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LOI NOI PAU

Pugc phép cua Bo Gi4o duc va Pao tao va sy ung ho rong réi cua cac t chirc khoa hoc va cong
nghé trén toan quéc, Hoi nghi Toan qudc “Khoa hoc Trai dat va Tai nguyén véi Phét trién bén viing -
ERSD 2018~ dugc t6 chirc tai Truong Dai hoc Mo - Dia chat (HUMG) voi su tham gia va phdi hop
t6 chuc cua nhidu don vi quan Iy, nghién ctu khoa hoc, dao tao va san xuét c6 uy tin goém Truong
Pai hoc M6 - Dia chét, Téap doan Cong nghiép Than - Khoang san Viét Nam, Tong cuc Dia chit va
Khoang san Viét Nam, Tong hoi Dia chat Viét Nam, Cuc Po dac, Ban db va Thong tin dia ly Viét
Nam, Hoi Co hoc da Viét Nam, Hoi Pia chat Thuy van Viét Nam, Hoi Dia chat Céng trinh va Moi
truong Viét Nam, Hoi Khoa hoc Cong nghé Mo Viét Nam, Hoi Ky thuat N6 min Viét Nam, Hoi Cong
nghé khoan - Khai thac Viét Nam, Hoi Tric dia - Ban d - Vién tham Viét Nam, Vién Dia chat thugc
Vién Han 1am KHCN Viét Nam, Vién Dia chat va Dia vat Iy bién thuoc Vién Han 1am KHCN Viét
Nam, Vién Khoa hoc Cong nghé M6 - VINACOMIN, Vién Khoa hoc Dia chét va Khoang san, va
Vién Vit ly dia cau thuoc Vién Han 1am KHCN Viét Nam. Hoi nghi nham tao mét dién dan dé cac
nha khoa hoc, chuyén gia va cac nha quan ly gioi thiéu nhirng két qua nghién cttu khoa hoc méi, trao
dbi thong tin, thao luan va d& xuat cac y twong, husng nghién ciru mai, nhdm nang cao chit luong
cong tac dao tao va nghién cuu khoa hoc, chuyen giao cong nghé va phuc vu phat trién kinh té - x&
hoi, hudng t6i hoi nhap quéc té va phat trién bén viing ddi véi Khoa hoc Trai dat va Tai nguyén thién
nhién va nhiéu linh vuc khoa hoc khac c6 lién quan nhu Co - Bién, Cong nghé Thong tin, Xay dung,...

Trong qué trinh to chirc Hoi nghi, Ban To chirc Hoi nghi da nhan dwoc rat nhidu su quan tam cua
cac nha khoa hoc, nha quéan 1y trong va ngoai nudc, trong d6 c6 hon 300 béo céo va tom tat béo cao
khoa hoc duoc giri t6i Ban bién tap. Trén co s& d6, Ban Bién tap di tuyén chon duoc 234 béo céo co
chat lugng, phan anh nhitng két qua nghién ciru khoa hoc cdng nghé mai nhét thugc nhiéu linh vuc
khac nhau lién quan t6i cac chu dé cua Hoi nghi. Cac thong tin khoa hoc méi dugc trinh bay tai Hoi
nghi dugc ding trong Tuyén tap tém tat céc bao co va Tuyén tap cac bao céo toan van cua Hoi nghi,
trong do6 toan bo thong tin khoa hoc vé hoi nghi duge ghi trong dia CD. Riéng tuyén tap bao c4o toan
van dugc in thanh 16 tap, mdi tap tng véi mot chu dé khoa hoc sau:

. Dia chét va Tai nguyén dia chat

. Dia chét cdng trinh - Dia chét thay vin

. Cong nghé ky thuat mai trong xu ly méi truong

. Quan ly Tai nguyén va Mo6i truong

. Sinh thai méi truong va Phét trién bén viing

. Nhiing tién bo trong Khai thac mo

. Nhitng tién bo trong Tuyén khoéng

. Nhiing tién bo trong Xay dung cong trinh ngam

. Nhirng tién bo trong Vat liéu va Két ciu xay dung

10. K¥ thuat Dau khi tich hop

11. Trac dia cao cap va Quan tric dia dong hrc

12. Cong nghé vién tham va dir liéu khdng gian

13. C6ng nghé thdng tin va tng dung

14. K§ thuat Bién va Bién tu

15. Ky thuat diéu khién va Ty dong hoa

16. Ky thuat Co khi va Bong luc

Ban to chuc xin tran trong cam on Trudng Pai hoc Mo - Dia chét, véi tu cach 1a don vi dang cai
va chii tri Hoi nghi, cliing cac don vi dong t6 chie da hop tac va gép phan quan trong vao su thanh
cbng cua Hoi nghi ndy. Cam on céc nha khoa hoc da dong gdp cac cong trinh khoa hoc cho Hoi nghi
va dic biét 1a cac chuyén gia dd tham gia bién tap dé nang cao chit lugng cua bao céo khoa hoc.

Mic du da cb gang bién tap dé dam bao chat luong ciia cac bao cao khoa hoc nhung khdng thé
tranh khoi céc 18i ky thuat trong cac bao céo, rat mong nhan dugc sy cam thong cua tac gia bao céo
va ban doc. Ban t6 chirc mong mudn tiép tuc nhan duoc su hop téc chit ché va gop y chan thanh cua
cac don vi va ca nhan ddi vai viéc td chirc va bién tap, xuat ban céac két qua khoa hoc caa Hoi nghi
nham nang cao chat luong cua cac hoi nghi tiép theo va gop phan thiic day sy phat trién bén viing cia
cac hoat dong nghién ciru khoa hoc, chuyén giao cong nghé thugc cac linh vuc Khoa hoc Trai dat va
Tai nguyén va cac linh vyc khoa hoc khac cd lién quan

OO ~NO WL BA~Ww —

THAY MAT BAN TO CHUC
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bac diem khoang vat haloysit dang ong viing Thach Khoén
va kha nang urng dung trong xu ly 6 nhiém moi truong nudc

Bui Hoang Bac'3*, Nguyén Tién Diing®, L& Thi Duyén23, V5 Thi Hanh?3
1B mén Tim kiém - Tham do, Trieong Pai hoc M6 - Pja chat;
2Bg mén Hoa, Truwong Pai hoc M6 - Pia chat
3Trung tdm Phan tich, Thi nghiém Cong nghé cao, Truong Pai hoc Mé - Pja chat

TOM TAT

Vung Thach Khoan, Phil Tho la mét trong nhitng ving phan b nhiéu than pegmatit thuoc Phirc hé Tan
Phuong. Céc than pegmatit bi phong héa manh nén co6 tiém ning 16n vé kaolin, dugc khing dinh qua
nhiéu cdng trinh nghién ciru vé chat lwong, s phan b va tiém nang. Tuy nhién, cac tai liéu nghién cau
sau vé dac diém haloysit dang dng ton tai trong cac doi phong hoa cta cac than pegmatite ndy ciing nhu
cac ung dung cu thé cua chdng con han ché. Trong bai bao niy, cac phuong phap nghién ctru truyén
thong va hién dai (XRD, SEM-EDS, TEM, BET) duoc tién hanh mot cach hé théng nham xac dinh sy ton
tai, dac diém phan bd, céc tinh chat hoa 1y co ban cua haloysit va kha ning tng dung trong xtr ly moi
truong. Céc két qua nghién cuu cho thy haloysit dang 6ng phéan bé kha pho bién trong ving nghién ciru
v6i dudi kich thudc hat <2 um. Trong do, theo chiéu sau phong hoa tir trén xudng dudi, cac haloysit co
kich thuéc chiéu dai 6ng ting dan nhung duong Kich ngoai cua 5ng co xu hudng tang 1én. Céc tinh chét
hoéa 1y co ban cua haloysit kha twong ddéng véi haloysit da duoc nghién ciru trén thé gioi. Ngoai ra, budc
dau nghién ctiu tng dung haloysit trong viéc loai bo ion Pb?* trong nuéc chi ra rang haloysit dang 6ng tu
nhién c6 kha ning loai bo Pb?* véi hiéu suit dat 72 % (dung lwong hip phu dat 6,0 mg/g). Két qua dat
dugc gop phan lam sang to dic diém khoang vat trong ving nghién ctru va ma ra nhitng dinh huéng ung
dung mai cho loai nguyén liéu khoang nay.

Tir khéa: Haloysit, cau tric dang 6ng, pegmatite, Thach Khoan, Pb*

1. D3t vin dé

Haloysit dugc phat hién nhu mot khodng vat sét c6 cau trdc 2 16p loai hinh 1:1 thugc nhém kaolin lan
dau tién boi nha khoa hoc Berthier (1982) (Berthier, 1826). Cong thic hoa hoc cua haloysit khi ngam
nu6c 1a AlzSiz05(0H)4.2H20 (véi khodang cach d = 10 A) va khi ¢ dang khtr nuée la Al2Si20s(OH)4
(khoang cach d = 7 A). Haloysit ton tai duoi nhiéu dang hinh thai khac nhau nhu dang dng, dang cau va
dang 16p. Tuy nhién, haloysit dang éng duoc cho 1a phé bién nhat. Kich thudc cua khoang vat haloysit
dang 6ng dién hinh duge xac dinh c6 duong kinh ngoai 30-50 nanomet (nm), duong kinh trong 1-30 nm
va chiéu dai trung binh tir 100-2000 nm (Guimaraes va nnk, 2010) (Hinh 1).

Céc mo haloysit dugc phat hién va khai thac nhiéu & cac nudc nhu Uc, My, Trung Qudc, New
Zealand, Brazil va Mexico (Wilson va nnk, 2016). Trén thuc té, haloysit thuong ton tai cing khoang vat
kaolinit va viéc phan biét ching gap nhitng khé khan nhét dinh. Trude day, haloysit cing véi cac khoang
vat khéc cua nhom kaolin cha yéu dugc khai théc voi muc dich 1am gém st. Tuy nhién, nhimg nam gan
day, do c6 nhitng dic tinh vu viét nhu ciu tric dang dng, khong doc, d6 bén co hoc cao... va c6 gia thanh
ré hon so véi nano carbon dang dng, nén haloysit duoc cac nha khoa hoc quan tam va &p dung nhiéu
trong cac linh vic tng dung khac nhau. Trén thuc té, tiy vao dic diém khoang vat, chit luong, ciing nhu
tinh Iy hoa cua ting loai haloysit dbi véi tirng khu mo khac nhau thi viéc sir dung ching cho nhitng muc
dich khac nhau. Cac linh vuc sir dung haloysit dang 6ng bao gdm nhu trong dugc pham, y hoc, thuc
pham, vt liéu cao cap, ndng nghiép, moi truong (Yuan va nnk, 2015).

Trong bai bao nay, t6 hop cac phuong phép phén tich dwgc sir dung nham xéac dinh sy ton tai, dac diém
phan bd, cac tinh chat hoa 1y co ban va kha nang ung dung trong xir ly méi truong cia haloysit ving
nghién ctru Thach Khoan, Pha Tho. Két qua dat duoc gop phan ma ra nhitng dinh hudng tng dung méi
cho loai nguyén liéu khoang nay.

* Tac gia lién hé
Email: buihoangbac@humg.edu.vn
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Hinh 1. M6 hinh cau tric cia khoang vt haloysit dang ong
2. Pic diém dia chit ving Thach Khoan, Phi The
2.1. Vi tri dia ly

Vung nghién cfru‘thué)c xa Thach Khoan, huyén Thanh Son, tinh Phu Tho, cach thi trin huyén Thanh
Son khoang 10 km vé phia nam, cach Ha Noi khoang 85 km vé phia tay bac.

2.2. Piatang

Cac thanh tao hé tang Thach Khoan (PRs-€1tk) chiém phan 16n dién tich cua vang nghién ctu. Chang
phét trién kéo dai theo phuong chung tay bac - dong nam va cim vé tdy nam voi goc doc thay doi tir
45 - 65°. Cac da cua hé tang bao gom chua yéu 1a d4 phién két tinh va quarzit. Dya vao cac dac diém thach
hoc, cac d4 cua hé taing Thach Khoan dugc chia lam 3 tap. Tap 1 (PRs-€1tks) bao gdm dé phién thach anh
mica, d4 phién thach anh mica chtra granat. Tap 2 (PRs-€itk, cha yéu la da voi bi hoa hda, dolomit héa,
d4 hoa calcit, da hoa calcit - tremolit. Cac d4 phién thach anh mica, quarzit mica thi chu yéu ¢ tap tap 3
(PR3-€1tks) (Khuong Thé Hung va nnk, 2014).

2.3. Magma xam nhdp

Trong ving nghién ctiu, cac thanh tao magma 16 ra chi gap cac khéi nho thugc phic hé Tan Phuong.
Phic hé Tan Phuong (y1PRtp) 16 ra dudi dang khoi nho, hinh dang meo md vai chiéu dai khoang 1 +
km, rong tur vai chuc m dén hang km. Thanh phan chu yéu cua pha nay gom cac da granit dang gonai mau
xam trang dén x&m, ciu tao phan dai. Thanh phan khoang vat cha yéu gom felspat 45 - 75%, thach anh 25
- 30% va biotit 5 - 17%. Céc thé pegmatite thuoc phic hé Tan Phuong c6 lién quan truc tiép dén ddi
tugng nghién ctu cia bai bao nay.

3. Xir Iy miu va cac phwong phap phan tich
3.1. X ly mdu

D¢ danh gia sy phan b halyosit theo dién rong, cac mau kaolin duoc ldy tai cac vét 15 (diém 19,
moong khai thac) trong vung Thach Khoan, Phi Tho. Doi voi sy phan bo theo chicu thang dung, cac mau
duoc lay tir trén xuong dudi doc theo moong khai thac kaolin dién hinh. Cac mau kaolin sau d6 dugc tron
déu va dugc sir dung dé tach loc ¢ cac co hat < 2 um theo phuong phap sang uét va lang cua Cuc Khao
sat Dia chat My. Mau sau khi tach, mot phan duoc sy kho ¢ nhiét do 60 °C va ding dé phan tich dac
trung hoa Iy bang cac phuong phap khac nhau.

3.2. Phwong phdp phin tich

T6 hop céc phwong phap phan tich duoc su dung nham xac dinh sy ton tai, dic diém hinh thai, ciu
tric, ciing nhu dé xac dinh mot sé cac dic tinh hda ly cua khoang vat haloysit trong khu mé nghién ctu



bao gom nhiéu xa tia X (XRD), kinh hién vi dién tir quét (SEM-EDS), kinh hién vi dién tir truyén qua
(TEM) va xac dinh dién tich bé mat riéng theo Brunauer, Emmett va Teller (BET). Phuong phap von-
ampe hoa tan catot xung vi phan (DPCSV) duoc sir dung dé xac dinh ndng do ion Pb?* trong dung dich.
Céc phuong phéap phan tich duoc thuc hién tai Truong Pai hoc Mo - Dia chat va cac phong thi nghiém

chtic nang khac.
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éuﬂ, Pha 2: da mach aplit, pecmatit
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NEOPROTEROZOI-CAMBRI

Hé tang Thach Khoan

Phan hé téng trén

Quarzit, da phién thach anh-muscovit
Phén hé téing gida

Da phién thach anh-mutcovit-biotit
c&u tao soc dai xen it 16p quarzit

Ranh gidi dia chat

Bt gay

S6ng sudi

Than quang kaolin - felspat

Hinh 2. So' dé dia chat vang Thach Khodn, Phs Tho
3.3. Thiz nghigm ing dung haloysit dé logi bé ion Pb?* trong nwéc

Qua4 trinh hap phu Pb?* dugc thuc hién bang cach cho 0,3 g bot haloysit véi cac loai kich thudc hat
khéc nhau (63, 32 va 2 pm) vao cbc chira 50 mL dung dich Pb2* 50 mg/L. Han hop dugc khudy bang may
khudy tir Spin Master Model No0.4803-02-USA véi toc do khudy 800 vong/phat. Thai gian hap phu dwoc
thuc hién trong 30 phit. Sau dé, loc tach riéng chat ran va dung dich. Phan dung dich duoc sir dung dé
dinh Iugng ion Pb?* con lai bang phuong phap hap thu nguyén tir (AAS), tir d6 xac dinh dung luong va
hiéu suat hap phuy theo hai phuong trinh sau:

C,-C

Q=20 -y va H:CO_C
m

100 )
0

trong d6: Q - Dung lugng (mg/g); H - Hiéu Suét hép phu (%); Co - Nong d6 ban’déu cua Pb’2+ (mg/L);
C - Nong @6 Pb?* con lai sau khi xir Iy (mg/L); V - Thé tich dung dich (L); M - Khoi lwgng chat hap phu

haloysit (g).
4. Két qua nghién ctru va thao luan
4.1. Két qud phan tich nhiéu xg tia X (XRD)

Phan tich XRD cac mau tai cac vét 16 trong viing nghién ciru déu cho cac két qua tuong tu nhau va mot
trong cac két qua do dugc thé hién ¢ Hinh 3.

Gian d6 XRD tai hinh H.3a cho thiy khoang vat nhdm kaolin xuat hién trong mau phan tich véi cac
pic peak dic trung tai vi tri goc nhidu xa 20 ~ 7,42 A, 4,44 A va 3,59 A. Dudi diéu kién tam dung dich
ethylen glycol va nung ¢ nhiét d6 350 °C trong 30 pht cac pic peak déc trung cho khoang vat kaolin
nay gan nhu khong thay doi (H.3b,c). Su Xuét hién cua pic tai 10,0 A & diéu kién kho tu nhién dugc va
su dich chuyén cua pic nay dén 10,6 A trong diéu kién tam dung dich ethylen- glycol dugc cho la sy thé
hién cua khoang vat halloysite-10 A (Hillier va nnk, 2002). Nhu vay, trong mau c6 kich thuéc do hat <
2 um ¢6 su cling ton tai ciia khoang vat haloysit.

Két qua phan tich XRD cho miu kaolin tang trén va ting dudi theo chiéu thing ding trong mot moong
khai thac duoc thé hién ¢ Hinh 4. Két qua ciing cho thdy ring haloysit ciing déu ton tai tir trén xudng dudi
theo chiéu thiang dung, tuy nhién muc do tinh khiét co thé co su khac nhau nhat dinh (Hinh 4).



4.2. Két qud phan tich SEM-EDS

Hinh anh phan tich SEM duoc chup cho mau kaolin siy khé cho thiy trong mau phan tich déu c6 céc
khoang vat dang hinh que nam chdng In I&n nhau tao thanh nhirng I6p bong (Hinh 5). Ngoai ra, két qua
phén tich thanh phan ban dinh lwong st dung dau do EDS trong may SEM ghi nhan su ¢ mat cac nguyén
t6 chinh trong khoang vét nay gdm Al, Si va O, tuong tng véi cong thirc hda hoc ciia khoang vat nhom
kaolin (Al,Si,Os(OH)4.nH20). Cac két qua nghién ciru nay 1 nhirng yéu tb rd nét chi ra ring su tn tai
cua khoang vt haloysit hinh que trong khu mo nghién cuu.

H: haloysit; K: kaolin
T42H+HK 4 44K+H 3.5AK+H

H: halowvsit; K: kaolin

10.0H

106 7.18

N jk h—-..JL..____

5 10 15 20 25 30 10 20 30 40 50 60 70
2 theta 2 theta (degree)
Hinh 3. Gian do XRD cua mau 6 dg hat < 2 ym Hinh 4. Gidn d6 XRD ciia mdu cé dg hat < 2 um
dudi dieu kien thi nghi¢m khac nhau: Mau dinh dwdi diéu kién phong thi nghiém cho mdu tang trén
huwong (a); Mau tam ethylen-glycol (b); (Hal-T) va mau tang duéi (Hal-D). (H: Haloysit;
Mau nung dén 350 C (c). K: Kaolinit; Q: Thach anh)

0.8+

Counts (K)

L

Hinh 5. Két qua phan tich SEM-EDS haloysit viing Thach Khodn, Phii Tho
4.3. Két qud phan tich TEM

Két qua phan tich TEM dbi véi haloysit & tang trén va ting dudi trong mot moong khai thac thé hién
Hinh 6. Hinh anh chi ra rang theo chiéu thang dung, ton tai hai dang haloysit hinh 6ng c6 kich thugc khac
nhau. Haloysit tang dudi c6 d¢ dai I6n hon haloysit & tang trén. Tuy nhién duong kinh cua ong haloysit
tang trén lai to hon haloysit ting dudi. Diéu nay c6 thé do cac tac nhan phong hoa tai cac tang phong hoa
khac nhau da anh hudng dén qua trinh hinh thanh haloysit.

Két qua do va tinh toan chi ra rang haloysit ngan trong tang trén chu yéu & d6 dai tir 250 dén 750 nm,
chiém 47,2 % tong s6 haloysit trong mau. Trong khi d6, cac haloysit dai trong ting dudi chiém 69,9 %
v6i @6 dai tir 750 dén 1250 nm. Ngoai ra, cac haloysit ngin c6 duong kinh ngoai > 100nm chiém 79,1 %
trong mau tang trén va haloysit dai véi duong kinh ngoai 50-100nm chiém 74,2 % trong mau tang dudi.



4.4. Két qud phan tich dién tich bé mdt va dé rong

DPuong déng nhiét hép phu - khu hap phu Nito cia mau haloysit ¢6 do hat <2 pm trong tang trén va
tang dudi déu thé hién kiéu két hop II va Il v6i vong tré H3, dic trung cho vat lidu ¢ cu tric mao quan
trung binh (Lun va nnk, 2014. Dién tich bé mit (Sger) cua cac haloysit trong miu tang trén dugc xac
dinh 1a 15,7434 m?g va trong tang dudi la 22,0211 m2/g. Cac két qua nay kha tuong dong véi dién tich
bé mit ctia haloysit trong cac mo trén thé gisi (Bobos, 2001; Ghanbari va nnk, 2015; Frost va nnk,
2000; Kang va nnk, 2017). Hinh 7 thé hi¢n duong phan b kich thuéc mao quan cta khoang vat haloysit
khu mé nghién ctru. Két qua cho thdy haloysit khu mé c6 dudng kinh trong ctia cac dng haloysit phan b
chu yéu & kich thudc 4,3 nm, it hon 1a cac duong kinh 9,2; 10,7 va 13,5nm.

4.5. Két qud thir nghigm xi Iy kim logi ning trong nuwéc

Trong nghién ctu nay, dé bude dau danh gia kha nang hap phu ion kim loai ning cua haloysit ving
Thach Khoan, Phti Tho ion Pb?* véi ndng d6 ban dau 50 mg/L dwoc st dung dé tién hanh tha nghiém.
Két qua thir nghiém duoc thé hién ¢ Bang 1, cho thdy & diéu kién pH tu nhién, haloysit ving Thach
Khoan, Pha Tho ¢6 thé loai bo ion Pb?* ra khoi méi trudng voi hiéu suat dat toi 72 % (twong ung Véi
dung lugng hap phu dat 6,0 mg/g) d6i voi haloysit c6 ¢& hat < 32 pm. Kha ning hap phu Pb?* cua
haloysit phu thudc vao kich thudc hat ciing nhu d6 tinh khiét cua haloysit tu nhién. Két qua nay mo ra
trién vong c6 thé tng dung haloysit tu nhién trong viéc xtr ly ion kim loai nang ra khoi méi truong nuéc.

Bang 1. Kha ndng hdp phu ion Pb%* trong nuweéc cua haloysit viing Thach Khodn, Phii The

Nong do ban | Nong do sau | Dung luong Hiéu suat
Mau dau Xt ly hap phu hap phu
Co (Mg/L ) Ce(mg/L) Q(mg/g) H(%)
C& hat < 63 pm 50 22 4,7 56
C& hat < 32 pm 50 14 6,0 72
C& hat < 2 um 50 35 2,5 30

Hinh 6. Hinh anh TEM cua haloysit tang tren Hal-T (A, Ay) va haloy5|t tang dum Hal-D (B
B1). Hinh A, B duoc chup véi thudéc ti 1é 500 nm; Hinh A, B1 €6 thuoc ti 1¢é la 100 nm.



0.12- 5. Két luan

4,3 Cac két qua nghién cau haloysit khu vyc Thach

—+—Hal-T  }04n, Pha Tho da chi ra ring:

Hal-D - Khoang vat haloysit dang dng ton tai kha phé bién
trong cac tang phong hoa cua cac than pegmatit phirc

0.08 - hé Tan Phuong.

- Theo chiéu thang dung cua d6i phong hoéa
pegmatit, ton tai hai dang haloysit c6 dic tinh co ban
khac nhau. Haloysit dai c6 chiéu dai ng 16n hon (chu
yéu tir 750 dén 1250 nm) phan bé chi yeu tang phong
hoa dusi. Haloysit ngan co chiéu dai dng ngan hon
(chi yéu tir 250 dén 750 nm) phéan bé chu yéu ¢ tang
phong hoa trén. Tuy nhién, duong kinh ngoai cia 6ng
haloysit ngan (> 100nm) lai 16n hon cua haloysit dai
(50-100nm).

i - Dién tich bé mit (Seet) cua cac haloysit trong mau
0.00 +——r—+—1—r—T—+—T——T— tang trén duoc xac dinh 1a 15,7434 m?/g va trong tang
0 5 10 15 20 25 30 dudi la 22,0211 m?/g. ‘Duong kinh trong cua cac ong

Pore diameter (nm) haloysit phan b chii yéu ¢ kich thudc 4,3 nm, it hon la
cac duong kinh 9,2; 10,7 va 13,5 nm Cac két qua nay
khé twong dong véi dién tich bé mit cta haloysit trong
cac mo trén thé gigi.

0.10 4

0.06 4

0.04 4

dV/dlog(D) Pore volume (cm’/g)

0.02 4

Hinh 7. Puong phdn bé kich thuée mao qudn
ciia khodng vét haloysit trong tang trén
(Hal-T) va tang duwéi (Hal-D). ,
- Haloysit tu nhién khu vuc nghién cau ¢6 khd nang xu Iy moi truong kha tot, voi kha néng loai bo ion
Pb2* trong nuéc véi hiéu suat dat t&i 72% doi véi haloysit voi ¢ hat < 32um.

6. Kién nghi

Can c6 thém nhiing phan tich toan di¢n dé 1am rd hon dic tinh cua haloysit khu vyc nghién cuu;
Nghién ciru quy trinh tuyén nhim nang cao d tinh khiét va do thu hoi haloysit khu mo; Nghién ctru tang
hoat tinh hap phu cac dang ion kim loai nang khac nhau cua haloysit nham dat hiéu suat xir Iy toi wu;
Nghién ctru s dung haloysit dang dng khu vuc nghién ctru vao nhirng tng dung cu thé, c6 hiéu qua, tur
d6 c6 thé dua vao thuc té san xuat.

Loi cam on
_Nghién ciru nay duoc tai trg boi Quy Phét trién khoa hoc va cong ngh¢ Qudc gia (NAFOSTED) trong
dé tai ma s6 105.99-2017.317.
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ABSTRACT

Characteristics of nanotubular halloysite in Thach Khoan, Phu Tho
and its application on water environmental treatment

Bui Hoang Bac®®", Nguyen Tien Dung*?, Le Thi Duyen?3, Vo Thi Hanh??
! Department of Exploration Geology, Hanoi University of Mining and Geology
2 Department of Chemistry, Hanoi University of Mining and Geology
3 Center for Excellence in Analysis and Experiment, Hanoi University of Mining and Geology

Thach Khoan, Phu Tho is one of areas that has many pegmatite bodies of Tan Phuong Complex. The
strongly weathered pegmatite bodies have a great potential of kaolin, which were confirmed by previous
studies. However, these studies usually focused on quality of kaolin, its distribution and reserve/resource,
not for characteritics of nanotubular mineral, halloysite, as well as its applications. In this paper, different
analyses such as X-ray diffraction (XRD), scanning electron microscopy-Energy Dispersive X-Ray
Spectroscopy (SEM-EDS), transmission electron microscopy (TEM), and N» absorption-desorption
isotherms were used to study the distribution, characteristics of halloysite in the Thach Khoan area and its
application in environmental treatment. Results indicated that halloysite mineral distribute commonly in
size fractions < 2 um in the weathered pegmatites in the study area. From the top to bottom of the
weathering profile, it is found that two types of halloysite have been existing: The long halloysites in the
lower part and the short halloysite in the upper part. The basic physio-chemical properties of these
halloysites are quite similar to those of halloysites that have been studies in the world. In addition,
preliminary research indicates that halloysite in the study area had ability of removing Pb?* ions from
water with an efficiency of 72 %. This information is useful for the understanding of characteristics of
minerals, general phys-chem properties of halloysite in Thach Khoan area as well as its effectively
application.

Keywords: Halloysite, nanotube, pegmatite, Thach Khoan, Pb?*.
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Pic diém bién doi cac thong sé dia chat via va anh huéng caa ching
dén tham do, khai thac than mé Binh Minh, Khoai Chau, Hung Yén
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! Tong cuc Dja chat va Khoang san Viét Nam
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TOM TAT

Mo than Binh Minh dugc thim do so bo va lap béo cao két qua tham do nim 1985 trén co s& dé &n tim
kiém ti mi khu vuc Khoéi Chau, Chau Giang, Hai Hung (nay 1a Hung Yén). Két qua thim do so bo da
xac dinh trong khu mo ton tai 13 via than; trong d6 via V3, V4 duy tri lién tuc, cac via con lai thuong duy
tri khong lién tuc va chiéu day mong. Vi véy, viéc nghién ciu lam séng to dic diém bién ddi cua cac
thong sé dia chit via va danh gi4 anh huéng cua chung dén cong tac tham do & giai doan tiép theo, ciing
nhu khai thac mo sau nay c6 y nghia dic biét quan trong khong chi ddi véi mo than Binh Minh, ma con
ddi véi cac khu mo khac thudc bé than séng Hong. Trén co sé két qua cua giai doan tham do so bo, tap
thé tac gia da nghién ctu lam rd céc thong sé dia chat via anh hudng dén cong tac thim do va khai
thac, d6 1a: hinh thai va kich thuéc, cu tric noi bo, mic do gian doan va chiéu day via than.

Tur khéa: Bién doi thong s dia chét via; tham do, khai thac than; Binh Minh, Khoai Chau, Hung Yén.

1. Pit van dé

Dang bang song Hong 1a vua Ida 1on nhét nhi Viét Nam, 1a noi cung cip luong thuc 16n cho khu vuc bac
bo va gop phan 16n vao cong cude dam bao ngudn an ninh lwong thyc chung cho ca nude. Tuy nhién, dudi
sAu tir vai trim dén hang nghin mét trong long dét tai day con cé su ton tai ciia mot luong 16n ngudn nhién
ligu dic biét la than khoang. Trong bdi canh ngudn tai nguyén can kiét nhu hién nay, viéc diéu tra, dénh gia,
tham do dé tién toi timg budc khai thac sir dung hop 1y than viung ddng bang séng Hong s& cO mot vai tro to
I16n trong viéc dam bao an ninh nang luong Quoc gia, Ia ngudn nang luong dur trir rat quy gla ctia dat nudc
trong twong lai khong xa. Mé than Binh Minh nim vé phia Tay Bac dai Khoai Chau - Tién Hai thugc bé
than séng Hong, 14 noi dau tién dwoc tién hanh nghién ctru dén mire d6 tham do so bd va ¢ thé thiét ké dé
khai thac. Tuy nhién vi nhiéu yéu té méi truong, dan sinh, thuy vin, cong trinh... ma viéc tién hanh khai
thac bang phuong phap thong thuong (16 thién, ham 10) tai noi day chua dugc trién khal

Trong nhitng nam gan day vaéi sy tlep can cac cong nghé tién tién trén thé gioi, viéc khai thac hiéu qua
nguon tai nguyén nay da c6 nhirng dau hiéu kha quan nhu cac phuong phap khai thac bang cong nghé khi
hoa than ngam (chuyén hod tryc tiép thanh khi tong hop dé dung cho céc nha may nhiét dién); hoé long
(chuyén hoé than hoic khi tong hop thanh dau diesel sir dung cho cac nhu cau khac nhau cua nén kinh té).
Vi vdy, dé dam bao cho cong tac phat trién mo pht hop véi quy hoach, dac biét la khai théc bang cong
nghé mai, viéc nghién ciru dac diém hinh thai - cdu tric cac via than 1am co sé xac dinh nhém mo tham
do nhiam dinh huéng cho cong tac tham do ddi véi cac ving l1an can 1a van dé dang rat dwoc quan tam.

2. Co s6 ly thuyét va phwong phap nghién ciu

Dé phan chia nhém moé tham do cac mé than viéc nghién ctru danh gia dac diém bién déi cac thong sé dia
chét via déng vai tro quan trong, duoc phan anh thong qua céc thong sb co ban bao gom: Chiéu day va mirc
d6 bién thién chiéu day via (Vm); hé sb gian doan via (Ka); hé so cau tao via (Kcc); ty 1é da kep (K); modun
chu tuyen (w); chi tiéu hlnh dang via (®). Bén canh d6 dé dinh lugng mue d6 phuc tap Vé Cau tric, kién tao
mo ¢6 thé sir dung mot s6 chi tiéu nhu: mat do dut gay (Pe), chi tiéu tong hop tinh bién vi (Pyy) hodc chi tiéu
ty I¢ doi phéa hay (Pp). Chi tiéu tinh bién vi (Poy) duoc tong hop tir cac hé s6 mat do dut gdy (Pr), mat do cac
khéi kién tao (Px), mat do cac canh nép udn phu (Pc) va chi tiéu dac tinh nép udn (Py).

2.1. Swhbién déi chiéu day cac via than

D¢ danh gia dinh lugng sy bién ddi chiéu day via than phai can cir vao h¢ sb bién thién chiéu day via
(Vm, %) va h¢ s6 gian doan via (Kq, %) .
* Hé so bien thién chiéu day via (V) dugc xac dinh bang céng thirc:

* Tac gia lién h¢
Email: dungdct@gmail.com
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V= nl00y (0
M \ N
Trong d6: + om: Quén phuong sai chiéu day via, dugc tinh bang cong thac :

m= i . M )2 2
=R M) @

+ N: Tong s6 diém cat via; +m;: Gié tri chiéu day via ¢ diém cat via thu i
+M : Gié tri trung binh chiéu day via dugc xac dinh bang cong thirc:
— 1
M== m. (3)
n ,Z;‘ '

* H¢ s6 gian dogn via Kg ) ) ) . i
Theo B.C. Orakov (1961) h¢ so gian doan via la ty so gitta tong bé mat bao mon, gidn doan véi tong
dién tich phan bo via xac dinh theo cong thirc

Kq = %100% @)

Trong d6 : + So: Tong dién tich cac « cira s6» khong than hoac dién tich chira via c6 chiéu day khong
dat chi tiéu chiéu day t6i thiéu (m2, Km?)
+S: Tong s6 dién tich phan bd via (m2, Km?).
2.2. Mikc dé phic tap vé cdu tao via
a. Phan logi via than theo cdu trdc ngi bé via
Dé dinh lugng ¢ thé phan chia mirc d6 phtrc tap ciu tao via thanh 04 nhém:
- Via ciu tao don gian, ¢6 0 - 2 16p da kep
- Via ciu tao twong di phirc tap, ¢6 3 - 5 16p d4 kep
- Via ciu tao phuc tap, ¢6 6 - 8 16p d4 kep
- Via c4u tao rat phic tap, c6 trén 8 16p da kep
b. Hé sé cdu tao via (Kc)
Pé danh gia dinh luong mirc d phirc tap cau tao via than, V. I. Kuzomin (1972) d4 sir dung hé sé cu
tao via (Kcc) duoc tinh bang cong thuc:
Kee=1-— && (5)
Mt Nt
Trong d6: M, : Trung binh cong chiéu day cac lop than ; . : Trung binh cong chiéu day cac I6p da
kep; N, : Trung binh cong s6 lwong cac 16p than; N, : Trung binh cong s6 lwong céc 16p da kep

Hé s cau tao via c6 gia tri tir 1 dén 0. Khi K tién dén 0, muc do phirc tap cAu tao cua via ting 1én.
c. Ty lé da kep (Kk) o )
Muc d6 phuac tap vé cau tao via con co thé dugce danh gia qua chi tiéu ty 1é da kep trong via (Kk) va
duoc tinh theo cong thirc:
Ki = Mx 10006 ©)
Ml
2.3. Pic diém hinh dgng va mie dp bién déi hinh dgng via than
a. Modun chu tuyén u
o= IC (7

4,7a+ 1,5£ -177vSC
a

Trong d6: IC : DY dai thyc chu vi thyc cta via (m); SC: Dién tich cua via theo chu vi thuc (m?) ;

a: ¥ chiéu dai (chiéu I6n nhat) cua hinh dang dwong bién (m).

b. Chi tiéu hinh dang via ¢

Theo A.V. Vonukov va R.A. Karpov (1976), chi tiéu hinh dang via (®) 14 chi tiéu tong hop thé hién
mtc do phirc tap vé hinh dang via than, duoc tinh bang cong thic :

L= (Vi) / Koo : (®) ,

Trong d6: Vim: HE s6 bién thién chiéu day via ; u: Modun chu tuyén cua via; Kec: Hé so6 phuc tap cau
tao via.
2.4. Pdc diém céu tric, kién tgo cac via than

a. Chi tiéu tong hop tinh biéen vi (Pyy)

Theo Marphutov va nnk (1980), chi tiéu tong hop tinh bién vi (Pyy) thé hién mic do phirc tap vé cau



trdc, kién tao mo, duoc xéac dinh tir cac két qua tinh toan trén bang cong thic kinh nghiém:
Pov = 10(Pr + Pky +5(Pc + Py) + 0,10 ©)
Trong d6 :
+ P Hé sb mat do dat gay;
+ Pk : Hé sb mat do cac khdi kién tao;
+ Pc: Hé s6 mat do cac nép udn phu;
+ Py : Hé sb dic tinh udn nép;
+ o : g6c ddc trung binh cua céc via than.
b. Chi tiéu ty 1¢ d6i pha hiiy (Pp)
Trong diéu kién khu tham do c6 it cac thong tin, cac dit liéu dia chét thi khi xac dinh mac do phuc tap
vé cau tric kién tao mo, ngudi ta sir dung chi tiéu ty 1¢ doi phéa huy, dugc tinh bang cong thirc:

Pp= mloo% (10)
mk
Trong d6 : *m, :Téng chiéu dai cac doi phé hity do duoc trong céc 16 khoan (m)

+3m, Tong chiéu sau cac 16 khoan xac dinh dugc d6i pha hay (m)

3. Két qua va thao luan

3.1. Pic diém dja chdt mé than Binh Minh
3.1.1. Piatang

Mo than Binh Minh nim trong khu vuc Khoai Chéu, phia Tay Béc dai nang Khoai Chau - Tién Hai
thuoc dai chira than mién vong Ha Noi, trong khu mé bat gip cac thanh tao tram tich hé ting Phu Cir
(N1?pc), hé tang Tién Hung (N3th) thudc hé Neogen; hé ting Hai Duong, hé téng Kién Xuong thudc hé
bé tir. Trong d6 hé tang Tién Hung c6 chira cac via than c6 gia tri cong nghiép, nam trong 2 phén hé tang
dudi va phan hé tang gitra, cu thé:

Phdn hé tang Tién Hung diwdi (N13thy): bat du 1a tap cat két mau xam tro dén xam sang, nam ¢ do sau
170m dugce xac dinh tai 16 khoan 61 va chim dan vé phia Pong Nam khu mé t6i d6 sau 304m tai 16 khoan
74. Ba chu yéu thudc loai hat nho dén trung binh, dugc chia thanh 2 tdp chinh: Tap I chu yéu bot két, sét
két va than (chira cac via 1, 2, 3, 3a, 4, 5, via 3 va 4 1a ¢6 gia tri cong nghiép); Tap II nim chuyén tiép tir
tir 1én tap I, duoc bat dau béng mot 16p cat két hat nho dén hat trung binh mau xam tro, 16p cat nay kha
duy tri trong pham vi cia md, ph?m con lai cta tap II cAu thanh bai bot két, sét két, than (chtra cac via 6,
7, 8 via mong, kém 6n dinh, khong co gia tri cong nghiép), va mot sé khong dang ké san két, bé day cua
tap khoang 40-55m.

Phdn hé tang Tién Hung gitta (N13th): nam chuyen tiép tir tir phia trén phan hé tang dudi, ranh gidi
dugc phan theo dudng tiép xuc gitra tap bot két nam trén vach via 8 va tap cat két nam trén tap bot két
trén tuyén BB, ranh gi6i nay quan sat dugc tir 15 khoan 55T ¢ do sau -125m dén 16 khoan 74T & d6 sau -
200m. Phan hé tang nay duoc chia thanh 2 tap chinh Ia tap III va tap IV: Tép III chii yéu 1a cat két dén bot
két, san két, sét két va than chiém ty 1& khong déng ké. Tap nay chira 5 (9, 10, 11, 12, 13) via than méng,
kém 6n dinh, duy tri khong lién tuc, it co gia tri cong nghiép, bé day cia tdp dwoc xac dinh khoang 110-
130m; Tap IV phan b han ché trong khu mé tham do, gap cac d4 c6 thanh phan dudi cing cua tap, cac
tram tich ndy co cat két, bot két, sét két va than. B& day cua ting trAm tich nay tir 20-25m.

3.1.2. Kién tao

Khu mo Binh Minh dugc gi¢i han boi dit gay Vinh Ninh dén tuyén AA va tir tuyén IIb dén tuyén IlI,
cac cong trinh 16 khoan 57T, 65T, 35T so bd xac dinh dugc déi pha huy cua chung. Dt gay nay 1a ranh
gigi cua dai Khoai Chau - Tién Hai véi khéi triing Dong Quan va khéi nang Ha Noi. Pay 1a dut gay
nghich, cdm vé Tay Nam, c6 goc déc tir 30-70°, di chd dén 85°. Thanh phan chu yéu Ia bot két, sét két,
cét két hat nho dén hat trung va cac 16p than co C4u tao phan lop mong. Nhin chung vé kién tao mo Binh
Minh tuo‘ng d6i don gian VGi cac ubn nép va dut gay it lam thay doi dia tang tram tich va cac via than.
Khu mo nay thudc loai cau trac kién tao don gian.

3.1.3. Bdc diém cac via than

Mo than Binh Minh tdn tai 13 via than, trong dé c6 2 via c6 gia tri cong nghiép 1a via 3 va via 4, cac
via than khac nhu 1,2,5,6... duy tri khong lién tuc, chiéu day mong, khdng cé gié tri cong nghiép.

Via 3: 16 ra dudi 16p phu Dé T, phan phia Tay cua khu mo, dwoc duy tri trén toan bo dién tich lién tuc
tir Bic dén Nam tuyén Ilb, chiéu day tuong ddi 6n dinh, chiéu day toan via thay ddi tir 0,5m-19,09m,
trung binh 8,21m. CAu tao phc tap, c6 2 - 4 16p kep, phan via du6i thuong day tir 3-8m, trén vach thuong
la cac 16p mong hon day tir 1 - 3m. L6p kep thuong 1a sét két doi khi 1a bot hodc sét than. Do tro hang hoa
Ay, thay doi tir 7,68 - 22,58%, trung binh 15,11%. Via nay c6 41 lan khoan cat qua.
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Via 4: Lo ra tir tuyén IIb dén tuyén Ib dudi I6p dat phi, via kém duy tri va bi vat mong tai 16 khoan
54T, 66T, 71T va gan dit gdy Vinh Ninh. Chiéu day via thay ddi tir 0,2m dén 5,88m, trung binh 2,53m.
Via c6 cau tao don gian, it 16p kep hodc khong. Do tro hang hda Aky, thay doi tir 8,8 - 23,41%, trung binh
12,78%. Via nay c6 39 lan khoan cit qua.

Céc két qua phan tich mau than cho thay than mé Binh Minh thudc loai than d¢ tro thap dén trung
binh, c6 nhiét lwgng trung binh thudc loai than nau (Lignite) dén & bitum (Sub-bituminous).

i A s Vg
:

Pt da dé thai N Via than xdc dinh Via than dy dodn M,

™, patpni [0
Hinh 1. Mt cdt dia chét tuyén Ill mé than Binh Minh (Ngd Tét Chinh, 1985)

3.3. C4c yéu té dnh hwong dén viéc phan chia nhom mé va dnh hwéng ciia chiing dén cong tic thim
do than vung lIan cén
3.3.1. CAc yéu té anh huéng dén viéc phan chia nhém mé

Qua két nghién ctru danh gia va tong hop s liéu tai mé Binh Minh cho thiy céc via than tai day c6
chiéu day tir rat mong rat day, chiéu day nho nhit 12 0,19m (via 4, 15 khoan 71BT) va chiéu day 16n nhat
22,08m (via 12, 16 khoan 12T). Cac chi tiéu vé bién thién chiéu day thudc loai phuc tap, hinh dang via rat
phuc tap. Tram tich pha rat day tir 100 - 125m, tinh cht co 1y ciia dat da doi voi dat Bé Ta mém bo Xop,
dbi voi Neogen thudc loai nura cimg, diéu kién dia chit thuy van, dia chit céng trinh rat phic tap. V& do
chira khi ti da cua dét da theo tdng khi chay 1a 0,2m3/T, d6 chira khi cacbonic khdng 16n hon 0,1m3/T;
Do chira khi tu nhién cua cac via than rat thap, tri 56 t6i da theo téng khi chay khong qua 2m3/T, vat chéit
kho khong tro va d6 chira khi cacbonic khong qua 0,1m3/T.

Bang 1: Bang tong hop cdc tiéu chi dé phan logi nhém mé tai khu Binh Minh

buat gay

Cac thdng s6 Kihiéu | Giatrithongsé | Chi tiéu ddi chiéu | Thudc nhém mo

Bién thién chiéu day via Vm (%) 61,32 40-75 T
Gian doan via Kd (%) 0,29 <10 |

Hé sb cAu tao via Kee 0,93 0-1 I
Modun chu tuyén H 1,38 1-1,4 I

Hinh dang via 1) 0,79 0,7-1,2 "

Tinh bién vi Pbv 14,81 0-25 I

Ty I€ d6i pha huy Pp (%) 0,03 0-4 |

Tram tich phu m 100-125 >80 "

DCTV-BCCT va do chira khi - - - rat phuc tap

Qua bang trén cho thiy, céc chi tiéu ciia mod dugc phan chia dya trén timng tiéu chi riéng rat khac nhau, tir
loai c6 nhom don glan dén phuc tap, dé dam béo tinh an toan cho cong tic danh gia dé phuc vu tham do sau
nay nén Xep mo vao loai 1 14 loai tuong d6i phic tap. Cac chi tiéu bién doi tir don gian (I) dén phuc tap
(111), boi c6 su dao dong nay la cd ca nguyén nhan khach quan ciing nhu chi quan cia yéu to con ngudi, Cac
yéu té nay phan nao 1am anh huong téi tinh dang dén cua cong tc phan chia nhom mo, sau day tic gia s&
trinh bay mét s6 yéu t6 ¢6 thé anh huong dén phan chia nhém mo tai Binh Minh nhu sau:

a. Yéu té vé mirc do diéu tra, danh gid

Do muc d¢ diéu tra cua trong cac giai doan trude day nén viéc nghién ciu vé ciu tao nho vé kién tao,
udn nép chua dwoc quan tdm dung dén, do d6 viéc xac dinh cac thong sb cho nhém moé chua duoc tin cay.
Hién tai theo bao céo tham do so bé mo than Binh Minh, mai chi xac dinh duge: 01 dut gy (Vinh Ninh);
lwong khéi kién tao: 01 (dwoc gisi han boi cac dut gdy trén mot don vi dién tich khu mo); 02 canh nép
udn phu (mét 16i, mot 18m nam canh Nam cua nép 15i chinh). Vi thé, viéc tinh todn cac thong sé nhu: mat
do dut gay, mat do khdi kién tao, mat do canh nép uén phy, mat do tinh ubn nép s& bi bi anh huéng nhiéu.
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Tuong ty ddi véi viée xac dinh ty 1¢ doi pha huy (Pp), trong mo Binh Minh hién chi ¢é 2 cong trinh khoan
c6 thé budc dau xac dinh dwoc c6 dau hiéu doi pha huy trong 16 khoan, tuy nhién chiéu dai cua déi trong
15 khoan ciing khong xac dinh dwoc hét do nhiém vu bat gap via than da hoan thanh (chiéu dai doi pha
hity trong LK.57T 12 8,8m va LK.35T 14 10,1m). Vi thé, ty I¢ d6i pha hay (Py) trong mo ciing chwa phan
anh dung.

b. Yéu té vé mite do tin cay tai lidu

Do thoi ki nhitng nam 1980, viéc tham do dudi sdu dugc thyc hién bai cong trinh khoan sau, cong
nghé thoi d6 con lac hau, viéc lay mau 156i khoan dé phan tich dat ty I¢ khdng cao, 1am anh huong téi viéc
danh gia tai nguyén cling nhu mirc do tin cay vé chit lugng tai liéu. DSi véi mé Binh Minh, téng sé diém
cét via thong ké duoc 1a 86 thi s6 diém dat <40% mai chi 11, s6 diém dat 40 - 60% 1a 7, s6 diém dat 60 -
80% 1a 17, trén 80% c6 50 diém, mot diém bi mét via, nhu vay ty 1 mau dat trén 80% mai c6 58% (theo
bao cdo tham do so by Binh Minh, Chau Giang, Hai Hung ndm 1986). Day 13 mét trong nhitng nguyén
nhan Iam anh huong téi qué trinh tinh toén céc thdng s phuc vu viéc x4c lap va phan chia nhém mo.

¢. Yéu t6 vé con ngueoi

Trong quéa trinh phan chia nhdm mo, c4c via than 1a dbi twong duoc phan chia thanh cac via hoic tap
via, chia cach thanh ting tang hoic tap chia than, cac théng sé duge danh gia dya trén két qua tinh toan
cac théng s6 cua tirng via riéng biét sau d6 tong hop va dua ra két luan chung cho toan mo.

Déi véi viéc phan chia tai mo than Binh Minh cho ta kha rd nét vé yéu té nay, dbi twong via duoc chon
dé xac dinh hé sé bién thién chiéu day (Vm) chung cho toan mé 1a via 4, 3 hoan toan c6 co sd Vi 2 via nay
chiém phan I6n ty 18 tai nguyén trong toan mo. Theo tinh toan, chiéu day than via 4 trung binh la 2,81m,
Vi = 68%, via 3 chiéu day trung binh 12 9,81m, Vi = 54%, ca hai via déu thudc dbi twong co chidu day
tuong ddi 6n dinh, theo tiéu chi cua V.N. Vonkov (1985), két luan chung 1& mo c6 via than twong dbi 6n
dinh. Tuy nhién, vi Iy do khach quan ndo d6 ma téc gia lai lay tong chung chiéu day ctia toan mo dé tinh
toan thi cho Vi = 82%, dugc xdc dlnh & mo cé via than khong on dinh.

Vi viy, dé tinh todn cac thong sb twong tu phuc vu cho viéc phan chia nhém mo can phai nhin nhan
trén co s¢ khoa hoc va thyc tién méi phan anh dung dugc ban chat cia van dé. Viée xac dinh khong dung
ban chat s& 1am anh hudng 16n t6i cong tac sau nay.

3.3.2. Anh hwéng ciia nhém mé than Binh Minh dén cong tdc tham do khu vuc 1an cdn

Trong cong tac tham do khoang san ndi chung va than nai riéng, c6 thé néi rang yéu té vé nhém mo c6
vai tro quan trong bac nhit, 1a diéu kién tién quyét dé tién hanh dau tu mo. Néu xac dinh nhém mo khang
dung voi thyuc té co thé dan dén rui ro vé tai nguyén hozc lang phi vé tién bac, viéc xac dinh dung din
nhém mo s& 1a bai toan kinh té hop 1y dé chii dau tu quyét dinh nén hay khong nén dau tu. Dya vao co s&
ly thuyét khoa hoc va tinh toan thuc té, tac gia dua ra 2 yéu té 1am anh hudng dén cong tac tham do than
tai mo Binh Minh.

* Ruii ro tai nguyén: Theo bao c4o thim do so bo Binh Minh nam 1983 cua tac gia Ngd Tat Chinh, mo
than Binh Minh dwoc xép vao nhém mo loai II (dugc xéc dinh theo quy pham tai thoi diém lap dé én).
Céc cong trinh dugc bd tri trén trén 6 tuyén thim do cach nhau 1000m va cac cong trinh trén tuyén céch
nhau 500m, dé dat cap trir lugng C; va C, trén dién tich tham do 1a 12km? 1a ¢6 co s6. Voi mang ludi thiét
ké nhu trén va diéu kién thuc té thi cong thi khdi lugng khoan tham do thyc hién dugc 1a 7.600mk/29LK
hoan toan phu hop.

Tuy nhién, theo quy pham hién hanh (Quyét dinh s6 25/2007/QD-BTNMT ‘ngay 31 thang 12 ndm 2007
cua B¢ truong Bo Tai nguyén va Mai truong) thi ddi véi than thude ving ddng bang sébng Hong, dé dat
dugc muc do tin cay (twong dwong 122 phan cap méi, cp Ci cil) va du tinh (twong duong 333 phan cip
mdi, Cép C; cii) thi mang ludi dugc xac dinh nhu sau:

Bdng 2: Mang ludi cong trinh tham do than theo quy dinh 25/2007/0D-BTNMT

Chic chén (cap 121) Tin cay (cip 122) Dy tinh (cdp 333)

Do tin ca
thia C%?; Khoéng Khoang cach Khoang Khoang cach | Khoang cach | Khoang cach
’ cach gitra | congtrinh trén | cach gitra | cdng trinh trén gitra cac cdng trinh trén
, \ c4c tuyén tuyén theo céc tuyén tuyén theo tuyén tuyén theo
Nhf)m mo (m) huéng cim cua (m) huéng cim cua (m) huéng cam caa
tham do via (m) via (m) via (m)
Twong d6i phuc . . 500 + . 1000 + R
tap (1) 250 =500 125 <+ 250 1000 250 + 500 2000 500 -+ 1000

Déi chiéu mang ludi tham do theo quy pham hién hanh v& tham do, phan cip trir lugng voi thoi diém
lap dé an nam 1983 cho thdy c6 su chénh léch kha rd nét, mang lu¢i (1000m x 500m) dang nam ¢ can
cubi cua vé mang ludi thim do phén cAp theo quy pham méi. Qua thuc té chirng minh, cac thong s6 nhu
mat do khdi kién tao, canh nép udn phu hay ty Ié dsi pha huy vé mirc d6 tin cay la thip do céc cong trinh
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khdng ché dwoc hau nhu khong ¢6 do mang lugi cong trinh khoan thwa; chi tiéu vé mirc d6 hinh dang via
cho ta thay via c6 hinh dang phc tap.

Qua d6, dé danh gia chinh xac hinh thai, thé nam, ciu kién tao ciing nhu dam bao do tin cay vé tai
nguyén phuc vu cho cac cong tac thiét ké khai thac trong twong lai, tranh rai ro vé tai nguyén, can thiét
phai b6 sung thém cic cong trinh khoan thim do cho phu hop.

* Higu qua kinh té: Theo bang quy dinh phan cap néu trén cho thay, néu lay ngudng trén cua mang
ludi tham do (500m x 250m cho cap 122) ap dung cho moé than Binh Minh thi khdi lugng khoan tham do
s& tang 1én gap 2 1an, vi thé tong chi phi thim do ciing nhu chi phi thim do cho 1 tén than ciing sé& ting
Ién. Do vay, trong thuc té phai hét stc linh hoat trong cong tac khoan thim do, lam sao vira tiét kiem ma
hiéu qua, khong rai ro tai nguyén, xac dinh dugc tét cac yéu td ciu kién tao, dic diém cac via than la phu
thuoc 16m vao cac nha dia chat tham do.

Qua két qua trén cho thay, viéc xac dinh hop ly mang ludi thim do 1a diéu hét sirc quan trong, mo than
Binh Minh Ia mo nam trong bé than dong bang Séng Hong, viéc danh gia dinh lugng duge nhom mo lam
co s& cho viéc x&c 1ap mang luéi thim do ving 1an can 1a hét suc can thiét trong khi viéc trién khai dé an
“Piéu tra, danh gia tai nguyén than phan dat lién bé Séng Hong” da dugc Thu tudng chinh phu phé duyét
theo Quyét dinh s6 326/QD-TTg, ngay 20 thang 3 nam 2012.

4. Két luan

Céc cong tac tiép theo dbi vai thiét ké khai thac, can bo sung thém cong trinh khoan vao cac khu vuc
via c6 trién vong cong nghiép, qua d6 nghién ctru lam sang t6 dac dlem ciu tric dia chat, cac cdu trac nép
udn phu va cac yeu t vé kién tao. DBac biét la dac diém hinh théi ciu trlc via, ciing nhu mutc d6 6n dinh
ctia C4c via than dé nang mirc d tin cay cua cap trir luong.

Qua cong tac danh gid nhom mo tai khu Binh Minh cho thay, tai day dwoc xép vao nhém mo 11 1a hoan
toan c6 co s, vi thé dé tham do cho cac khu vuc 1an can trong bé than séng Hong phai hét st than trong,
tranh rai ro vé tai nguyén hoac lang phi vé kinh té.

Viéc phan chia nhém mo 1a didu kién tién quyét anh huong truc tiép dén sé luong cong trinh tham do,
Vi vay cac cha nhiém dé an can thiét phai danh gia diing ning lyc cta nguoi tinh toén.
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ABSTRACT

Characteristics of mining geographic information and its influence on the
exploration and exploitation in Binh Minh Mine, Khoai Chau, Hung Yen

Tran Dai Dung!, Nguyen Van Lam? Do Manh An?, Nguyen Thi Thanh Thao?, Ha Van Thoi®
! Genaral Department of Geology ang Minerals of Viet Nam; 2 Hanoi University of Mining and Geology;
3 Viet Nam National Coal-Mineral industries holding corporation limited

Binh Minh coal mines were preliminarily surveyed and report on the results of 1985 on the basis of the
meticulous project of Khoai Chau, Chau Giang, Hai Hung (now Hung Yen), from 1985 to present. There
are many additional exploratory works in the area, so the research results are still valid. In the past, mines
were not exploited for various reasons. As the coal resources were gradually exhausted, mining was only
one-way, so the identification and re-evaluation of resources As well as the problem of exploration is a
necessary problem in the present time. Based on the scientific and practical basis, the in-depth and in-
depth analysis of the mining group for exploration for the neighboring areas of Binh Minh is very
necessary. The article will clarify the geological features, distribution and characteristics of the Binh
Minh coal reservoirs, while posing problems on mining groups and their impact on coal exploration in
Binh Minh and this will serve as a basis for exploration for neighboring areas in the coming time.

Keywords: Geological parameters change; exploration and exploitation; Binh Minh, Khoai Chau, Hung Yen.

13



E\R;SE_ ; ~ HOINGHI TOAN QUOC KHOA HOC TRAI DAT
PARHSCENCESAD /A TAI NGUYEN VO PHAT TRIEN BEN VNG (ERSD 2018)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Anh hudéng cua kich thuge do hat trong dinh tudi ESR
cho mun dut gay, lay vi du khu vuc Quang Nam

Vil Anh Pao’, Nguyén Qudc Hung?, Tran Thanh Hail, Bui Thi Thu Hién, Ngd Xuan Thanh®*
Trirong Pai hoc Mé - Dia chat

TOM TAT

Phuong phap dinh tudi ESR cho hoat dong dut gdy 1a mot phuong phép nghién ctru mai, da dugc ung
dung rong rai trén thé gisi trong nghién ctiru hoat dong dat gay tan kién tao va kién tao hién dai. Tuy
nhién, tai Viét Nam phuong phap nay chua duoc tng dung rong rai va con nhiéu han ché trong viéc lya
chon va phan tich mau, luan giai két qua. Trong bai bao nay trén co s két qua khao st thuc dia, lay mau
hé thong, lya chon, gia cong va phan tich 03 mau mun trong déi trugt cia hé thong dit giy phuong PB-
TN phén thuong luu séng Vu Giatai phong phan tich tudi ESR tai Nhat Ban. Cac mau duoc tach lay thach
anh & 4 kich thuéc khéc nhau: 125-250pum, 75-125um, 45-75um va 01-045um, két qua xac dinh tudi ESR
tir ¢& hat 16n dén nho giam dan tir 33577 ndm dén 10282nam. Két qua nay cho thiy kich thudc hat thach
anh sir dung phan tich ESR anh huong toi két qua xac dinh tudi that cia hoat dong dut gay trong pha
cudi, tudi ghi nhan trong cac mau mau kich hat 16n cao hon miu kich thudc hat nho. Két qua ciing cho
thdy c6 thé wng dung phuong phap dinh tudi ESR cho cac hat thach anh kich thude khac nhau trong déi
mun dit gdy dé luan giai thoi gian hoat dong cua cac dut gay hién dai.

Tur khoa: ERS; Mun dat gdy; Quang Nam;

1. Giei thiéu

Dinh tudi bang phuong phap cong huong spin dién tir (ESR) d trg thanh mot cong cu hiéu qua trong
Khoa hoc Trai dét [8.,9,10..], dic biét cho cac nghién ciru cac d6i twong dia chit tré (nhu: riang san hd,
céc bac thém san hd, hé thong suon ndi bai bién...), tudi hoat dong cua cac dut gdy, tudi hoat dong
magma, cac nghién ctiru khao cd... trong sudt nhidu nam qua [11,12,15]. Phuong phap dinh tudi cong
hudng spin dién tir (ESR) 1a mot ky thuat duoc sir dung dé cap nhat xac dinh tudi tuyét ddi cac vat lidu
mé&i ma biang cac phuong phap truée diy nhu 14C, K-Ar... khong thé x4c dinh dugc., Phuong phap dinh
tudi ESR lan dau tién duoc gisi thiéu véi cong dong khoa hoc vao nam 1975 do tac gia Motoji Ikeya st
dung dinh tudi cho cac vat liéu c6 vat tim that trong hang Akiyoshi, Nhat Ban [1,2]. Phuong phap dya vao
viéc do ludng s lugng cac electron chua ghép ddi trong cau tric tinh thé do tac dong cua buc xa ty nhién
vao vat liéu. Tudi cua vat chét co thé duoc xac dinh bang cach do lidu lwong buc xa ké tir thoi diém hinh
thanh cua nd va dua trén viéc xac dinh liéu bic xa cua vat chat trén don vi thoi gian nhat dinh (thdng
thuong 14 1 ndm). Phuong phap nay sir dung hién tuong céc khoang vat phé bién (thach anh, aragonit,
calcit) hoat dong nhu cac dong hd do birc xa ty nhién. Khi vat liéu bi tac dong cua anh sang mat troi cac
tia birc xa ty nhién s& bi méic ket trong cac 16 tréng trong ciu trdc 6 mang tinh thé caa mot s6 khoang vat
nhu aragonit, canxit va thach anh. Khi mét khoang vat bi hap thu cac tia bt xa tu nhién cang nhiéu thi
trong 6 mang tinh thé san sinh ra cang nhiéu electron don (unpair electron). Luong tich liiy electron bi
mic ket nay tang theo thoi gian va c6 thé dugc dinh luong bang phuong phap ESR.

Trong viéc dinh tudi pha hoat dong cudi cuing cia mun kién tao trong cac déi dat giy, diéu kién can
thiét cho céc tin hiéu ESR tré nén chinh xac 12 viéc cac hap thu cac tia birc xa trude d6 phai dwoc thiét lap
lai vé 0 (zeroing). Piéu nay dwoc thuc hién bai tng suat va nhiét do ma séat hoat dong trén mat phing dut
gay sé thiét 1ap lai tin higu ESR vé 0 [1,2,5,6].

Tudi ESR sé& dugc tinh dwa trén cong thic:

T =DE/D’

Trong d6 D' 4 chi s6 dic trung cho kha ning hip thu cac tia anpha, gama, beta.., do bang Gy/nim, DE
1a tdng luong buc xa cua cac tia gama, beta... ma khoang vat hay vat liéu da hap thu, do bang Gy.

Viéc xac dinh ty 186 D' va cac cach tiép can méi duoc phat trién cho DE da duogc cai thién lam ting
muc do tin cay va chinh xac cua phuong phap dinh tudi ESR cho céc vat liéu tram tich Holocene va
Pleistocene ciing nhu cac vt chét ton tai trong cac déi dut gdy. Piéu nay duoc kiém chirng bai sy so sanh
cua két qua dinh tudi ESR véi cac phuong phap dinh tudi khac nhu radiocarbon va phén tich Uranium
TIMS (TIMS 29Th/24U) [7,8]. Cac nghién ciru trude da chi ra khoang d6 tudi tin cdy ma két qua ESR
cho thdy 1a 500 nam cho dén 5 — 10 triéu ndm véi mirc do sai s6 1a 2 — 10% [9,10,11].

Trong viéc dinh tudi ESR, cac két qua tudi s& thay doi do mot sé yéu td khach quan trong qua trinh lay
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mau va phan tich mau. Viéc 1dy mau mun dut gy xa hodc gan déi truot cua dut gdy 1a mot vi du da dwoc
chi ra trong nhidu nghién ctru, tudi ESR ciing phu thudc vao kich thuéc hat khodng vat thach anh ngay
trong mot mau va ciing cho két qua khac nhau [9,10].

Trong nghién ctiu nay nhom tac gia st dung mau lay trong cac mun dit géy cua cac hé thong dut gay
trung luu song Vu Gia dé xac dinh tudi ESR trén cac kich thudc hat thach anh khéc nhau. Céc két qua thu
dugc s& duoc xtr ly, luan giai trén co sé ly thuyét va tubi ESR va “zeroing” dé dua ra luan giai vé cac tudi
cling nhu y nghia cua ching. Céc két qua nghién ctu s& gop phan vao hiéu biét phuong phap phan tich
ESR va gilp nhitng ngudi quan tim c¢6 co s& dé lya chon mau phén tich ciing nhu st dung két qua c6
hiéu qua hon.

2. Pic diém drt gdy va mun kién tao khu vuc nghién ciu

Khu vuc nghién ctu 16 ra cha yéu cac da granit sang mau, hat thd khong bi bién dang. Trong nghién
ctru ndy, nhém tac gia da nghién ctu thue dia doc duong cao téc Pa Nang — Quang Ngai vai cac véch
taluy maoi ma cit cac suon nai. Cac dut gay gap duoc trong khao sét nay cho thiy xuat hién phd bién cac
mun dut gy véi chidu rong doi min khac nhau, tir 5-6m dén nhiing d6i dat gdy chi tao déi mun 10-
20cm. Nhiéu hé thong dut gy c6 nhitng biéu hién nhu cat qua I6p phong héa phia trén va lam dich
chuyén chung (Hinh 6), trong d6i miin ¢6 céc h¢ thong dut gay sic nét cat qua. Phan tich ciu tao hinh thai
cho thay cac hé thong nay kéo dai xudng phan dong bang Quang Nam va lam bién dang céc tram tich tre,
dich chuyén cac hé thong thay van hién dai va cd cac biéu hién dong dat... Cac minh chung trén cho phép
chdng ti du doan cac @t gdy nay cd kha nang 1a cac ¢t gdy hoat déng trong hién dai.

Tai céc vét 16 QN1701 thudc dirt gdy hé thong | thé hién hoat dong cua dut gay kha manh mé, bao gom
céc d6i dam mun kién tao c6 chd rong dén 10-15m, cac mat truot va dudng truot rit sic nét, rd rang dé lai
trén cac mat dut gay. Tai cac dudng truot cit qua d6i trwot, min kién tao phét trién c6 chiéu rong khoang
1-3cm khong déu dan, dic biét tai mat trwot chinh d6i man Idn dim rong 1én dén 30-50cm. DGi truot
trong hé thong dat gay 11 thé hién yéu hon tao nén cac mit truot, dudng truot rat rd rang tuy nhién cac doi
dam, mun kién tao ¢ day kha han ché va chi gap dugc mét it diém 16 dién hinh dam mun kién tao. Trong
hé thong dut gay 111 tai khu vuc nghién ciu vét 16 khé han ché, gap cha yéu cac d6i trugt nho tao dam
man kién tao chi khodng 2-5cm. Mau QN1701 duoc lay trén dit gay thuoc hé thong I, mau QN1703 trén
hé thong duat gay 1l va mau QN1702 duoc lay tren hé thong dut gay 111 (Hinh 6). Mau QN1701, QN1702
dugc lay trong mun duat gay Cat qua da granlt tuol PaIeOZOI muon phuc he Ben Glang Que Son, mau
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Hinh 6. So dé khu vuc nghién cizu va vi tri ldy mau.
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3. So hrgc quy trinh iy va xir ly phan tich miu ESR
3.1. Lay mau

Mau phan tich dugc ldy trong cac mun dut giy dé dinh tudi bang phuong phap ESR trén khoang vat
thach anh. Cac mau duoc lay tir cac d6i mun, chd trong tap trung trong cac ddi trugt nho, cac mat truot
con sic nét trong d6i mun dat gay (ban kinh khoang 2cm tir mat trugt). Cach Iy nay nham dam xac dinh
pha hoat déng gan day nhat cua dut gay néu dat gay co nhiéu pha dich truot. Truée khi ldy mau, vét 16
duoc don sach va dao xudng sau khoang 1m ké tir bé mat dé tranh ti da tac dong cua dong chay trén mat
anh hudng den két qua phan tich. Mau Iay bang dung cu duc nhoé dam bao ban kinh khong qua 2cm tir cac
mit trugt cit qua doi mun M3i mau lay trong lugng khoang 1-2kg tly thudc vao da gbc glau hay nghéo
thach anh. Dung cu lay mau duoc rira sach sau mdi lan lay dé tranh tac dong hdn nhidm giita cac mau.
3.2. Tién trinh xa# ly mdu trong phong thi nghiém

Mau sau khi lay tir vét 16 duoc boc kin trong cac tai nilon dé tranh hién twong mét nude ciing nhu hdn
nhidm vai vat ligu ngoai lai gay anh huong dén két qua phan tich. Mau sau d6 dwoc giri sém sang phong
phan tich nudc ngoai dé tién hanh cac budc xu ly tiép theo. Cac bude xur ly phong thi nghiém dugc mo ta
theo so d6 hinh 1. Tai phong thi nghiém mau duoc tach thanh 2 phan khac nhau, mét phan duoc tién hanh
tach, phan tich dé xac dinh tong luong ESR (DE), phan con lai dwoc xtr 1y dé xac ding licu ESR 1 nam
cho cac mau phan tich (D).

sang phén loai cdp hat Can khdi lwong ca nudc

Hba tan bing axit HCl 6M S&y m3u & 60° mat tuin

Tach khodng vat tir ‘
Can khai lugng mau nudc va
tinh ti l& khéi luong

Tach khoang vat ndng hon thach anh
bing SPT

Cho m3u d& sdyvao khay
mau Ge- Detection

| Hoa tan bing HF

‘ Hoa tan bng H,S5iF;
Phan tich bang Ge-
Detection

Canmau

Xac dinh tin hiéu ESR

Xy deng duding cong DE

ﬂ

‘ Tinh todn va dua ra DE

‘ Chiéu xa mau bing Gamma ‘

‘ Tinh todnva duara D'

Hinh 1. So do tién trinh xi ly mau trong phong thi nghiém[9]
4. Két qud va thao lugn

4.1. Két qua

Bang 1. Bang dit liéu két qua tudi ESR cho cac mau phan tich trong khu vyc

So6 hiéu Kich U (ppm) Th (ppm) K (wt%) DE (Gy) D’ Tudi ESR

mau thugc (mGy/a) (Ka)
(Hm)

QN1701 0-45 3.3240.12  35.14+2.19 5.32+0.09 102.4090 9.96 10.282+1
45-75 188.9400 8.54 22.124 +2
75-125 496.9190 8 62.115+ 3

QN1701  45-75 4.84+0.08  35.95+1.55 5.33+£0.09 144.0750 9.35 15.409+ 1
75-125 189.9760 8.74 21.736+ 2
125-250 273.9870  8.16 33.577+3

QON1701 0-45 3.81+0.11  31.34+1.93 3.21+0.09 140.6280  7.95 17.689+ 1
45-75 1245380  6.62 18.812+ 2
75-125 142.8770  6.13 23.308 +3
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Két qua nghién ctru cua 3 mau dugc thé hign ¢ bang 1. Trong d6 mi mau st dung 3 cap d¢ hat thach
anh khéac nhau trong dinh tudi ESR. Tat ca mau cho thay tudi xac dinh & cac cip do6 hat giao dong trong
khoang 33577 dén 10282 nam, tuong (ng véi tudi Pleitocen mudn dén Hollocen som. Dic biét cac két
qua nay cd sy thay ddi theo quy luat tuong dong v6i kich thudc thach anh st dung trong phan tich ESR
V6i cac mau c6 kich thudc 16n hon cho tudi ¢d hon so v6i mau co kich thudc nhé hon st dung trong phan
tich. Céc két qua nay duoc biéu dién so sanh trén hinh 7, 8 va 9.
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Tudi
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40000 .-."""V/
/ 20000 === ~QN1702
30000 = -
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0-45 4575 75-125 45-75 75-125 125-250 @ hat

Hinh 7. So do két qua tuéi tirong g Véi cap hat Hinh 8. So do két qud tudi neong ing véi cap hat
cua Mau QN1701 cua Mau QN1702

25000

Tudi

20000

15000

10000

5000

0-45 45-75 75-125 C& hat

Hinh 9. So do két qua tuéi tiong iing véi cap hat ciia Mau QN1703
4.2. Kich thwéc mdu phan tich va tudi ESR Vdi qud trinh “zeroing”

Két qua phan tich di x4c dinh dwoc tudi twong tng cua cac ¢& hat khac nhau: O cé4c ¢& hat I6n hon cho
tudi ¢b hon va chung gan nhu theo quy ludt c¢& hat cang I6n thi két qua cang gia, két qua nay duoc giai
thich 12 do hién tugng dua tin hiéu ESR trong thach anh vé 0 khi dut gdy hoat dong. Vé nguyén tac, tudi
ESR duoc xac dinh trén co s do tong lwong tin hiéu ESR ty nhién c6 trong mau thach anh tir khi thach
anh bat dau hinh thanh hoic dut gay tac dong lam ching mat hét luong ESR ton tai trudc d6, qué trinh
nay duoc goi 1a qua trinh dua vé 0 (zeroing). Tuy nhién tin hiéu ESR trén céc hat thach anh quay vé 0 khi
dut gdy hoat dong lai phu thudc rat nhiéu yéu to, dién hinh nhu bién d6 dich chuyén cua dut gy dé tao
nhiét va ap suat dii I6n va qua trinh “zeroing” dién ra, qua trinh nay ciing phu thugc vao ¢& hat thach anh
trong mun dut giy, thong thuong ¢& hat cang nho thi qua trinh “zeroing” dién ra cang d& ké ca khi dt
gdy hoat dong yéu... [1, 3,4,9]. Mdi pha hoat dong cua dit gdy ciing chi tao déi “zeroing” trén thach anh
& mdi béan kinh nhét dinh phu thuoc vao cuong do dich truot cua dat gay. Ariyama (1985) [1] cho ring
néu mot dut gdy hoat dong vai ap luc khoang 2Mpa dich chuyén khoang 50cm thi s& tao nén déi
“zeroing” cho thach anh (<0,01mm) trong d6i mun dut gdy day khoang 0,5mm. Nhu vay cac két qua
khac nhau trén cting mot mau sir dung kich thudc thach anh khéc nhau dé dinh tudi c6 thé duoc giai thich
la do qua trinh “zeroing” khong hoan toan trén kich thuéc mau c6 do hat Ién hon. Trong khi d6 khoang
tudi ghi nhan dugc trong cac mau str dung hat thach anh kich thuéc nho hon c6 thé dugc coi la gan gui
VGi pha hoat dong gan day nhét ciia dut giy. Tuy nhién d6i véi tudi ESR, nhur d ndi trén, hoat dong ciia
dut gay can phai du lon mai c6 thé tao qua trinh “zeroing” trong thach anh dugc hoan toan. Pdi voi
nhiing dich chuyén nho (c6 thé 1a dugi 50cm, Ariyama, 1985) thi rt kho ghi nhan dwoc bang mau phan
tich ESR. Nhu vay tudi Pleitocen mudn — Hollocen sém trong c4c mau nghién ciru c6 thé tin tuong la két
qua cua cac hoat dong dich truot 16n gan day doc theo cac dut gdy nghién ctiu. Cac khoang tudi tré nhét
ghi nhan duoc trén mdi mau xac nhan cé it nhat c6 02 1an trong Pleitocen mudn va lan cudi dién ra vao
khoang Hollocen sém.
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4.3. Ung dung két qud trong ludn gidgi hoat déng ciia dirt gy hién dai
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Hinh 10. So d6 théng k& mau va tuéi ghi nhdn dioc (truc tung thé hién gia tri tudi theo ngan nim)

Qua trinh hoat dong dut gy va hién tuong “zeroing” 1a diéu kién quan trong dé xac dinh tudi cua
dut gay hoat dong trong cac pha gan nhat, va dé dam bao do chinh xéc thi cac cong tac lay mau va chon
kich thude do hat phan tich Ia rat quan trong, két qua gan giii nhat véi pha hoat dong manh gan day nhat
lay & cdc mau co do hat nho nhat c6 the. Tuy nhién cac mau c6 d¢ hat lon trong nghién ctu nay ligu c6 y
nghia trong luan giai dia chat khong? Trong nghién cau nay cac mau nghién cau ¢ cac co hat khac nhau
ghi nhan duoc céc gia tri tudi khac nhau rd rang trong cac mau va trén ciing 1 mau nghién ctu. Mac du ly
do nay dugc giai thich 1a do qua trinh “zeroing” khong hoan toan trén cac mau kich thuéc 16n. Tuy nhién
toan bo mau duoc lay dé nghién ciru nim trong cac d6i man kién tao hinh thanh do dich truot cua dit
gdy, phan anh ching 1a san phim cua cac pha hoat dong cua dit gdy. Nhu d noi trén, gi6i han phuong
phép ESR c6 thé xac dinh cho tudi ¢6 nhat dén 5 hodc 10 nam. Cac mau nghién ciru dugc ldy tir cac da co
tudi hinh thanh cd (Triat muon va Paleozoi mudn), néu tudi cac c& hat I6n 1a hoan toan khong bi anh
hudng cua hoat dong dut gay thi tudi ciia ching it nhat phai khoang 5 triéu nam. Tuy nhién cac két qua
nay rat tré (Pleitocen muon — Hollocene), chimg to cac thach anh trong d&i man kién tao da bi tac dong va
qué trinh “zeroing” da xay ra trong cac pha kién tao d6. Do mau duoc ldy trong cac doi mun dut géy vi
vy qua trinh “zeroing” giy ra & day hoan toan do cac pha hoat dong @it gdy tac dong vao. Trén co s& ly
luan nay nhém tac gia cho rang cac tudi khac nhau ghi nhan dwoc trén cing mot mau ¢ cac ¢& hat khac
nhau néu c6 tudi du tré thi chiing la cac khoang tudi phan anh céc pha hoat dong khac nhau cua mot dut
gdy. Dién hinh nhu cac mau nghién ct, tudi Pleitocen — Hollocen ghi nhan duoc ¢ day tre¢ hon rat nhiéu
S0 Vi tudi gigi han c6 thé dinh bang phuong phap ESR trén da gbc khu vurc 1ay mau, va céc tudi ghi nhan
duoc ndy phan anh cac pha hoat dong kién tao cua cac dut gdy nghién cuu.

Két luan
- Phuong phép dinh tudi ESR cho mun dut gdy cho hiéu qua cao trong nghién ciru hoat dong dut gay pha
gan nhét ciing nhu ludn giai cac pha hoat dong som hon cia dit gdy. Tuy nhién viéc ung dung phuong
phap doi hoi quy trinh nghiém ngat tir cach lay mau, bao quan mau ciing nhu quy trinh phan tich, kich
thuéc mau dua vao phan tich.
- Tac dong cua qua trinh hoat dong cua dut giy va dua tin hiu ESR vé 0 (zeroing) phu thudc vao kich
thudc hat va cudong do cua dut gay.
- C4c két qua phan tich trén cac mau kich thuéc nho nhat (dudi 75um) cho phép luan giai tuong dong voi
pha chuyén dong I6n cua dut gay, trong khi d6 cac két qua thu duoc & nhitng ¢& hat I6n hon co thé luan
giai cho céc pha hoat dong khac nhau cua dit gay néu sé liéu gan gui véi két qua tudi tré nhat xac dinh
dugc va khong qua co so véi khoang thoi gian téi da ctia phuong phap.
Loi cam on

Dé hoan thanh nghién ciru nay tap thé tac gia tran trong cam on sy hop tac, gitp d& cua Gido su Shin
Toyoda va Ai Uchida thuoc Khoa Ung dung vat 1y trudng dai hoc Khoa hoc Okayama.
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ABSTRACT
The effect of mineral grain size in ESR dating on the faults gouge,

application on samples in Quang Nam area.
Vu Anh Dao, Nguyen Quoc Hung, Tran Thanh Hai, Bui Thi Thu Hien, Ngo Xuan Thanh
Hanoi University of Mining and Geology

The results of the ESR analysis in this research show that the age range from large grain size to
the smaller grain size decreases gradually from 33577 to 10282 (Late Pleitocene to Early Holocene). This
result shows that the size of quartz particles using ESR analysis affects the results of determining the real
age of the fault activity in the last phase. The age results recorded in the larger grain size samples were
higher than the small one. This is explained by the fact that larger grain size particles are not "completely
zero". Therefore, to determine the active age of the most recent slurry of the fault zone, the size of the
quartz particles used for the analysis should be less than 75 pm.

Keywords: ESR, fault gouge, Quang Nam
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E\R;SE_ ; ~ HOINGHI TOAN QUOC KHOA HOC TRAI DAT
PARHSCENCESAD /A TAI NGUYEN VO PHAT TRIEN BEN VNG (ERSD 2018)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Céc yéu to dia chat khong che quang vang goc
Vung tdy nam cau truc Bu Khang

Pong Vin Giapl!
! Lién doan INTERGEQO, 442 Pham Vin Bong, Bac Tir Liém Ha Ng)

TOM TAT

Vuing nghién ciu nam & ria tdy nam cau trdc Bu Khang, 1a mot phan nho thude déi cau tric Séng Ca, hé
udn nép tay Viét Nam. Day la ving c¢6 cau trac dia chat phuc tap va biéu hién khoang san vang phong
pht. Céc két qua nghién ctru trudc day da phat hién dugc 8 d6i khoang hoé sulfur chua vang va da
khoanh ndi dwoc 10 than quang. Tuy nhién, mic dé nghién ctiu chuyén sau vé dic diém quang héa vang;
ddc biét 1a céc yéu té dia chat khong ché quang con han ché. D& lam sang to céc yéu té dia chat khong ché
quang hda vang trong ving, tac gia s da dung cac phuong phap la khao sat thyc dia, phan tich MAu, Xir
ly va tong hop so liéu. Két qua nghlen ctru da chi ra rang quang vang goc trong vung nghlen cuu dugc
khongﬂche boi cac yéu té magma, yéu td cau tric kién tao, yéu tb thach hoc dia ting va yéu té bién chat
trao doi.

Tir khéa: Cu tric dia chat; quang vang; yéu té khéng ché quiang vang géc Bu Khang

1. Pit van dé

Vung nghién ctu ndm ¢ ria tdy nam ciu tric Bu Khang, 13 mot phan nho thude Dai tao nii Paleozoi
muon - Mesozoi sém Truong son (theo Tran Vin Tri va nnk, 2008), dwoc khéng ché boi cac dut gy lon
Muong Lam Quy Hop & phia dong bic, Séng Ca ¢ phia tdy nam. Binh d kién truc hién tai cua vung la
mot phuc nép 16m c6 truc kéo dai theo phuong tay bac - dong nam. Hé thong dut gay chu dao chi phdi binh
db kién tric chung cua viing 1a hé théng phuong tay bac - dong nam, tring voi phuong ciu tric chung. Theo
cac két qua nghién ciru trude day (Tran Quang Hoa va nnk, 1992; Nguyén Vin Hoanh, 1978; Trinh Dinh
Huan, 2017; Nguyén Ba Minh, 2004; Bui Viét Sang, 2014, 2015, Vwong Manh Son, 2008 - 2015), & ving
nghién ctiru c6 mat cac 6p tram tich tudi Ordovic muon - Silur hé tang Séng Ca, tudi Silur mudn - Devon
sém hé tang Hudi Nhi, tudi Devon sém - giita hé tang Hudi Loi, tudi Devon gitra hé ting Nam Cén, tram
tich - phun trdo tudi Trias trung thuoc hé ting Pong Trau, tram tich Dé tir va cac thanh tao xam nhap
granitoid c6 tudi Trias giita thuoc phirc hé Séng M4, cac da mach chua rd tudi (Gb, Db/?). Cac d4 phun
trao axid dén trung tinh nhu ryolit, ryodacit, dacit, andesit va tuf cua ching cua hé tang Pong Trau
thuong bi ép va bién doi prophylit hoa, berezit héa, thach anh hoa, sericit ho4, chlorit hoa, calcit hoa,
actinolit hoa, epidot hoa, trong cac d4 bi bién d6i manh thuong chira khoang héa sulfur - vang.

Trong ving nghién ciru da phat hién duge 8 doi khoang hoé sulfur chira vang, trong d6 da khoanh ndi
dugc 10 than quang . Cac d6i khoang hoa va than quang phan bd trong cac da phun trao axid dén trung
tinh kéo dai khong lién tuc khoang 20 km, theo phuong 4 vi tuyén tir ban Hudi Co thudc x& Hiru Khuéng,
huyén Tuong Duong qua ban Hudi May dén ban Tang (thuoc x& Cam Muon, huyén Qué Phong, tinh
Nghé An), cac da bi dap vg, ca nat va bién d6i. Tuy nhién mirc do nghién ctru ve dac diém quang hoa
vang goc trong vang con han ché, dac biét chua lam sdng t6 cac yéu to dia chét lién quan va khong ché
quing, dé xac dinh quy luat phan bé va danh gia trién vong lam co s khoa hoc phuc vu cong tac diéu tra,
danh gia, tham do va khai thac quang vang goc trong vung nghién cau.

Trong bai bao nay, tac gia trinh bay két qua nghién ctru bude dau vé dic diém cac yéu t6 dia chét
khong ché quang vang goc dua trén co s¢ nghién ctru déc d1em dia tang, magma, bién chit, khoang san va
mbi quan hé glua cac yeu t6 dia chat véi quang héa vang gdc trong viing nghién ciru.

2. Téng quan vé dic diém ciu tric dia chat ving nghién ciu
2.1. Vi tri vang nghién cieu trong binh do céu tric - kién tgo khu varc

Viing nghién cu nam ¢ ria tdy nam khéi nang Bu Khang, 1a mot phan nho thuc Dai tao ndi Paleozoi
muon - Mesozoi sém Trudng son (theo Tran Van Tri va nnk, 2008) va dugc khdng ché bai cac dut gay I6n
Muong LAm - Quy Hop ¢ phia dong bac, Song Ca & phia tdy nam. Binh d6 kién tric hién tai cua ving la
mot phirc nép 16m co phuong truc udn nép tay béc - dong nam. Hé théng dit gdy cha dao chi phdi binh db
kién tric chung cua dai 13 hé thdng phuong tay bic - dong nam tring v6i phuong ciu tric chung (Hinh 1).

*Tac gia lién h¢
Email: dongvangiap@gmail.com
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2.2. CAc té hop thach kién tao
Trong viing ¢6 mat cac to hop thach - kién tao sau:

+ T6 hop thach kién tao ria luc dia thu dong tuoi Paleozoi sém -gitra (PZ1-2): Gom cac t6 hop da tram
tich luc nguyén, tram tich luc nguyén - carbonat, tram tich carbonat cua cac hé tang Song Ca (Os-Ssc),
Hudi Nhi (Sz-D:hn), Hubi Ldi (D1.2hl), Nam Kién (Danc), véi tong bé day dat hon 4000m.

+ T6 hop thach kién tao ria luc dia thu dong tudi Paleozoi muon (PZ3): Gom t6 hop da tram tich luc
nguyén - carbonat tudi Carbon sém - Permi cua cac hé ting La Khé (Cylk) va hé ting Bic Son (C-Pbs).
Chang nam phu bat chinh hop 1én céc t6 hop da ciia t6 hop thach kién tao ria luc dia thu dong tudi Paleozoi
som - gitta (PZ1-2).

+ T4 hop thach - kién tao rift noi luc Trias gitra: gdm cac tram tich luc nguyén xen phun trao axid hé tang
Dong Trau (T.adt), di kém véi loat da nui 1ra la nay la granitoid phirc hé SGng Ma tudi Trias gitra.
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Hinh 1. V; tri viing nghién cizu trong binh dé cau tric khu vic
3. Cac phuwong phap nghién cau
3.1. Cdc phwong phdp nghién ciru ngoai thie dia

Tién hanh khao sat phan chia cac tuéng d4 phun trao c6 mat trong ving nghién cau: firdng lop phi
(phun trao thuc su), nweng hong va neéng & phun trao. Ngoai ra con tap trung nghién cau fwdéng xam
nhdp ndng va tudng dai co (cac dai co ¢o thanh phan trung tinh, axid) ngoai thuc dia.

Tién hanh khao sat tai cac vét 16 quang, 16 trinh mat cét dia chét cit qua déi quang, thu thap tai liéu tir
céc cong trinh hao, 10, lay mAu d4 vay quanh va trong than quang vang... nham nghién ciu dac diém dia
chat, sy phan bd va bién dol cua da vay quanh, quy md, kich thuéc va hinh dang cac than quang, dac
diém thanh phan vat chét, ciu tao, kién triic quang vang gbc trong viing nghién cuu.

3.2. Cdc phwong phdp nghién ciru trong phong

- Phuong phéap nghién ciru thanh phan vat chat: Bao gom cac phuong phap phén tich 1at mong, khoang
tudng, hoa silicat, ICP-MS, gia dai, kich hoat notron, quang phd hap thu nguyén tir, nung luyén, don
khoang, microsond,... nhim xéac dinh thanh phan khoang vat, thanh phan héa hoc cia quing vang va cac
thanh tao lién quan.
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- Phuong phép toan thng ké, két hop tin hoc: Xir ly cac tai li¢u thach - dia hoa va tinh sinh khoang
clia cac ¢4 magma trén céac biéu do.

- Phuong phap xur Iy va t6ng hop s6 liéu: Trén co s cac tai liéu thu thap duoc va cac két qua phan tich
mau cling nhu céc ngudn tai lidu co trudc, tién hanh téng hop va xur 1y cac nguon tai liéu thu thap duoc;
xac Iap mdi quan hé gitra cac yéu té dia chét véi quang hoa vang gdc trong viing nghién ctu.

4, Két qua va thao luan

Két qua nghién ciru bude dau cho thay quing hoa vang trong thanh tao phun trao ria ty nam cau trdc

B Khang duoc khéng ché bai céc yéu té dia chat sau:

4.1. Yéu t6 magma khong ché quing héa
- Cac thanh tzo magma ria tdy nam cau tric Bu Khang:

+ Phun trao axid - trung tinh trong hé tang Pong Trau (Ta dh): Lo thanh hai dai lon voi chiéu rong
khoang 4,5-9km, dai khoang 21-35km theo phuong 4 vi tuyén, véi tong dién tich khoang 331km2. Phan
dudi gém it thau kinh phun trao axid va tuf cua ching, nam xen kep trong cac tram tich luc nguyén chiém
vu thé véi thanh phan gdm cudi két, cudi - san két, cat két, bot két mau tim gu déc trung xen it 16p da voi
sét, da phién sét vi mong, cac 16p d4 phién sét mau luc; Phan trén gdm cac da phun trao c6 thanh phan tir
axid dén trung tinh nhu ryolit, ryodacit, dacit, andesit va tuf cua ching xen it cac 16p tram tich luc nguyén
véi thanh phan 12 cat két, bot két, sét két, da phién sét, da phién sét voi. Cac da xen phun trao trén thuong
bi ép va bién doi propylit hoa, berezit hoa, thach anh hoa, sericit hoa, chlorit ho4, calcit hoa, actinolit hoa,
epidot hod. Trong cac da phun trao bi ép va bién d6i manh thuong chira khoang hod sulfur - vang. Thanh
phan hda hoc nhém nguyén t chinh va nguyén t6 vét caa cac da phun trao hé ting Dong Trau duoc thé hién
trong bang 1, 2, 3.

+ Xam nhdp phic hé S6ng Ma (GP/T,sm): Phan bé thanh céc khdi nho xuyén cit cac da cua hé tang
DPdng Trau & phia Tay Nam ban Tang va doc theo ranh gii kién tao gitra cac da cua hé ting Dong Trau
va hé ting Nam Cin, hé ting Hudi L6i. Khdi 16n nhat c6 dién tich khoang 25km?nam & phia ty nam ban
Tang khoang 3,5km, con lai la cac khéi khac c6 dién 16 nhé hon. Thanh phan thach hoc cua khdi chu yéu
la granodiorit va granit.Thanh phan hoa hoc nhém nguyén té chinh va nguyén t vét cua cac thanh tao
granitoid phuc hé Song M4 duoc thé hién trong bang 4, 5, 6.

+ Cdc dé mach chua ré tuéi (Gb, Db/?): Gom cac dai mach diabas, gabrodiabas phan bé rai rac trong
vung, cac dai mach nay day tir mot vai mét dén hang chuc mét. Pa thuong ¢ cau tao khdi hoic bi ép va
bién doi.

- Méi lién quan giza magma véi qudng héa vang gac:

+ Moi lién quan vé khong gian va dic diém _phan bo: Cac than quing vang gée, phuc hé granitoid a
ndi lra Song Ma va thanh tao nui lia cua hé tang Bong Trau déu phan bé trong cling mot cau tric va
dugc khdng ché boi dut gy sau Ban Chiéng - Ban Cudn.

+ Bdc tinh chuyén hod dia hod ciia magma: Trén biéu dd A-F-M thé hién cac thanh tao granitoid phuc
hé Séng Ma thudc loat kiém - voi (hinh 2a). Két qua phan tich cac nguyén t dat hiém, vét (bang 5, 6) cho
thiy granitoid phirc hé S6ng M4 kha giau nguyén té dat hiém nhém nhe (LREE), ¢6 biéu hién di thuong
am Eu (hinh 3a). Trén biéu d6 chuan hoa véi basalt séng ndi giira dai duong kiéu binh thuong (N-MORB)
(hinh 4a), granitoid phirc h¢ Song Ma twong ddi gidu Ba dong thoi nghéo Sr, Ti da thé hién mot phan dac
tinh kiém véi cua thanh tao nay. Nhing dic diém nay ching minh thém cho d4 granit porphyr phirc hé
S6ng M4 trong ving nghién ctu thugc loat kiém voi (Kiéu I-granit) c6 ham lugng Cu, Pb, Sn, Zn trgi cao,
c6 tinh chuyén hod, dia hod cua Au, Ag.

+ Ddanh gida kha nang sinh vang cua cac thanh tao magma:

Theo phuong phép twong quan sé lwong nguyén tor Mg - Na, Mg - K va K - Na, phirc hé Séng M4 ¢6
Xu thé tap trung cao trong trudng sinh vang (Au) (hinh 5 a, b, c).

Theo phuwong phap cua M.M.Konstantinov (1984), trén biéu dd twong quan ham luong NayO - K20 -
Ca0, cac d4 phun trao phin b trong truong thach dia hod chira quang vang (hinh 5 d).

Bién thién ham luong cac nguyén té vét giita d4 magma va quing vang trong ving nghién ciu khé
tuong dong, phan anh méi lién quan nguon géc mat thiét gitra da va quang (hinh 6).
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Bdng 3. Ham heong (ppm) CAC nguyén to vér trong cdc dd phun trao cia hé tang Pong Trau

) Tén da Nguyén té vét
STT S6 hiéu mau
Ba Sr Zr Cr Ni Nb Co Sc Ta \Y Hf Rb U Th
1 KS. bBT.246 Bazan andesit 503.00 157.03 12.92 391.00 120.00 7.93 <10 34.30 0.96 297.00 0.47 58.31 0.95 444
2 KS. bBT.335 Bazan andesit 242.00 235.22 14.96 961.00 119.00 5.38 <10 26.12 0.48 250.00 0.42 34.58 1.13 2.94
3 KS. bBT.336 Bazan andesit 267.00 232.81 11.93 718.00 | 126.00 7.03 10.00 29.57 0.78 317.00 0.42 36.79 0.86 3.00
4 KS. BBT.340 Bazan andesit 261.00 90.50 11.49 656.00 | 100.00 6.26 10.00 27.31 0.45 307.00 0.27 32.99 0.98 3.17
5 KS.DBT.342 Bazan andesit 159.00 255.48 15.47 570.00 81.00 5.28 <10 28.53 0.43 230.00 0.42 21.25 1.13 3.64
6 KS 2576 Porphyr thach anh 878 46 74.97 58 41 20.47 417 14.31 222 27 1.92 332 10.94 23.37
7 KS 2578 Ryolit porphyr 866 40 80.23 50 31 17.9 36 15.56 2.01 30 2.27 273 7.1 24.04
8 KS 5071 Ryolit 990 117 89.31 52 30 20.67 28 13.92 1.85 48 3.25 287 6.53 22.37
9 KS 5072 Ryolit porphyr 838 92 115.39 59 30 19.89 43 13.22 1.69 29 2.98 257 10.47 2421
10 KS 5073 Ryolit porphyr 985 71 87.36 64 32 20.29 31 12.46 1.94 <10 3.14 338 6.6 21.57
Bdng 4. Ham luong (%) cdc oxit chinh trong cac da xam nhdp phac hé Song M@
2 S‘r’n';':“ Tén da sio, | TiO, | ALO; | FeO | Fe0s | MnO | Mgo | cao | NaoO K20 P,0s H,0- MKN
1 KS 2322 | Granit hat I16n - vira 66.63 04 16.57 142 142 0.05 1.61 3.17 454 221 0.12 0.12 1.29
2 KS 2323 | Granit hat I16n - vira 69.96 0.31 15.02 121 1.07 0.05 1.29 247 461 2.28 0.1 0.08 1.12
3 KS 2325 | Granit hat I6n - vira 66.80 0.38 15.35 131 152 0.05 151 3.13 4.16 1.93 0.14 0.11 3.2
4 KS 2330 | Granit hat I16n - vira 68.31 0.35 15.9 1.45 1.14 0.05 1.61 2.55 4.36 2.26 0.11 0.19 1.28
5 KS 2333 | Granit hat I16n - vira 68.46 0.38 15.72 1.63 11 0.05 1.53 2.73 4.48 217 0.12 0.11 1.18
6 KS 2334 | Granit hat I16n - vira 69.26 0.34 15.44 1.34 1.04 0.05 1.37 2.78 4.65 1.98 0.11 0.07 1.06
7 KS 2335 | Granit hat vira 66.79 0.46 15.53 2.09 1.45 0.06 2.54 2.87 4.17 1.83 0.22 0.07 1.45
8 KS 2337 | Granit hat vira 69.83 0.34 15.33 1.19 0.92 0.06 1.07 231 4.52 2.87 0.09 0.12 0.99
9 KS 2338 | Granit hat I16n - vira 67.5 0.36 16.98 1.44 1.27 0.04 1.31 2.72 4.66 1.49 0.11 0.21 1.48
10 KS 2339 | Granit hat vira 70.13 0.3 16.71 121 0.79 0.05 0.95 1.09 5.02 1.68 0.06 0.26 1.46
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Bang 5. Ham heong (ppm) CAc nguyén to dat hiém trong cdc da xam nhap phirc hé Song Ma

STT S(:)n giljf:u Tén a4 Nguyén té dat hiém

Ce Dy Er Eu Gd Ho La Lu Nd Pr Sm Th Tm Y Yb

1 KS 2322 | Granit hat 16n - vira 52.51 1.88 0.97 0.9 243 0.33 32.52 0.13 17.02 5.6 3.08 0.34 0.13 10.58 0.96
2 KS 2323 | Granit hat I6n - vira 52.81 1.83 1.04 0.9 2.71 0.38 33.13 0.17 18.62 5.65 2.87 0.37 0.17 11.93 1.0
3 KS 2325 | Granit hat 16n - vira 35.13 155 0.86 0.7 1.93 0.3 21.47 0.15 12.65 3.66 241 0.32 0.16 9.25 0.9
4 KS 2330 | Granit hat I6n - vira 32.34 1.8 0.99 0.9 2.18 04 19.62 0.15 11.94 3.6 2.54 0.33 0.13 11.68 0.83
5 KS 2333 | Granit hat 16n - vira 33.76 2.08 1.25 0.95 2.27 0.34 20.78 0.19 12.75 3.74 2.68 04 0.17 13.14 1.25
6 KS 2334 | Granit hat 16n - vira 38.42 1.82 1.26 0.79 2.38 0.34 23.35 0.22 14.94 4.27 2.89 0.33 0.19 13.32 1.19
7 KS 2335 | Granit hat vira 114.17 3.22 1.76 1.18 5.72 0.55 69.68 0.24 41.12 12.44 6.74 0.71 0.2 18.52 1.36
8 KS 2337 | Granit hat vira 43.02 1.73 0.94 0.88 2.22 0.29 26.6 0.15 14.37 455 2.53 0.28 0.13 10.57 0.87
9 KS 2338 | Granit hat 16n - vira 26.08 2.65 1.67 0.73 6.29 0.53 17.95 0.37 11.92 3.45 3.54 0.48 0.37 13.97 1.77
10 KS 2339 | Granit hat vira 28.44 1.87 1.26 0.86 214 0.39 16.71 0.2 10.66 3.16 217 0.32 0.16 13.12 14

Bang 6. Ham hrong (ppm) CAC nguyén to vér trong cdc dd xdam nhdp phic hé Song Ma
STT S(:)n gilj}u Tén dé - Nguyén té vét

Ba Sr zZr Cr Ni Nb Co Sc Ta \Y Hf Rb U Th Ba

1 KS 2322 | Granit hat I6n - vira 697 339 23.07 20 19 8.75 86 9.48 1.32 63 0.96 85 5.35 8.69 697
2 KS 2323 | Granit hat I6n - vira 673 349 21.65 32 18 5.11 70 8.06 0.88 73 0.56 92 3.72 8.74 673
3 KS 2325 | Granit hat I6n - vira 632 350 20.71 52 19 6.04 70 8.39 0.85 60 0.9 91 4.44 6.68 632
4 KS 2330 | Granit hat I6n - vira 665 320 19.61 25 20 11.23 126 11.15 1.96 72 0.81 94 6.15 5.99 665
5 KS 2333 | Granit hat lon - vira 624 332 13.49 33 18 10.37 71 13.01 1.98 64 0.6 97 247 6.33 624
6 KS 2334 | Granit hat I6n - vira 646 352 19.81 16 16 12.57 71 12.55 25 71 0.76 68 3.06 6.53 646
7 KS 2335 | Granit hat vira 450 234 31.51 32 23 114 56 10.7 143 51 0.91 114 3.19 19.77 450
8 KS 2337 | Granit hat vira 760 272 12.28 22 20 10.57 250 9.33 1.85 66 0.42 103 2.19 7.61 760
9 KS 2338 | Granit hat I6n - vira 508 416 21.84 18 19 10.66 83 19.79 1.94 58 0.87 70 2.74 5.38 508
10 KS 2339 | Granit hat vira 583 306 15.33 10 13 7.82 69 6.21 1.39 66 0.54 75 4,56 6.62 583
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Hinh 2a.Phuc hé Sdng Ma

TH

CA

Hinh 2b.HT Péng trau

Hinh 2. Biéu do phan chia cac loat magma (theg Irvine - Baragar, 1971) (TH: loat tholeit; CA: loat

kiem voi)
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Hinh 3b.HT Dong trau

Hinh 3. Biéu do phan bé dia hda cac nguyén té dat hiém chudn véi Chondrit (theo Haskin., 1968)

Rock/N-MORB

1000

100

10

0.1

Sr K RbBa Th Ta Nb Ce P Zr Hf Sm Ti

Hinh 4a.Phirc h¢ S6ng Ma

Y Yb

Rock/N-MORB

1000

100

10

0.1

0.01
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Hinh 4b.HT Pong trau

Y Yb

Hinh 4. Biéu do phan bé dia hda cac nguyén to khéng twong hop chudn véi N-MORB
(theo Pearce J.A., 1983)
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Hinh 5a. Twong quan sé lwong nguyén ti: Mg-Na
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Hinh 5d. Twong quan sé lwong NaxO - Hinh 6. Bién thién ham lwong nguyén té vét giita dd magma

K20 - CaO, cdac dd phun trao HT. bong  va quang vang
Trau

Theo phuong phéap ciia B.N. Permiacov (1983), két qua tinh toan cac modul thach hoa do silic (q), do
calci (c), d6 kiém (o), d6 st (f) va kiéu kiém (n) ddi sanh véi cac dai luong modul thach hoa cua cac da
granitoid thudc t6 hop magma sinh quing tiém nang ving Zabaican (Lién bang Nga) cho thay cac thanh
tao xam nhap phic hé Séng M4 c6 46% nam trong t6 hop da lién quan dén khoang hoa vang va vang da

kim (bang 7).
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Bdng 7. Gia trj cac modul thach hod ciia dé magma viimg Tay Nam cau trac Bu Khang déi sanh véi to
hop dd magma sinh quang vung Zabaican

T6 hop da magma o} c a f n
Lién quan khoang hod Au, Au- | 049-056 | 0,235-0,31 | 0,65-0,72 | 0,32-053 | 0,59-0,76
da kim* 0,55-0,60 | 0,12-0,26 | 0,69-0,80 | 0,32-0,40 | 0,59-0,64
Lién quan khoang hoa Au-Mo* | 0,62-0,68 | 0,15-0,24 | 0,72-0,80 | 0,32-0,44 | 0,49-0,56
Xam nhap phuc h¢ Song Ma (30 | 0,49-06 | 0,12-031 | 065-0,80 | 031053 | 0,59-0,76
mau) = 56% = 42% =51% = 44% = 40%

* Cdc dai lwong Modul thach hod cia cdc da granitoit thugc cac té hop magma sinh quang tiém ndng

vling Zabaican.

Ty I¢ giita cac nguyén t6 vét bén vimg trong cac qua trinh dia chat nhu Ti, Zr, Y, Nb trong qudng vang
va da magma phic hé Séng M4, hé tang Dong Trau (bang 8), thé hién giira chiing c6 thé c6 méi lién quan

ngudn goc vai nhau 2.

Bdng 8. Ty 1é nguyén to vét bén viing trong dé magma va qudng

ez Ty & giira cac nguyén to
Loai dd Tiizr ZriY Nb/Pb Nb/Y
Xam nhap phuc hé Séng Ma 119.8 1.3 0.6 2.0
Phun trao hé ting Dong Trau 45.7 3.1 0.7 0.5
Quang vang 84.6 3.3 0.3 0.7

_Tur nhirng dan liéu néu trén cho t,héy cac thanh tao magma (phirc h¢ Song Ma va phun trao h¢ tang
bong Trau) trong ving Tay Nam céau tric Bu Khang cé vai trd khéng ché quang vang trong khu vuc
nghién ctu.

4.2. Yéu té thach hoc - dia ting

Thanh phan thach hoc cua tap 2, hé tang Bong Trau (T»a dt;) gom céc da phun trao ¢ thanh phan tir
axid dén trung tinh nhu ryolit, ryodacit, dacit, andesit va tuf cua ching. It hon 1a tram tich luc nguyén véi
thanh phan cét két, bot két, sét két, da phién sét, da phién sét voi. Cac da xen phun trao trén thuong bi ép
va bién ddi propylit ho4, thach anh hod, sericit hoa, chlorit ho4, calcit hoé, actinolit hod, epidot hoa tao
thanh d4 phién thach anh - sericit - chlorit - calcit, da phién chlorit, i phién sericit - chlorit, da phién
chlorit - calcit, da phién thach anh - sericit, da phién actinolit - epidot - chlorit. Cac biéu hién quing vang
phan bé trong cac d6i d4 phun trao axid dén trung tinh bi nén ép va bién dbi.

Trén biéu d6 Na,0-K,0-CaO cho thay cac da phun trao ctia hé ting Bong Trau thugc céc loat potasic
(Hinh 7). Trén biéu ¢6 A-F-M thé hién cac d4 nui lira hé ting Pong Trau thudc loat magma kiém véi co
céc khoang hoa sulfur da kim va vang lién quan (hinh 2b). Theo dudng phan b ham lwong cac nguyén to
dat hiém chuan hda véi chondrit cac da ndi lira hé ting Dong Trau nhin chung co dat hiém nhom nhe (LREE)
cao hon so véi dat hiém nhém nang (HREE), duong biéu dién ddc tir tréi qua phai va c6 di thuong am Eu (hinh
3b). B6i sanh véi basalt song nii giira dai duong kicu binh thuong (N-MORB) chiing c6 ham lugng cao
ctia cac nguyén té ua da ion 16n (K, Ba) so véi cac nguyén td bén viing cao (P, Zr, Ti) (hinh 4b).Vé bdi
canh kién tao trén biéu dd twong quan Zr/Y - Ti/Y phan chia cac kiéu magma (Pearce et al., 1977) thi cac
d4 phun trao hé ting Pong Trau roi vao truong bazan ria mang (hinh 8).

V6i dic diém thanh phan khoang vat, thanh phan hoé hoc nhu trén, cac da phun trao felsic dén trung
tinh (ryolit, andesit) va tuf caa ching khi bi ca nat, nén ép, dap v&, bién ddi propylit hod, thach anh hoa,
sericit hoa... 1a moi truong thuan lgi cho qué trinh tich tu, tao khodng hoa vang.

- C4c 16p da phién luc, da phién sét, sét bot két nim xen kep trong hé ting Bong Trau dong vai tro 1a
cac man chan, thuan lgi hon cho sy tap trung khoang hoé vang.

Ngoai ra, sy phan b6 xen kep giita cac da tram tich luc nguyén va cac da phun trao ciing c6 thé xem la
nhitng bay tap trung quang hod vang véi cac Iy do sau:

- Do tinh co li khac nhau giira cac 16p da nén trong qua trinh hoat dong kién tao phaét trién nhiéu hé
thong khe nut, doi ca nat, dap v 1a nhitng khoang tréng thuan lgi cho tap trung quang.

- Do tinh phan bé xen nhau gitra cac I6p da nén trong qua trinh bién chat, su co rit cua cac da khac
nhau ciing 1a nguyén nhan tao ra cac khoang tréng thuan loi cho tap trung quang.
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Hinh 7. Biéu do NazO - K0 - CaO phan chia cac  Hinh 8. Biéu do nrong quan Zr/Y - TilY (theo Pearce
logt magma (theo Green J & Poldvalrt A ., 1958) & Gale,1977) phéan basalt ngi mang va ria mang.
cho cdc da phun trdo hé tang Pong Trau. (Sodic:
loat Natri ; Potasic: logt kali).
Yéu td thach hoc dia tang dong vai trd rat quan trong trong viéc thanh tao cac déi khoang hoa sulfur
chtra vang trong viing nghién ctru. Cac d6i khoang hoé thé hién tinh chat chon lua kha rd rang, chdng chi
phét trién trong cac da phun trao ryolit, andesit va tuf ciia chiing bi nén ép, ca nat, dap va, bién d6i manh.

4.3. Yéu to cdu truc - kién tao

- Dt gdy: Trong ving nghién ctru ¢6 dit gay phan chia cac déi tuéng ciu triic va cac dut gy nho chi
gidi han trong noi bo cua cac d6i, chung dong vai tro 1am kénh dan, tich tu, khdng ché va phéa huy quang
hoé trong vung:

+ Puit gdy ria déi: Dut gdy Ban Chiéng - Ban Cudn (theo Dovijicov, 1965) [12] Ia ranh gigi gitra doi
céu tric Séng Ca va déi cdu trdc Phu Hoat. Pay 1a dit giy dong vai tro dan quang. i kém véi dut gay
chinh nay 1a cac dut gy tda tia, 16ng chim, cac khe nut nho, chung déng vai tro chira va khdng ché quéng
héa trong ving. Trén dién tich ving nghién ciu lién quan véi hé thong dit giy nay con c6 cac diém
khoang hoa nhu: sit, thiéc, da kim, molipden, vang... phan bé doc theo h¢ dut gy Put gy Ban Chiéng -
Ban Cudn.

+ Duit gdy ngi déi: Gom hai hé théng dut gay chinh khdng ché cau truc toan ving nghién cuu:

Hé thong dirt gdy phuong tiy bac - dong nam 1a cac dut gdy Ion, dong vai trd chinh trong viéc hinh
thanh cac déi ca nat, dap va, bién ddi cd khoang hoa sulfur chira vang.

Hé thdng dut gay phuong dong bac - ty nam hinh thanh mudn hon, ¢6 quy mé nhé hon, ching gan
nhu khong ¢ ¥ nghia tao quang ma chi lam phic tap hod cac thanh tao co trugce, lam dich chuyén va
phan nao phé v& binh dd cu tric vén duoc tao nén bai cac giai doan trude do.

- Khe ni#t: Dién tich c6 mat do khe nirt cao tap trung chu yéu theo dut giy ria d6i va hé théng dut gay
nodi déi co phuong tdy bic - dong nam thuan loi cho tap trung quiang hoa nhiét dich vang trong ving
nghién cuu.

- Uén nép: Theo phan tich cau tric cia cac nha dia chat cho thiy viing nghién ctru la canh phia nam
ctia nép 16i 16n Ban Chiéng - Kim Son. Nép 16i c6 dang hinh elip 16n véi phuong truc chinh tay bic-dong
nam. Céc canh dwoc cau thanh bai cac thanh tao bién chét cua hé tang Bu Khang vai phan nhan bi cac
khéi granitoid xuyén cat. O phan phia nam, hoat dong udn nép thuong chi xay ra manh trong mot dia tang
nhat dinh, thudng tao nén cac nép udn trong tang c6 duong truc udn lugn theo phuwong chii dao 12 tay bic
- dong nam vo6i hai cdnh khdng cén xang.

4.5. Yéu t6 bién chit trao déi

Két qua nghién ctru cho thay céc yéu tb bién chat trao ddi nhiét dich lién quan vai qua trinh tao quang
vang goém co:

- Prophylit hoa: Phét trién trong d4 phun trao trung tinh andesit va tuf andesit, dac biét la & nhimng noi
d4 bi nén ép, dap v&, nat né cd cac mach thach anh nhiét dich xuyén cit, da bi bién déi gan nhu hoan toan
bai t& hop cong sinh khoang vat: calcit + albit + chlorit + sericit + thach anh + pyrit dic trung cho kiéu
prophylit calcit - albit - chlorit & nhiét do trung binh va thap. Qua trinh prophylit hoa da tao ra hai déi da
phun trao andesit va tuf andesit bién doi chira khoang hoa sulfur - vang rong 30 - 150m, dai 1000 - 1150m
& khu vyc ban Tang - xa Cim Muon.

- Beresit hoa: Phat trién trong cac da phun trao axid ryolit, daxit va tuf ctia chung, dic biét 1a & nhiing
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noi da bi nén ép, dap v&, nit né c6 cac mach thach anh nhiét dich xuyén ct, tao thanh cac dai bersit hoa
gan b6 chat ché vai cac d6i khoang hoa sulfur chira vang, cac than quang vang ¢ khu vac Hudi May, Ban
Tang. T6 hop khoéang vat dic trung: thach anh + sericit + chlorit + ankerit + sulfur.

- Thach anh héa: Phat trién manh mé trén cac da phun trao ryolit va tuf ryolit & d5i khoang hoé thudc
khu vuc Hudi May, Na Quya. Hién tuong thach anh hoa di cung véi sericit hoa tao nén cac doi da phun
trao felsic bién d6i sang mau co6 thanh phan chinh 14 cac hat thach anh tai két tinh c6 kich thudc rat nho
(<0,04mm), khéng mau, tha hinh bién tinh, ven ria méo mé, va xen khong déu cung thach anh c6 cac vi
vay sericit, rai ric ¢ cac vi hat quang. Cac khoang vét trén xen k& khong déu nhau, lién két chit ché véi
nhau sép Xép dinh hudng theo mdt phuong. Hién tugng thach anh hoa con 1a qua trinh tao nén cac 6, dam,
vi mach, mang mach thach anh ngh¢o sulfur chita vang xuyén cét trong cac da bién ddi trén.

- Sericit hod: Quan sat duoc ¢ tat ca cac doi khoang hoé trong khu vuc. Theo két qua phan tich lat
moéng thach hoc, & cac déi khoang hoa thudc khu vuc ban Tang, cadc da phun trao andesit va tuf andesit c6
thanh phan thuy tinh trung tinh bi bién ddi sericit hoa tao ra cac khoang vat sericit dudi dang vi vay tha
hinh, lién két chat ché vai dinh huéng theo mot phuong. O khu vyc Na Quya, hién tugng sericit hoa phét
trién manh mé& hon ¢ cac da phun triao ryolit va tuf ciia chling, tao ra hai d6i d4 bién d6i sang mau c6
khoang hoa sulfur chira vang dai 2200 - 3800m, rong 50 - 280m.

- Chlorit hoa: Quan sat duoc ¢ cac da phun trao trung tinh andesit va tuf ciia chling nam trong cac déi
khoang hoé & khu Hudi Co - ban San va ban Tang. Cac da phun trao nay cé thanh phan thuy tinh bi bién
ddi chlorit hod tao ra cac vi vay chlorit. Cac vi vay chlorit lién két chit ché vai cac vi vay sericit va sap
xép theo mot phuong. So Véi cac da phun trao trung tinh trén thi & cic da phun trao ryolit va tuf ryolit
hién tugng chlorit hod it phé bién hon va thuong di kém véi sericit hoa va thach anh hoa.

Ngoai céc hién tugng bién @i nhiét dich néu trén, con quan sat thiy hién twong calcit hoa, epidot hod.

5. Két luan

Két qua nghién ciru da xac dinh duoc 4 yéu té dia chat khng ché quiang hoé vang géc trong ving tay
nam cu tric Bu Khang nhu sau:

- Yéu t6 magma: Pi xac dinh mdi quan hé ngu0n gbe gitra cac than quang vang véi cac thanh tao
granitoid phirc hé S6ng Ma qua cac mdi quan hé: gan giii vé mat khdng gian phan bé; cac thanh tao
granitoid phtc hé Song M4 co dic diém dia hoa gan giii v6i granit chira vang.

- Yéu t6 cdu tric kién tgo: Da lam rd vi tri viing nghién ctru trong binh d6 cau tric khu vuc; céc to hop
thach kién tao; vai trd cua cac yéu té cau tric-kién tao déi vai qua trinh tao khoang héa vang trong ving.
Cau trdc vang nghién ctu c6 phuong chung la tay bac - dong nam; hé thong dut gay, khe nut phuong tay
bic - 'dong nam déng vai tro khdng ché quang hoa, hé thdng khe nut phuong dong béc - thy nam gay dich
chuyén, phic tap hod than quang.

- Yéu té bién chat trao doi: Két qua nghién ciru cho thiy céc thanh tao trong viing da chiu sy tac dong
cta qua trinh bién chat trao ddi nhiét dich lién quan véi qua trinh tao quang vang (gom prophylit
hoa, thach anh hoa, sericit hoa, chlorit hda, epidot hda, berezit hoa).

- Yéu t6 thach hoc dia tang: Cac da phun trao c6 thanh phan tir axid dén trung tinh nhu ryolit, ryodacit,
dacit, andesit va tuf caa ching thudc hé tang Pong Trau cé vai trd quan trong trong sy hinh thanh va
khdng ché quing héa vang trong ving.

Trong qué trinh diéu tra, tim kiém thiam do quing vang trong viing nghién ciru can cha y cac doi da
dap v&, ca nat va bién doi propylit hoa, thach anh hoé, sericit hod, chlorit hoa, calcit hoa, epidot hoa doc
theo cac dirt giy c6 phuong tdy bac - dong nam cat qua cac dé ryolit, ryolit xen bot két, cat bot két tuf
ryolit, ryodacit, tuf ryodacit xen cét két thach anh hat nho, andesit va tuf andesit...thudc tap 2 cua hé tang
Ddng Trau (Tza dr).
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ABSTRACT

The geological factors controlling the primary gold ore in the
southwestern of Bu Khang structure area

Dong Van Giap
INTERGEO Division

The study area is located in the southwest margin of Bu Khang structure, it is a small part of the Ca river
structural zone, folded system of west Viet Nam. This area has complex geological structure and rich gold
mineral indication.The results of the previous researches have discovered 8 gold bearing sulfide
mineralization zones and delineated 10 ore bodies. However, the level of researches on characteristics of
gold mineralization is limited, especially the geological factors controlling the gold ore. To elucidate the
geological factors controlling the ore, the studied methods such as field survey, sample analysis, data
process and synthesis. The research results showed that the primary gold ore in the study area is controlled
by the geological factors such as magma factor, structural - tectonic factor, lithostratigraphy factor and
metasomatism factor.

Keywords: geological structure; gold ore; the factors controlling the priamry gold ore in Bu Khang area
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E‘RSEB- ; ~ HOINGHI TOAN QUOC KHOA HOC TRAI DAT
PARHSCENCESAD /A TAI NGUYEN VO PHAT TRIEN BEN VNG (ERSD 2018)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Pic diém cau tric va tiém nang tai nguyén than
dai than Hon Gai - Cam Pha, Quang Ninh
Nguyén Hoang Huan'2, Nguyén Tién Diing? Tran Vin Mién?

Tap doan Cong nghiép Than - Khoang san Viét Nam
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TOM TAT

Dai than HOn Gai - Cam Pha 1a mot phan cia Bé than Quang Ninh da dwoc nghién ciru, diéu tra déanh gia,
tham do va khai thac trai qua gan 200 nam (1840+2018). Tuy nhién, viéc nghién ciru lam séng to vé dic
diém kién tao; dac biét 1a cac hé théng dut gay Ién (BB; Bic Huy; AA.. .) cling nhu cong tac thong ké
danh gia diéu kién trir lugng tai nguyén, dac biét phan dudi mirc - 350m van con nhiéu ton tai, han ché,
cha yéu mang tinh du doan, bang viéc két hop cac phuong phap nghién ctu hién dai va truyén théng nhu
phuong phap khao sat nghién ctu thuc dia, tong hop, xu ly tai liéu, phuong phap tiém can hé théng,
phuong phap mé hinh hod phuong phdp dénh gia va dy bao tai nguyén... tap thé tac gia s¢ danh gia va
dura ra mot $6 quan dlem méi, ciing nhu dua ra cac nhan dinh méi gop phan lam sang to chu trac dia chat
cling nhu danh gia trién vong trir lugng tai nguyén cho toan dai than Hon Gai - Cam Pha néi riéng ciing
nhu bé than Pdng Béc ndi chung.

Tir khoa: Dai than; Hon Gai; Cam Pha; cau tric; trir lugng; tai nguyén

1. Pit van dé

Véi lich sir nghién ctru thim do va khai thac gan 200 nam, két qua dat dwoc 1a mot khéi luong rét I6n
cac cong trinh nghién ciu vé dai than Hon Gai - Cam Pha, dén nay da c6 khoang 260 bao cao két qua
nghién cau, tim kiém, thim do & khu vuc nay dugc thanh 1ap. Hién tai, khu vuc nghién cau 1a mot cong
truong khai théac khong 16 véi san lwong khoang 30 triéu tin than/ndm, hang triéu khbi dat da duoc bdc
xuc, hang tram ngan mét 160 dugc dao cung hang tram ngan mét khoan duogc dAu tu tham do, dem lai mot
ngudn thong tin vo ciing dd 6. Trén co s6 tdng hop, xir Iy két qua diéu tra danh gia, thim do va khai thac,
bai bao dua ra mot s6 nhan dinh méi vé mot s6 dic diém kién tao kién tao va danh gia vé tiém ning tai
nguyén than; tir d6 gitip cac nha quy hoach, quan 1y dinh hudéng cong tac tham do, khai thac dat hiéu qua
hon.

Vi lich str nghién ciru tham do va khai thac gan 200 nam, két qua dat dwoc 1a mot khéi luong rét I16n
cac cong trinh nghién ciu vé dai than Hon Gai - Cam Pha, dén nay da c6 khoang 260 bao céo két qua
nghién cau, tim kiém, thim do & khu vuc nay dugc thanh 1ap. Hién tai, khu vuc nghién cau 1a mot cong
truong khai théac khong 16 véi san lwong khoang 30 triéu tin than/ndm, hang triéu khbi dat da duoc bdc
xuc, hang trim ngan mét 10 duoc dao cing hang trim ngan mét khoan dugc dau tu thim do, dem lai mot
nguon thong tin vo cling do 6. Trén co s tong hop, xir Iy két qua diéu tra danh gia, thim do va khai thac,
bai bao dwa ra mot s6 nhan dinh mai v& mot s6 dac diém kién tao kién tao va danh gia vé tiém ning tai
nguyén than; tir d6 gitip cac nha quy hoach, quan 1y dinh huéng cong tac tham do, khai thac dat hiéu qua
hon.

2. Khai quéat vé diic diém cAu tric dia chit va tiém niing trir lwong tai nguyén dai than Hon Gai -
Cam Pha

Déi than HOn Gai - Cam Pha nam & Pong Béc Viét Nam. Phia bac men theo quéc 16 18B; phia tay
giap Vinh Cudc Bé; phia nam glap glap vinh Ha Long, Vinh Bai Tt Long, phia dong g1ap ludng Cira
Ong, song Voi Lén.Tham gia vao C4u tao dia chat vang chua than Hon Gai - Cam Pha c6 cac thanh tao
tram tich va bién chat c6 tudi tir Paleozoi (Hé tang Tan Mal He¢ tang Bic Son; Hé tang Bai Chay);
Mesozoi (Hé ting Hon Gai) dén Kainozoi (H¢ Neogen). Vé cau tao kién tric khu vuc nghién cru Hon
Gai - Cam Pha nhin chung c6 kién tao udn nep va dat gay phuc tap, vdi Udn nép 16n nhat khu vuc nghién
ctru 12 Nép 16m bac 1, thuoc mot phan ciia nép 16m dai nhét bé than Quang Ninh (Nép 16m Pha Lai - Mao

*Tac gia lién h¢
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Khé - Ké Bao) véi chiéu dai 30km theo phuong gan vi tuyén, ngoai ra con cé cac nép udn bac 11 c6 ngudn
gbc sinh thanh lién quan dén cac giai doan sém cua su hinh thanh nép udn bac I, cu thé véi céc nép ubn
I6n nhat 1a: Nép 16m Khe Tam - Méng Duong, nép 16m Cubc Bé, nép 16m Nam F.A). Vé dut gdy, hé
thong ¢ nhat va thé hién rd nhét 1a hé thong cac dut gy sdu co phuong gan vi tuyén, trong d6 c6 ca dit
gay sau Bac va loat dit gay kéo theo (B-B’; Bic Huy; A-A, Pong Chua.,...), hé thong dat gay ¢ quy md

nho hon 1a hé théng dirt gay co phuong gin kinh tuyén( Séng Man; F.L Khe Cham; Cira Ong...) (Nguyén
Vin Sao, 2012).

Hinh 1. Vj tri khu viec nghién cizu trén anh vé tinh

2.1. Khai quéat vé ddc diém ciu triic dia chat
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Hinh 2. Ban do kién tao khu vic Hon Gai - Cam Pha (Nguyén Vin Sao, 2012)

+ 1

Trong mot s6 bao céo thim do va tai liéu nghién ctru trude nhu bao céo két qua nghién ctu dia chat,
céc diéu kién tich ty tram tich va dong danh cac via than cua tac gia V.M. Tréremnuc, khi dé cap dén dai
than Hon Gai - Cam Pha, cAc téc gia thuong lay ranh gisi o phia Bic 1a dut gy Dong Chuia (Tréremnuc
va nnk, 1964). Song tir tai liéu tong hop trong cong trinh Tim Kiém sau dudi mirc -300m vang Hon Gai -
Cam Pha c4c tac gia déu nhan dinh tram tich ¢ giira dat gdy Pong Chua va hé thong dit giy a vi tuyén
Béc Huy va BB khong ton tai cac via than (Nguy&n Huy Hinh, 1985).Vi vy, trong bai béo nay céac tac
gia lay ranh gigi phia Béc 1a dut gdy BB va dit gy Béc Huy. Hai dirt gdy nay, trudc day chua co cac tai
liéu nghién ctru xac dinh cu thé, chu yéu cin cr vao phan tich dia mao, anh may bay va dwa vao du doan
do su bién mét cua cac via than vé phia Béc; tuy nhién trong qua trinh khai thac xuéng sau & muc - 350m
ciia mo than Khe Cham 11 (T4p doan Than - Khoang san Viét Nam) - da quan sat trén hé thdng thanh 1o
c6 hién tuong nén ép manh, dat da dap vo va lugng nudc chay vao mo ting dot bién (Hinh 3), didu d6
gilp mot phan nao minh chimng cho sy ton tai cua hé thong dut gdy ndy va nhan dinh day 1a mot dut gay
thuan cim dbc 60-70° vé phia Nam, chiéu rong déi phéa huy cua dut gdy Bac Huy trong khoang tir 50-
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100m; bién d6 dich chuyén khoang 800-1300m (Mai An,Trosenco, 1985). vé dudng phuwong cua CAc via
than tai khu Pong Bac Nga Hai cac via phia trén gom cac via (6;7) c6 duong phuong cua via theo hudng
Tay Bic - Pong Nam, nhung khi khai thac dén céc via phia dudi (5;4;3) thi dudng phuong cia via lai
theo phuong Dong - Tay, diéu d6 chi ¢ thé giai thich do sy anh hudng cua dit giy BB gay ra su thay
ddi nay, d6 1a co s& minh ching vé su ton tai cua dat giy BB.

Trong cac bao céo nghién ciru trude day, déu cho rang dut gdy Bac Huy va BB cho rang dut giy Bac
Huy 1a mot phan nhanh cua dat gdy BB (Mai An, Trosenco, 1985); tuy nhién, tir tai liéu khai thac cho thay
vé duong phuong ciia hai dirt gy 1a kha tuong déng, cac dic diém biéu hién kha gidng nhau, nén ching
toi dua ra nhan dinh, thuc ra hai dut gay nay khong ¢6 sy phan nhanh ma ton tai lién tuc chi la mot.

Hinh 3. Thanh 16 Khe Cham 111 bj nén ép ddp vé do dnh hurong ciia dit gy Bdc Huy

Phia Tay cua dai than Hon Gai - Cam Pha 1a dut gdy Song Man, dut gy nay dugc cac nha nghién ctu
truée day phan dinh dua vao céc tai liéu phan tich anh méay bay va cac sé liéu quan sat thuc dia (diém
quan sat DL.45, 46, 47 trén bo trai Sdng Man). Céc vét 16 dé Silic thudc hé tang Bai chay tai miii Bai
Chay dich chuyén vé phia bic so vai cac vét 16 cua hé ting nay tai miii Hon Gai (trong ving Bén Pha)
dugc ghi nhan mot cach rd rang. Xét cac vét xudc trén mat guong truot, dut giy ndy c6 dic diém cua dit
gdy thuan ngang. Phan phia Pong cua khu vuc nghién ciru dugc giéi han bai dut gy Cira Ong, dut gy
ndy mang tinh gia thiét trén ban do, nam tring véi eo bién ciing tén, cit roi dao chira than Ké Bao voi dai Hon
Gai - Cam Pha (Mai An, Trosenco, 1985).

Puoc gigi han bai bon dut gdy 16n néu trén, song dai than Hon Gai - Cam Pha lai duoc chia cit boi dut
gdy A-A, day 1a dat gy 16n c6 quan hé mat thiét ¢di voi qua trinh thanh tao than, ciing nhu dinh hinh
kién tao cua ca dai than, dut gy A-A dugc V.M. Tréremnuc x4c 1ap lan dau vao nim 1964; sau d6 mot
s6 cong trinh cua tc gia Mai An 1985 va Vii Vin Xoan ndm 1987 ¢6 khai quat so b Dut gdy A-A 1a mot
dut gy cd, tai hoat dong trong thoi ky thanh tao than va két thiic vao sau Reti. Qua trinh hinh thanh cua
né giir vai trd khéng ché cac tram tich chira than dai Hon Gai - Cam Pha. But gdy A-A lién quan tryc tiép
v6i mot cau trac udn nép phirc tap, tuy tai liéu trén mat khéng phat hién dwoc dau hiéu rd rang nao (didu
nay c6 thé giai thich voi gia thuyét dut gay A-A két thic qué trinh thanh tao trudc Jura va bi cac thanh tao
luc dia nay pha Ién (Mai An, Trosenco, 1985).

Vé huéng phét trién cia dut gdy A-A, ciing con nhiéu y kién khéc nhau, theo céc nghién ciru trudc,
khu vuc gidp ranh giira Hon Gai - Cam Pha (khu Bic Bang Danh), dut gdy A-A van giir phuong 4 vi
tuyén nhung d6i pha hity giam di, mot s6 bao cao thim do ¢ khu vuc nay, cac tac gia da dat tén 1a dat gy
F.K-K (cim Nam vai goc dbc 70°+75% va xem F. K-K la phan kéo dai cua dut giy F.AA vé phia Tay
(Pao Nhu Chuc va nnk, 2004). Tuy nhién, két qua nghién ciru da duoc tap thé tac gia cong bo tai Hoi
nghi khoa hoc Qudc té “Cdc khoa hoc trdai ddt va phat 1 trién bén virng ngUOI’l tai nguyén Dia chdt” nam
2015 tac gia nhan dinh dat gay A-A khong phai cim vé Nam ma cim vé Bic (Nguyén Hoang Huan va
nnk, 2015). Tir nhan dinh do, két hop vai nghién ciru dic diém cua dut gdy thuan Ha Tu, c6 déi pha hay
rong va Cam vé Tay - Bac déu Ia ranh gi6i phan chia khu vyc chira than thanh 2 khéi véi dac diém tuong
ddng vé sb luong via, ciu tao via va chiéu day cac via than (Mai An,Trosenco, 1985). Tt cac dan liéu trén
c6 thé nhan dinh dut gdy thuan Ha Tu thuc chit 13 sy phat trién tiép theo cua dut gdy A- A vé phia Tay,
hay néi cach khac dut gay A-A ¢ khu Bic Bang Danh khong con giit phuong 4 vi tuyén, ma chuyén
hudéng vé phia Tay Nam va két thic khi gap dut gdy Nam.

2.2. Pdnh gid trién vong tai nguyén ddi than Hon Gai - Cam Phd

Theo Bao cao “Thanh 1ap Ban d6 cdu tric Dia chat day tram tich chira than, phan Dong bé than Dong
bic” cuia tc gia Nguyén Vin Giap nam 1986 (Hinh 4), tram tich chira than cua dai Hon Gai - Cam Pha
c6 thé dat dén do sau -2800m (Nguyén Vian Giap, 1986). Trén co s tong hop cac két qua tham do va tai
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ligu thu thap tir cc 16 khoan sau (dén muc -600m; -800m; -1000m...), budc dau dua ra dy béo vé quy luat
bién déi cac thong s6 (S6 lugng via; mat do chira than; dic diém phan bé céc via than...) via than theo
cac khdi dia chat, khoanh dinh cac khu vuc, cac mic cao ¢ trién vong lam co so quy hoach dau tu thdm
do va khai théc tiép. Dé giai quyét nhiém vu nay, tac gia dya trén co s so sanh su twong dong vé sd
lwong, hinh thai via, mat do chira than. Két qua bude dau cho phép chia dai than Hon Gai - Cam Pha
thanh 5 khéi (hinh 5).
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Hinh 4. Ban Do day tram tich ddi than Hon Gai - Cam Pha (Nguyén Van Gidp, 1986)
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Hinh 5. Ban Pé Phan Khdi ddi than Hon Gai - Cam Phd

D¢ danh gié trién vong tai nguyén than cua céc khéi, ddi voi tai nguyén dugc xdc dinh (trit lugng va
tai nguyén du tinh) dung phuong phap binh dd dang tru chiéu bang d6i véi phuong phéap secang va binh
dd dang try chiéu duing ddi voi phuong phap cosecang, trén do phan chia thanh cac khéi tinh trir luong/tai
nguyén cho ting via. D4i véi tai nguyén du bao st dung mot s6 phuong phéap du béao sinh khoang dinh
lugng (phuong phap tinh thang hoic dy béo theo hé sé chua than (mirc do chira than), thuc té 12 st dung
thdng so do chira than x4c dinh theo tai liéu cac 15 khoan tim kiém dudi sau da tién hanh trén timng khu
mé, dbi sanh véi tai liéu d6 chira than phan trén mic -300m dugc xac dinh theo tai liéu tham do, khai thac
& tirng khu mo tir 16 via dén mic -300m. Diac diém chi tiét cua cac khéi, nhu sau:

2.2.1. Khdi Binh Minh - H& Lam - Nam Sudi Lai:

C6 dién tich khoan 45 km?, dugc gisi han & phia Béc 1a dut giy K; phia Tay la dut gdy Séng Man;
phia Nam 14 dut gdy L va vé phia Pong 1a dut giy A-A (Ha Tu). Trong khéi ton tai 25 + 30 via than.
Trong d6 c6 7+8 via c6 trién vong chiéu day Ion, chat lugng than tét, khoang cach dia tang giira cac via
than 1a kha I6n 50m-100m, via nam khé thoai va nghiéng. Cac cong trinh tham do khong ché dudi sau
dién hinh cua khdi tong hop o bang 1.

2.2.2. Khéi Binh Minh - Ha Lam - Nam Sudi Lai:

C6 dién tich khoang 62Km?, duoc gisi han ¢ phia Bac 1a dut giy B-B; phia Tay la dat gdy Séng Man;
phia Nam la dat giy K kéo dai dén dit gdy A-A; vé phia Dong 1a dut gdy F.5.Trong khéi ton tai 25 + 27
via than, Céc via than c6 chiéu day mong, chi ¢ 4+5 via c6 gia tri cong nghiép, nhiéu chd déc dung, chit
lwong than kém, nhiéu sét than va than ban. Cac cong trinh thim do khéng ché duéi sau dién hinh cua
khéi téng hop & bang 2.
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Bang 1. Cdc cong trinh tham do khong ché duwdi sau dién hinh cua khoi

Cot Muc cao
. Chiéu cao -150 -300 -450 -600 -750
Tén LK A L 1x
sau | daylo | cp | sL | cD | SL| CD |SL| CcD | SL | cD | SL
khoan | than | via | than | via | than | via | than | via | than | via
GK83 715 -647 2,19 2 5,39 2 6,93 2 13,49 3 11,60 1
TBM131 766 -649 8,88 3 19,65 2 15,77 2 7,18 2 4,53 1
TBM102 689 -652 12,98 2 10,01 1 4,64 1 6,75 3 1,15 1
TBM100 693 -682 0,00 0 0,82 1 6,87 2 15,31 1 7,20 2
TK16 700 -700 16,91 3 11,87 1 24,96 1 7,27 3 1,08 2
1781 923.1 | -839 23,39 2 10,21 2 14,83 1 1,20 1 0,00 0
TK15 950 -883 11,38 1 17,10 2 24,63 1 4,85 2 5,07 2
SL02 998 | -943 5,44 1 3,04 1 5,26 1 9,54 1 5,87 2
1761 1127.3 | -1102 8,95 2 5,23 1 0,00 0 16,32 1 2,54 2
Bang 2. Cdc cong trinh tham do xuong sdu dién hinh cia khoi
Cét Mtic cao
Tén |Chiéu| cao_ -150 -300 -450 -600 -750 -1000
LK | sau |daylo meR~TS [T cp |[SL| cD | SL | cD [ CD | SL | cD [sL
khoan | than | via | than | via | than | via | than |S5V2| than | via | than | via
HR76 940| -707 | 0,00 0 3,66 2 0,00 0 5,82 1 0,00 0
NH245| 743| -715 | 466 | 2 | 328 | 1 |58 | 1 | 059 | 1 598 | 1
HR161 | 1020| -715 | 6,13 1 4,22 2 8,04 1 0,69 1 0,00 0
GK179| 860 -719 | 026 | 1 | 045 | 1 [ 382 | 1 |000| 0 | 000 | O
GK148| 863| -748 | 0,23 1 2,73 2 0,00 0 8,63 2 4,93 1
HR162| 989| -761 | 047 | 1 [ 000 | 0 | 291 | 2 | 000 | O | 1446 | 2
HR98 792| -796 | 1,97 1 6,56 2 0,98 1 1,06 1 12,21 2 1,99 1
HR108| 920| -803 | 2,98 4 0,29 1 | 10,09 2 29,95 1 3,60 1
GK200 8?0 -820 | 0,51 1 0,00 0 | 11,35 3 7,19 2 0,00 0
2.2.3.  Khoi Nga Hai - Khe Tam - Khe Cham:

C6 dién tich khoang 42Km2. Khéi duoc gidi han phia tay 1a 1a dat gay F.5. Gigi han phia Pong la dut
gdy F.L. Gidi han phia Bic 1a Bt Gy Béc Huy, gidi han phia Nam la dat gdy F.A. Tap trung nhiéu via
than c6 gia tri cong nghiép 40+45 via; cac via ton tai kha lién tyc trén toan khéi, khoang cach dia tang
giita cac via than kha on dinh trong khoan 30-60m, chiéu day via va khoang céch giira ching giam dan tur
Nam dén Bac. Cac cong trinh thim do khdng ché dudi sau dién hinh caa khéi tong hop & bang 3.

Bang 3. Cdc cong trinh tham do xudng sdu dién hinh cia khoi

cét Mrc cao
Tén LK ChAiéu cao -150 -300 -450 -600 -750 -1000
sau | day [ cp [ s cD SL | cD | SL |cD|sL|cD| SL|cCD ]| SL
LK than via than via than via than via | than via | than via
TK7 | 1200(-1029| 4,97 | 2 1248 | 4 | 928 | 4 |98 | 4 |748| 2 2,44 3
TK6 | 1200|-1047| 6,93 | 3 | 1275 | 4 |779| 4 |389| 3 0 0
16 | 1161|-1061| 474 | 3 4,67 3 |50 | 2 |703| 4 |172]| 2
TK10 | 1200|-1061| 4,01 | 2 7,13 3 |095| 1 |o57| 1 0 0 0
TK9 | 1200|-1066| 1,97 | 2 36 1 |19 | 1 |03 | 1 |063| 1 |1393 6
TK8 | 1200|-1068| 4,1 2 3,67 2 | 416 | 3 [315| 2 |139]| 1 5,62 6
NVTD7| 1200|-1091| 10,15 | 2 8,72 2 | 815 | 2 |722| 2 |814| 6
2525 | 1200(-1092|12,21| 3 3,07 1 |53 | 1 |1237| 5 | 1,79 | 2 3,25 3
2575 | 1200(-1093| 854 | 1 | 2342 | 3 | 272 | 2 |49 | 3 |147| 2 0,64 1
TK4 | 1200(-1095| 9,4 2 8,12 4 |827| 3 |59 | 3 |19 2 2,44 3
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2.2.4.  Khoi Méng Dwong - Bac Coc Sau:

C6 di¢n tich khoang 25Km?, khdi duoc gisi han phia tay 1a dut gay F.L. Gidi han phia Bac 1a dut gay
Bac Huy, gidi han phia Nam la dut gy F.A, vé phia Déng l1a Cua Ong. Mang nhiéu tinh tuong ddng nhu
khdi Nga Hai - Khe Tam - Khe Cham nhung c6 s0 lugng via it hon va mue d6 bién d6i chiéu day cac via
I6n hon. Céc cong trinh tham do khdng ché dudi sau dién hinh cua khdi tong hop ¢ bang 4.

Bdng 4. Cdc cong trinh tham do xuong sdu dién hinh cia khoi

Cét Mric cao
Tén LK ChAiéU cao -150 -300 -450 -600 -750 -1000
sau |daylof cpD [sL| cD [ SL [ cD [sSL| cD [ SL [ cD [ SL [ €D | sL
khoan | than | via | than | via | than | via | than | via | than | via | than | via
MD274 840| -793 | 5,74 41 3,30 41 0,00 1 2,96 4| 1,54 3
MD233 850 -798 | 5,67 2| 3,05 1| 11,44 3 6,79 5| 1,50 3 2,35 1
BS86 815| -799 | 7,63 3| 9,47 3| 6,61 4| 3,95 2| 3,94 3| 0,75 1
MD253 924| -823 [10,99 3| 4,63 2| 5,58 4 1] 2,51 3| 2,25 1
BCS1235| 1029| -926 | 6,21 3| 8,04 3| 3,34 6| 4,15 3| 0,68 1{ 0,97 1
TK5 12000|-1075 |10,89 4| 5,16 2| 5,06 6 2,81 2| 3,48 4| 3,26 1
4K 1200(-1116| 1,18 1| 8,42 3| 1,85 2 1,32 1| 2,20 1
TK1 1150(-1126 | 9,11 2| 4,89 2| 4,72 3 0,83 2| 3,17 3
TK3 1200(-1183| 7,82 3| 8,18 3| 451 3 3,38 4] 3,01 3

2.2.5.  Khoi Nam F.AA:

Bao gdm toan bo khu vyc nam phia Nam cua dut giy F.AA. Pic trung ndi bat ¢ dy cac via than co
chiéu day 16n c6 thé ndi 1a nhiing tap via, bao gom nhiéu via nho, ton tai khong lién tuc trong toan khdi
va ¢6 xu huéng nho dan vé phia Tay. Cac cong trinh tham do khdng ché dudi sau dién hinh cua khéi tong
hop o bang 5.

Bang 5. Cdc cong trinh tham do xuong sdu dién hinh cia khoi

cét Mirc cao
o LK Cshalsu d‘;yﬁ%o -150 -300 -450 -600
| via | tan | SV | e | via | than | SV
1092 650 -591 742 | 1 | 1200 | 2 360 | 1 | 0,00 0
10808 | 9538 | -613 | 3089 | 14 | 319 1 279 | 1 | 573 5

Tir nhitng két qua tong hop phan tich ¢ trén cho ching ta dua ra mot s6 nhan dinh, rd rang c¢6 sy phan
bd khong dong déu cua sé lugng, mat do chua than va trir lugng cua cac via than thugc cac khdi khac
nhau va trong mot khdi thi tai nhitng mirc cao khac nhau céc théng s trén ciing bién ddi rat nhanh. Tir
biéu db so sanh trit lwong tai cac khdi cho thiy:

- Trix lwong thuoc khdi Binh Minh - Ha Lam - Nam Sudi Lai c6 trir luong tai nguyén 16n nhat khoang
2 ty tan, tap trung chu yéu tir mac -300m + -600m chiém 65% trir lugng toan khoi, xubng dudi sau trir
lwong giam dan va két thic khi xudng dugi muc -750m.

- Trit lvong thuoc Nga Hai - Khe Tam - Khe Cham ¢ trit lugng nhiéu tht 2 véi 1.65 ty tan, tap trung
nhiéu nhat tir trén mat xudng mac -150m, sau d6 6n dinh xuéng dén mirc -600m va c6 xu huéng cang
xudng sau thi giam dan.

- Hai khéi Bic Sudi Lai - Ha Rang va Mong Duong — Bic Coc Sau c6 trit lugng kha twong dong nhau,
gan 500 triéu tan, ca hai khdi nay trir lwong tap trung chu yéu tir mic -450m + -700m, cing véi khdi Nga
Hai - Khe Tam - Khe Cham thi khdi Bic Subi Lai - Ha Rang la mot trong hai khéi trir lugng con ton tai
kha nhiéu xudng dén -1000m.

- Khéi Nam FA c6 trir lugng nho nhat, tap chung chinh tir trén mat xudng dén -150m, va xudng dén -
450m la khdng con ton tai.

Theo tai liéu “Thanh 1ap Ban db cdu triic Dia chat day trdm tich chira than, phan Dong bé than Déng
bic”, trdm tich chira than cua Khu vic Hon Gai - Cam Pha thi ¢6 thé dat dén do sau -2800m(Nguyén
Vin Giap,1986). Tuy nhién tir cac két qua téng hop danh gia nghién ciru nhu da trinh bay & trén, chiing
t6i nhan dinh, tiém ning than cua khu virc Hon Gai - Cam Pha chi ton tai chu yéu dén mac -1000m, duéi
muc nay gan nhu khong con.
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Bang 6. Tong hop trir lwpng tai nguyén dai than Hon Gai - Cam Pha (Nguyén Vin Sao, 2012)

ek Trir lwong, tai nguyén than
Khai kién tao -
-150 -300 -450 -600 -750 -1000 Téng
Binh Minh -
HaLam-Nam | 164459 313 369 748 796 590 374 223 969 2 040 968
Sudi Lai
Bac Suoi Lai -
Ha Ring 34194 22 675 124 422 156 013 129808 | 72007 539 117
Nga Hai - Khe
Tam - Khe 384 005 325 341 326 863 337 840 150 077 | 150 394 1674521
Cham
Méng Duong - 85 269 69 418 131 142 79671 67 016 5153 437 668
Bac Coc Sau
Nam l?:t 9y | ggoga 73186 33271 30633 104 741
Téng cong 756 211 803 989 1364495 | 1194530 570870 | 227554 4917 648

3. Kétluan

Viéc nghién ctru 1am sang to cac dac diém vé kién tao, danh gia tai nguyén than dai than Hon Gai -
Cam Pha c6 ¥ nghia rat quan trong, 1am co s dinh hudng cong tac tham do va khai thac dudi sau (dudi
muc - 300m), nhim dam bao an toan, hiéu qua dau tu phat trién moé. Trén co so tong hop, xir ly tai liéu
méi nhat trong thoi gian gan day, bai bao dua ra mot s két luan sau:

- Sy ton tai cua hé thong cac kién tao dut giy theo phuong 4 vi tuyén (Put gdy AA; BB; Bic Huy...)
trong dai than 1a c6 co sé. - Dut gy F.AA khdng chay theo phwong 4 vi tuyén nhu cac nhan dinh trudc
day, ma c6 kha niang khi dén khu virc Hon Gai s& chuyén huéng va nhap véi dat gdy thuan Ha Tu va chay
vé phia Ty Nam toi dut gy Nam.

- Két qua xac dinh khu vuc Hon Gai - Cam Pha c6 khoang 4,8 ty tan than, cho thay tiém ning to lon vé
trién vong tai nguyén khu vuc nay, con sb nay ting rat nhiéu so véi cac du bao trudc day (Nguyén Huy
Hinh nam 1982 13 3,9 ty tan; Nguyén Vin Sao nim 2012 1a 2,6 ty tan).

- Ngoai trir khdi Nga Hai - Khe Tam - Khe Cham c6 xu huéng tap trung trit lugng, tai nguyén Ién tir
trén mat dén miarc -150m, con lai cac khdi con lai déu co xu huéng tap trung & mac -300m + -600m,
nhung cac khdi déu c6 dic diém chung 1a xudng sau dudi mic -600m 1a giam dan va dén mic -1000m la
hau nhu céc via than khdng con ton tai,

- Khu vuc Hon Gai - Cam Pha ¢ tiém nang tai nguyén than la rat I6n, tuy nhién chi tap trung & mot s6
khéi va trong cac khéi ciing chi tap trung & mot s mirc cao nhat dinh; vi vay, trong qua trinh thim do
trong cac giai doan tiép theo can tap trung 1am rd diéu kién dia chat va trir luvong tai nguyén trong cac khu
vuc va mic cao duge danh gia cé trién vong, tranh tinh trang dan trai kém hiéu qua, lang phi.
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ABSTRACT

Structural characteristics and potential of coal resource in Hon Gai -
Cam Pha, Quang Ninh

Nguyen Hoang Huan'3, Nguyen Tien Dung? Tran Van Mien?
1Vietnam National Coal - Mineral Industries Group
2 Hanoi University of Mining and Geology;
3 General Department of Geology and Minerals of Vietnam

Hon Gai - Cam Pha coal is a part of Quang Ninh coal basin which has been studied, surveyed and
exploited for nearly 200 years (1840 + 2018). However, the study clarifies the tectonic characteristics; In
particular, the large fault systems (BB, Bac Huy, AA ...) as well as the statistic evaluation of the condition
of the resource reserve, especially below 350m, still exist. Predictably, the combination of modern and
traditional research methods such as field survey, synthesis, document processing, asymptotic approach,
modeling assessment methods and resource forecasting ... collective authors will evaluate and give some
new perspectives, as well as provide new insights that contribute to clarifying geological structures as
well as assessing the storage potential. The resources for the entire Hon Gai - Cam Pha coal belt as well
as the Northeast coal basin in general.

Keywords: Hon Gai; Cam Pha; structural geology; reserves; resources
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E\R;SE_ ; ~ HOINGHI TOAN QUOC KHOA HOC TRAI DAT
PARHSCENCESAD /A TAI NGUYEN VO PHAT TRIEN BEN VNG (ERSD 2018)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Phat hién mai vé tuoi cua cac dat gay tré khu vuc trung luu
song Thu Bon: bang chiing vé hoat dong kien tao
trong Pleitoxen muon — Holoxen
Nguy&n Quédc Hung®, Vii Anh Dao, Tran Thanh Hai®, Pang Vin Bat!, Bang Ngoc Sont,

Ng6 Xuan Thanh**
Truong Dai hoc Mo - Dja chat

TOM TAT

Luu vuc dong chinh cua hé théng song Thu Bon chay qua dia phan cac huyén Nam Tra My, Bic Tra My,
Hiép Piic, Nong Son, Duy Xuyén, Dién Ban, Hoi An va db ra bién tai Cira Pai. Song Thu Bdn ¢6 hinh
thai dong chay kha phtc tap, nhiéu doan long séng bi bién dang va déi dong bt thuong. Bén canh do,
doc hé thdng séng nay con xay ra nhiéu tai bién dia chét lién quan téi bién ddi dong chay, sat 16 b, bi tu
long song.... Két qua nghién ciru cua tap thé tac gia da nhan dang dugc hang loat hé théng dut gay ton tai
trong khu vuc nghién ctru, trong d6 c6 nhiéu hé théng dat gay Ion, phat trién kéo dai hang chuc km qua
toan bo vang nghién ciru. Két qua phan tich dic diém dong hoc cho thay ¢ 4 hé thong dit gay trong
viing nghién ciru 1a b phan cua hé thong truot bang phai kiéu Riedel c6 quy mé khu vuc. Két hop véi cac
phan tich vé& tudi ESR cho mun dut gdy trong mot sé dat gay chinh trong viing nghién ctu cho thay
chuyén dong cua cac dut gay trong khu vuc trung luu song Thu Bon dién ra trong thoi ky Pleitocen muon
— Holoxen, trong d6 pha hoat dong gan day nhat xay ra it nhat khoang 10000 nam truéc. Sy dich chuyén
kién tao va hoat dong cua cac dut gay hién dai nay c6 vai trd quan trong trong viéc thay d6i hinh thai cua
song Thu Bén, gay ra cac va cac hién tuong tai bién dia chat phuc tap trong lich st phat trién tan kién tao
va kién tao hién dai khu vuc.

Tir khéa: Quang Nam; Séng Thu Bon; ERS; Min dirt gay;

1. Gigi thiéu

Pdng bang ven bién Quang Nam (Hinh 1) 1a mét vung phét trlen kinh té trong diém cua Mién TRung
va ca nudc. Trong nhirng nam gan day, vung ndy dang phat trién nhanh va chiu anh huéng manh bai
thién tai bao gdbm tham hoa truc tiép hoic gian tiép lién quan dén phong trao dia chat nhu x6i 16 bd s6ng,
bd bién, sut lun va dong dét [6].

Khu vy nghién ciru chi yéu cac dé tram tich, magma xam nhap tuoi Pecmi - Triat tap trung chu yéu &
phan phia Tay, phan phia Dong céc da nay bi sut lun chim xudng sau dang dia hao dia lily va bi cac tram
tich tré hon tudi Neogen, doi noi co thé co 16p phu bazan Neogen-bé¢ T, tram tich Dé Ta Iap day. O
phan trung va ha luu, cac thanh tao trén bi c4c tap trim tich tuéng séng, hd, dam lay va bién tudi Bé Ta
bao phu (Nguyén Vin Trang va nnk., 1997; Tran Van Tri va Vii Khuc, 2009) [4,5]. Nhitng thanh tao dia
chat nay bi cét bai mot loat cac hé thdng dit gy khac nhau va c6 lich st hoat dong phirc tap. Hoat dong
kién hién dai & khu vic xay ra khd manh va 1a nguyén nhan chinh tao nén hién tuong nang ha dia hinh,
thay ddi hudng dong chay cua cc con sdng, tao ra sat 1& dat, lii lut va dong dét trong khu vuc (Tran
Thanh Hai, 2015) [6]. X6i & bd bién doc theo cac khu vic Thu Bon, Cira Dai va ven bién dang dién ra
manh mé& va lién tuc. Bac biét & Ctra Dai, noi c6 su bién dang b bién rat phuc tap, trong d6 khu vuc cira
Dai 1a noi c¢6 dia hinh bién dong rat phuc tap dong thoi 1a noi tap trung dan cu, cac cong trinh dan sinh
I6n. Ciing trong khu vuc nhitng hién tugng x6i 16, bdi ty, sut 1Gn, bién doi dia hinh... phat trién manh mé
trong nhirg nam gan day. Hién twong nang kién tao cuc bo doc theo cac doi dut gay ciing dang dwoc cho
Ia nguyén nhan gay ra hién tuong tac nghén do boi lang va suy thoai dan dan cia song Truong Giang va
hién tugng cudp dong cua dong sdng Thu Bon vai dong song Vu Gia (Tran Thanh Hai, 2015) [6]. Tai
khu vuc Quang Nam nam 1991, mét tran dong dét rung dong véi cuong do 4.1 da dugc ghi lai. Trong
nhimg nim gan day da c6 tran dong dat & Bic Tra My, gay ra boi ho chia cia ho thity dién Séng Tran...
Céc tran dong dat ndy c6 kha niang xay ra doc theo cac dai kién tao va nén duoc nghién ctru nhu 1a mot

*Tac gid lién h¢
Email: ngoxuanthanh@humg.edu.vn
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biéu hién cuia hoat dong kién tao cua cac hé thong dit gay trong khu vuc.

Nham c6 nhitng sé liéu phan tich dinh lwong minh chang cho céc hoat dong kién tao hién dai cua céc
dut gay lién quan dén hé théng song Vu Gia dé bo sung sb liéu cho céc kich ban vé nguy co tai bién dia
chat trong khu vuc, trong nghién ciru nay nhom tac gia da khao sat cac hé thong dirt giy ving trung luu
song Vu Gia va thu thap mau trong cac d6i mun dit giy dé nghién ctru dinh tudi ESR [1,3] trén thach
anh dé xac dinh tudi pha hoat dong kién tao manh cua dut gy gan day nhat.
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Hinh 1. So do vi tri dia ly ving Quang Nam
2. Pic diém ciu tao

Luu vyc dong chinh cua hé thdng séng Thu Bon chay qua dia phan cac huyén Nam Tra Mi, Bac Tra
Mi, Hiép Birc, Nong Son, Duy Xuyén, Dién Ban, Hoi An va d6 ra bién tai Ctra Pai [6]. Song Thu Bdn c6
hinh thai dong chdy kha phic tap, nhiéu doan bi bién dang long song va ddi dong bat thuong. Bén canh
d6, doc hé thdng sdng nay con xay ra nhiéu tai bién chit lién quan t6i dong dat, bién dbi dong chay, sat 16
bd, bdi tu 10ng s6ng. Su thay ddi hinh thai va cc hién twong di hién tuong tai bién néi trén c6 ngudn gdc
phtic tap trong d6 cc hoat dong dia chit noi sinh nhu sy dich chuyén kién tao va hoat dong cua cac dut
gay tré cd vai tro quan trong.

Két qua nghién ctru thuc dia tai vang trung luu séng Vu Gia (Hinh 1) da nhan dang duoc hang loat hé
thong dt gdy ton tai trong khu vuc nghién ciu, trong d6 ¢6 nhidu hé théng 16n, phat trién kéo dai hang
chuc km qua toan bo vang nghién ctu. C6 thé nhom céc dut gy nay vao 4 hé théng sau: i) Hé thong |
kéo dai theo phuong Dong Bic — Tay Nam (gom 2 tap hop la khoang 045°-225° va Ib khoang 055° -
235°). Hé théng dit gay nay c6 tinh chét 1a nhung dut gy truot chéo phai thuan voi goc dbc mat dut gay
dao dong tur 70°-75°, d6 vé phia tay bic véi goc cam cua duong trugt khoang 25-28° vé Dong Bac; ii). Heé
thong Il bao gom cac dut gdy kéo dai theo phuong gan Dong Tay (85-265), thuong cac dut gay ngan
truot thuan hodc thuan trai yéu véi géc déc mit truot bién déi khoang 50° -70°, mat trugt db ca vé phia
Pong Béc va Tay Nam. Ngoai ra trong khu vuc ciing ghi nhan sy ¢6 mit cia hé thong dit gay phuong 4
kinh tuyén (Hé théng 111) véi phuong kéo dai khoang 160(£5)-340(+5) véi goc déc mat trwot 70-80°, dd
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vé phia déng bic dién hinh 1a cac dut gdy truot tréi. Cac hé théng dut giy quan sat dugc thé hién trén
(Hinh 2b).
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Hinh 2. (@) M6 hinh dong hoc Reidel shear va cdc dit gay lién quan (theo Bartlett va nnk., 1981 va
Woodcock, Schubert, 1994)[2,7]. (b) So d@6 cau tao the hien cac ddi dirt gay chinh trung luu song Vu Gia
va sy phén bo cia cac hé thong duit gay.

Dé phan tich dic diém dong hoc va hiéu dugc sy tién hoa ciia ching, ciu triic cta déi trugt, chung toi
phan tich cdu tao dya trén hé thong truot Reidel. Theo Bartlett va nnk.,. (1981) [2] va Woodcock,
Schubert (1994) [7], hé thdng truot Reidel gdm mot loat cac dut gdy khac nhau (Hinh 2a): Hé thng trugt
chinh Y 1a hé thong truot chii dao, su trugt ndy tao nén hé thong truot R va P 1a hé thdng truot cing tinh
chit véi dut gy chinh nhung léch g0c 15° so voi he thong chinh. Hé thong tach gidn T Iéch goc khoang
45° 50 voi Y va dién hinh 1a hé thong tach gidn vi vay doc theo hé thong nay thuong c6 cac bon syt lin,
trong khi hé thong R’ lai 1a hé thong durt giy co tinh chat trugt nguoc véi hé théng truot chinh Y va léch
goc khoang 75° so v6i hé thong trugt chinh.

Phan tich didc diém dong hoc cho thay cac hé thong dut gdy nay 1 bo phan cua hé thong truot bang tréi
kiéu Riedel c6 quy md khu vuc trong dé déi trugt trai chinh phuong 045° -225° (1a) la hé thong chinh Y,
hé thong 055° -235° (Ib) 1a cac dut gy kiéu R. Hé thong dit gdy ngan kéo dai theo phuwong gan dong tay
(85°-265°) truot thugn hogc thun tréi yéu twong dong vei kiéu dut gay tich gian kiu T. Quan sat dja
hinh dia mao cho thay doc theo cac hé théng durt gy nay thuong c6 su xen kep gitra dia hinh bon trliing va
ddi nui c6 phuong kéo dai trung v6i phuong cua dit gdy hé thong II, twong dong véi kiéu cau truc dia
hao dia lity. Hé théng dut gy 111 voi _phuong kéo dai khodng 160(+5)-340(+5) va c6 géc dbc mat truot
70°-80°, trugt trai hoan toan twong ddng véi kiéu dut giy R’ trong hé théng dong hoc moé hinh Reidel
(Hinh 2b).

Nhu vy, cac hé thong dit gay trong khu vyc co phuong va tinh chét dich trugt khéc nhau, tuy nhién
co thé ching la mot loat cac hé thong dit gay duoc sinh thanh tir dich truot chinh phuong Dong Bac -
Tay Nam (045° -225°) (Hé thong la).

3. Mt sb biéu hién caa dit gdy hoat dong va thu thap miu ESR

Khu vyc nghién ctu 16 ra cha yéu cac da granit sang mau, hat thé khdng bi bién dang. Trong nghién
cau nay, nhom tac gia da nghién cau thyuce dia doc duong cao toc Pa Néng Quang Ngai voi cac véch
taluy méi mé cit cac swon nai. Cac dut gy gap duoc trong khao sat nay cho thay Xuat hién pho bién cac
mun dut gdy trong cac da granit tudi Paleozoi muon phic hé Bén Glang Qué Son va da tram tich Triat
muon hé ting Nong Son véi chiéu rong dgi mun khac nhau, tir 5-6m dén nhiing doi dat gay chi tao déi
man 10-20cm. Nhiéu hé thong dit gay c6 nhirng biéu hién nhu cat qua lop phong héa phia trén va lam
dich chuyén chiing, trong d6i mun c6 cac hé thong dut gay sic nét cat qua (Hinh 3a). Phan tich ciu tao
hinh thai cho thdy cac hé théng nay kéo dai xuéng phan déng bang Quang Nam va 1am bién dang cac
tram tich tré, dich chuyén cac hé thong thuy van hién dai va cé cac biéu hién dong dat... Cac minh ching
trén cho phép ching toi du dodn cac dut gay nay cd kha nang la cac dut gdy hoat dong trong hién dai.

Mau phén tich dwoc lay trong cac mun dit giy dé dinh tudi bang phuong phap ESR trén khoang vét

41



thach anh. Cac méu duoc lay tir cac d6i mun, chl trong tap trung trong cac doi truot nho, cac mat truot
con sic nét trong d6i mun dat gay (ban kinh khoang 2cm tir mat trugt). Cach ldy nay nhiam dam xac dinh
pha hoat déng gan day nhat cta dat gdy néu dut gay co nhiéu pha dich truot. Truéc khi ldy mau, vét 16
dugc don sach va dao xubng sau kh0ang 1m ké tir bé mat dé tréanh tdi da tac dong cua dong chay trén mat
anh hudng den két qua phan tich. Mau Iay biang dung cu duc nhé dam bao bén kinh khong qua 2cm tur cac
mit truot Cit qua ddgi mun M3i miu lay trong lugng khoang 1-2kg tly thude vao dd gbc giau hay ngheo
thach anh. Dung cu ldy mau duoc rira sach sau mdi lan Iay dé tranh tac dong hdn nhidm gitra cac mau.

Tai c4c vét 16 QN1701 thudc dut gdy hé théng la thé hién hoat dong cua dut gdy kha manh mg, bao
gdm céac déi dam mun kién tao c6 chd rong dén 5-6m, cac mit truot va dudng truot rat sic nét, rd rang dé
lai trén cac mat dut gy. Trong cac dgi mun kién tao hé thong nay doi khi con gip cac déi truot sic nét
cit qua va tao doi mun méi rong khoang 3-4cm (Hinh 3a). Ddi truot trong hé thdng dut gdy Ib thé hién
yéu hon tao nén cac mat truot, duong trugt rat ro rang tuy nhién cac d6i dam, mun kién tao & day kha han
ché va chi gap duoc mot it diém 16 dién hinh dam mun kién tao day khoang 30-40cm (Hinh 3b). Trong hé
thdng dut gay 11 tai khu vic nghién ciu vét 16 kha han ché, gap chi yéu cac déi truot nho tao dam mun
kién tao chi khoang 15-20cm (Hinh 3c). Mau QN1701 duoc ldy trén dut gdy thugc hé thong I, mau
QN1703 trén h¢ thong dut gy 11 va mau QN1702 duoc Iy trén hé thong dut gay 111 (Hinh 3a, b, c).

Hinh 3. Anh cac vet 16 thé hién dirt gay va vi tri ldy mau (@) Vitri mau QN1701 thé hién déi min dirt gay
cat qua I6p phong héa phia trén va cdc dwong dit gy cdt qua déi mun, (b) va (c) Vét 16 va vi tri lay mau
QN1702, QN1703

Mau sau khi dugc liy dugc bao quan trong trong nui nilon kin dé tranh mat nuéc trong mau ciing nhu
hdn nhidm véi vat chat xung quanh, sau d6 mau dugc giri di phan tich tai trudng dai hoc Khoa hoc
Okayama, Nhat Ban. Tai phong phan tich, miu dugc dua ra tinh toan ham lugng nudc. Lugng mau con
lai dugc dua ra sang udt ¢ cac kich thugce hat khic nhau, tch thach anh. Dé phan tich tin hiéu ESR [1,3]
ching t6i tdch mdi mau thanh céc c& hat khac nhau dé phan tich. Cac quy trinh cu thé s& dugc ching toi
mo ta trong cac cong trinh sau.

4. Két qua tudi ESR va thao luan
4.1. Két qud phan tich

Két qua phan tich 3 mau ESR [1,3] cho céc gia trj tudi nhu bang 1. Mau QN1701 cho két qua 10282
nam, mau QN1702 cho két qua tuoi 15409 nam va mau QN1703 cho két qua tudi 17689 nam.
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Bang 1. Két qua phan tich tusi ESR trén 3 mau QN1701, QN1702 va QN1703

MAu Co hat Tong tin hiéu ESR ESR mbi nim Tuoi
<45 102.4090 9.96 10282
QN1701 45-75 188.9400 8.54 22124
45-75 144.0750 9.35 15409
QN1702 =575 189.9760 8.74 21736
N1703 <45 140.6280 7.95 17689
Q 45-75 124.5380 6.62 18812

4.2. Thdo lugn
a. Tudi hoat déng cia dit gdy

3 mu l4y tir man dat gay cua céc hé thong dit giy trén duoc xac dinh tudi ESR [1,3] trén khoang vat
thach anh tai truong Dai hoc Khoa hoc Okayama, Nhat Ban. Két qua phan tich da x4c dinh duoc tudi cua
ching theo thi ty 13 10282 nam, 15409 nam, 17689 nam trén hé thong dut gay la, Ib va Il & cac c& hat
nho. O c4c ¢& hat 16n hon cho tudi gia hon va ching gan nhu theo quy luat ¢& hat cang 16n thi két qua
cang gia, két qua nay duoc giai thich 13 do hién twong dwa tin hiéu ESR trong thach anh vé 0 khi dat gay
hoat dong. Vé nguyén tic [1,3], tudi ESR duogc xac dinh trén co sd do tong lwong tin hiéu ESR ty nhién
c6 trong mau thach anh tir khi thach anh bat dau hinh thanh hodc dat giy tac dong lam ching mat hét
luong ESR ton tai trude d6, qua trinh nay duoc goi 1a qué trinh dua vé 0 (zeroing). Tuy nhién tin higu
ESR trén céc hat thach anh quay vé 0 khi dat gdy hoat dong lai phu thudc rat nhiéu yéu to, dién hinh nhu
bién d6 dich chuyén cua dut giy dé tao nhiét va ap suit du 16n va qua trinh “zeroing” dién ra, qua trinh
nay cling phu thudc vao ¢ hat thach anh trong mun dut gy, théng thudng ¢ hat cang nho thi qué trinh
“zeroing” dién ra cang d& ké ca khi dut gdy hoat dong yéu... (Buhay va nnk., 1988) [3]. Mdi pha hoat
dong cua dit giy ciing chi tao ddi “zeroing” trén thach anh & mdi ban kinh nhat dinh phu thuéc vao
cuong do dich truot cua dut gay. Nhu vay cac két qua khéc nhau trén cing mot mau st dung kich thude
thach anh khac nhau dé dinh tudi c6 thé duoc giai thich 1a do qua trinh “zeroing” khong hoan toan trén
kich thuéc mau o do hat 16n hon. Trong khi d6 khoang tudi ghi nhan dugc trong cac mau sir dung hat
thach anh kich thuéc nho hon cé thé duoc coi 1a gan gui voi pha hoat dong gan day nhat cua dut gdy. Tuy
nhién d6i véi tudi ESR, nhu di noi trén, hoat dong cua dut gay can phai du I6n méi c6 thé tao qua trinh
“zeroing” trong thach anh dugc hoan toan. Dbi véi nhitng dich chuyén nho (c6 thé 1a dudi 50cm,
Ariyama, 1985) thi rat kho ghi nhan duoc bang tin hiéu ESR. Nhu vay tudi Pleitocen muon — Hollocen
sém trong cac mau nghién cau cho phép nhdm tac gia khiang dinh rang cac hé thong dit gy trong khu
vuc ¢6 lich sir phét trién dia chat kha 1au dai, bao gom nhiéu pha dich trugt trong cac giai doan khac nhau.
Trong s6 d6, cac pha hoat dong manh gan day it nhat ¢6 03 lan trong Pleitocen mugn va lan cudi dién ra
vao khoang Hollocen sém. Cac hoat dong yéu hon trong thoi gian gan day can cé su nghién ciru két hop
V6i cac s lidu dia vat Iy, giai doan cdu truc cling nhu cac hoat dong dong dat, magma lien quan dén céc
hé thong dut gay trong khu vuc.

b. Y nghia cua cic tuéi ESR thu duot

Phén tich dic diém dong dong hoc cua céc hé thdng dut gdy cho thay cac hé thdng la, Ib va 1l theo thir
tu thudc cac ddi truot chinh (Y), trugt Reidel (R) va déi tach gidn (T). Nhu vay loat dat gay Ib, Il 1a
nhiing hé thdng dugc thanh tao do dich truot chinh cua hé thng la, hay néi cach khac khi la dich truot s&
kéo theo su chuyén dong cua Ib va I1. Tuy nhién tudi ESR xac dinh trén cac dut gdy nay cho tudi ¢ dan
tir 10282 nam, 15409 ndm, 17689 nam trén hé thong dut gay la, Ib va 11. Sy khéc biét tudi ndy phan anh
cac giai doan dich trugt chinh ciia 3 hé thong dit gdy nay xay ra & thoi diém khéc nhau. Khi nghién ctu
vé dut gdy va tuoi ESR, Ariyama (1985) [1] cho rang néu mot dat gay duoc tinh toan véi ép luc khoang
2Mpa thi dut gdy can phai dich chuyén khoang 50cm dé tin hiéu ESR thach anh (<0,01mm) trong d¢i
mun dut gdy day khoang 0,5mm quay vé 0. Nhu da ndi trén, trong cac doi mun dit gy lon coa cac hé
thong dut gay ton tai cac dai trugt nho cit qua tao nén doi mun chong lap déi mun c6 trude, phan anh cac
dut gdy c6 nhiéu pha hoat dong trong thoi ky hién dai. Tuy nhién cu ly dich chuyén ciia cac dirt gy trong
hé théng s& khong dong déu, trong d6 dich chuyén trong cac hé thong la s& 1a manh va chu dao nhit. Biéu
nay dan dén viéc cac pha hoat dong khong du Ion s& chi c6 thé gay nén hién tuong “zeroing” chu dao trén
dut gay chinh trong khi trén cac dut gy ddng sinh khac thi hién tuong nay yéu hon. Trong truong hop
nay mac di mau lay tap trung doc theo déi truot nho tuy nhién tudi nay lai phan anh su tron lan tu0| cua
cac pha dich truot truge va pha dich truot sau cung. Thuc té cho thdy dut gay tach gidn T cho tudi gia
nhat so vai cac dat gay truot trai dong sinh, diéu nay ciing phan anh muc d¢ tic dong khac nhau cia ap
suét, nhiét do 1én di man doc theo céc hé théng dut gy nghién ciru. Nhu vay sy khac nhau vé tudi cia 3
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hé thong dut gay nhu di noi trén ciing 1a minh ching quan trong cho thy cac dut gdy nay cé nhiéu pha
hoat dong trong thoi ky hién dai, trong do6 c6 it nhat 3 pha hoat dong manh tac dong Ién hé thépg tuoi
ESR trén thach anh trong mun dut gdy. Khodng tudi ghi nhan trén khang dinh rang tat ca cac h¢ thong dut
géy la, Ib, Il trong khu vuc c6 hoat dong dich trugt trong hién dai, trong d6 pha hoat dong manh gan day
nhat xay ra khoang 10000 nam trugc day.
Két luan : ' ’
- Hé thong sdng Thu Bon hién tai dang c6 su bien dong lon gay ra nhitng hién tugng tai bicn cho vung ha
luu, su bien dong dong dan den cac tai bien nay co nguyén nhan truc ticp tir cac chuyén dong cua cac hé
thong duat gdy lién quan. ) o
- Nghién ctru dong hoc cho thay vung trung luu song Thu Bon gom mét loat cac dit gdy phuong khac
nhag thudc hé théng dong hoc Reidel. ‘ )
- Keét qua ESR xdc dinh céc dut gay nay cd nhieu pha dich chuyéen trong Pleitocen-Hollocen, trong d6 c6
dau hiéu cho thay pha dich trugt manh nhat gan day xay ra trong Hollocen sém.
Loi cidm on

Dé hoan thanh nghién ciru nay tap thé téc gia tran trong cam on sy hop tac, gitip d& cua Gido su
Shin Toyoda va Ai Uchida thuoc Khoa Ung dung Vvét 1y truong dai hoc Khoa hoc Okayama, Nhat Ban.
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ABSTRACT
ESR dating of fault gouge in the midstream Thu Bon River: New

evidence of fault movements during late Pleistocene-Holocene

Nguyen Quoc Hung, Vu Anh Dao, Tran Thanh Hai, Dang Van Bat, Dang Ngoc Son, Ngo Xuan Thanh*
Hanoi University of Mining and Geology
The mainstream of the Thu Bon river system flows through Nam Tra Mi, Bac Tra Mi, Hiep Duc, Nong
Son, Duy Xuyen, Dien Ban and Hoi An. The river system has been changing drastically its flow in recent
years causing landslide erosion, sediment accumulation, droughts and floods occur quite frequently in the
river system. The river system changing and well as its consequences have a complex origin in which
endogenous geological activities such as tectonic displacement and the activity of young faults play an
important role. Field studies have identified a number of fault systems that exist in the study area,
including many large systems, spanning dozens of kilometers across the entire study area. Dynamic
analysis shows that four fault systems in the area are part of a regional Riedel right-sided slip system.
Three samples in the fault gouge of the fault systems that cut through the midstream Thu Bon River were
collected to determine their faulting age by tElectron Spin Resonance (ESR) method, yielding 10282
years, 15409 years and 17689 year. These results show that the movement of the fault systems in the
midstream Thu Bon River occurred during Late Pleistocene - Holocene, in which the last active phase
occurred at least 10,000 years ago.

Keywords: Quang Nam; Thu Bon River; ERS; Fault gouge
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E‘RSE ~ HOINGHI TOAN QUOC KHOA HOC TRAI DAT
PARHSCENCESAD /A TAI NGUYEN VO PHAT TRIEN BEN VNG (ERSD 2018)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Pic diém phan bd va chét luong quang sat deluvi khu vuc Cay Nhan,
tinh Tuyén Quang

Luong Quang Khang'* , Khuong Thé Hung!
! Truong Pai hoc Mo - Dja chat

TOM TAT

Khu vyc Cay Nhén thudc dia phan xa Hung Ptc, huyén Ham Yén va xa Ti Quéan, huyén Yén Son, tinh
Tuyén Quang va la khu vuc c6 tiém nang kha 16n vé quang sat deluvi. Tuy nhién, viéc dau tu nghién ctu,
danh gia chat luong va kha ning khai thac, str dung trong céng nghiép con han ché. Trén co so cac két
qua nghién ctru va téng hop tai liéu, bai béo gisi thiéu dic diém phan b va chét lugng quang sét deluvi
khu vuc Cay Nhan lam co s& khoa hoc dinh hudng cho cong tac tham do, khai thac va nghién ciru cong
ngh¢ tuyén, luyén quang mot céch hop Iy. K&t qua nghién ctu cho thay quang sét deluvi khu vuc Cay
Nhan phan bé trén dién tich khoang 0,5km? tap trung trong tang phong héa trén bé mat da phlen thach
anh sericit thugc hé tang Ha Giang. Than quang c6 dang nam ngang, Nam gan song song Vvoi bé mit dia
hinh hién tai va c6 chiéu day thay doi tir 0,8m dén 3,9m, trung binh 2,3m. Than quing nam duéi 16p phu
c6 chiéu day thay ddi tir 0,2m dén 2,0m, trung binh 0,8m. Ham suit quing dat tir 306kg/m® dén
1.053kg/m3, trung binh dat 585kg/m?, bién do6i thudc loai dong déu vai hé s6 bién thién V= 34%. Quing
sat deluvi c6 kich thuéc phan 16n & ¢& hat <3cm chiém ty 1¢ 61,1%. Thanh phan khoang vat quang chu
yéu 1a magnetit di cung limonit mau xam den, xam thép. Quing c6 ham luong T.Fe dat trung binh
53,21%, bién dbi thuoc loai rat dong déu (V= 10,91%); ham lwong Mn dao dong tir 0,35% dén 0,68%,
trung binh 0,59%, bién @i thudc loai rat dong déu (V= 15,25%). Nhin chung, quing sét deluvi khu vyc
Cay Nhan thudc loai quing trung binh dén giau, cc tap chat cd hai thip va rét thuan loi cho viéc khai
thac, tuyén luyén.

Tir khoa: “Quang sat deluvi”, “ham suat”, “khu viyc Cay Nhan”.

1. D3t vin dé

Quing sit phong hoéa la mét trong nhitng khoéng san phan b tuong dbi rong va cé tiém nang 16n &
nudc ta, trong d6 phai ké dén vang Ham Yén - Yén Son, tinh Tuyén Quang, Vin Ban, tinh Lao Cai, Vii
Quang - Huong Dai, tinh Ha Tinh,...(Tran Vian Tri va nnk, 2000). Hién nay, quing sit phong hoa dugc
sir dung rat rong réi trong cac nganh cong nghiép duéi dang nguyén liéu luyén kim hozc phu gia xi mang.

oLz |

[]DHI] Khu vye

nghién ciru

Tp. Bac Ninh
aL1A] jouie |

Ha Noi
®

20 km
CToa —_—

Hinh 1. So do vi tri dia ly va giao thong khu viec nghién ciru

*Tac gid lién h¢
Email: luongquangkhang@humg.edu.vn
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Quing sat deluvi khu vuc Cay Nhén, tinh Tuyén Quang phan b chu yéu trong ting phong héa nam
trén bé mat da phién thach anh sericit thuoc hé ting Ha Giang c6 chit lwong tdt, diéu kién khai thac khé
thuan loi. Tuy nhién, viéc dau tu nghién ctru, danh gia chat lugng va kha nang khai thac, sir dung trong
cong nghiép con han ché. Do vay, dé dinh hudng cho cong tac tham do, khai thac va nghién ctru cong
nghé tuyén, luyén quiang mot cach hop 1y thi viéc nghién ciru 1am sang to dic diém phan b va chat lugng
quang sat deluvi trong khu vuc nghién ctu 1a rat can thiét. Bai bao gioi thiéu cac két qua nghién ctu trén
co so tong hop, phan tich tai liégu méi nhat thu thap dugc trong qua trinh thi cong cong tac diéu tra va
khaonh ving trién vong quing sat deluvi khu vuc Cay Nhén, tinh Tuyén Quang do tac gia thuc hién trong
thoi gian tir nam 2015 dén nam 2017.

2. Khai quat dic diém dia chat khu vuc nghién ciu

Khu vuc nghién ctu thudce dia phan xa Hung Diic, huyén Ham Yén va xa T Quan, huyén Yén Son,
tinh Tuyén Quang, cach thanh phd Tuyén Quang khoang 20 km vé phia tay bic. Theo Nguyén Vin
Hoanh va ddng nghiép (2000) thi tham gia vao céu tric dia chit khu vuc nghién ctiru bao gdm cac thanh
tao tram tich bién chat thuoc hé ting Ha Giang (€24g7) va tram tich bo roi hé Bé tir. Quang st deluvi
phan b chu yéu trong ting phong héa trén bé mat thanh tao tram tich bién chat thudc hé tang Ha Giang
(hinh 2). Thanh phan thach hoc chu yéu ciia hé ting 1a da phién thach anh sericit, d4 phién thach anh
sericit va l6p mong quarzit. Da c6 mau xam, xam xanh, phong hoa c¢6 mau niu vang, cau tao phan phién
rd, kién trdc vay hat bién tinh. Vo phong héa trén cac d4 thudc hé ting ¢ chira quang sat magnetit.

Trong dién tich nghién ctu, cac thanh tao trAm tich bi bién chat hé ting Ha Giang c6 cau tao phan
phién, kéo dai theo phuong tdy bic - dong nam. Toan b dién tich nghién ciru da gde bi phi. Do vay, viéc
nghién cau kién tao hét stc khé khan, theo d6 tai mot s6 cong trinh chi xac dinh dugc céc hé thong khe
niit, ¢6 1& ching dwoc hinh thanh cling véi cac thanh tao dit gay tay bic - dong nam nim vé phia dong
bic dién tich nghién ciru, lién quan dén céc than quang goc.

Dua vao dic diém bé mat dia hinh, lich st phat trién dja chat viing, qua trinh boc mon, tich tu, khu vic
nghién ctru c6 cac kiéu dia hinh sau:

- Dia hinh b6c mon xam thyc: Day 1a kiéu dia hinh phan b trén cac doi cao (tir 70m dén 207m) nam
vé phia tay va chiém khoang 2/3 dién tich khu vic nghién ctru. B& mat hinh thai suon doc tir 10 - 20°, téi
25 - 30°, dinh tuong ddi bang. Pia hinh c6 xu hudng thip dan vé phia dong, cau thanh nén kiéu dia hinh
nay la da phién thach anh sericit thugc hé ting Ha Giang. Qua trinh béc mon xam thuc chii yéu xay ra
trén bé mat vo phong hoa.

- Kiéu dia hinh tich tu: Kiéu dia hinh nay phan bb vé& phia nam va phia tay khu vuc nghién ctu doc
theo cac thung liing giira nui c6 do cao tir 65m dén 70m. Pia hinh nay dwoc thanh tao chi yéu do tac dong
ctia dong nudce trén mat van chuyén va tich tu lai.
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Hinh 2. So' do dia chdt khu vuc Cay Nhan, tinh Tuyén Quang (Lwong Quang Khang va nnk, 2017)

46



3. Co sé ly thuyét va phwong phép nghién ciru
3.1. Thu thdp, tong hep, xik ly tai ligu ci, két hop khdo sat thue dia

Téc gia tién hanh thu thap, tong hop va tién hanh danh gia d6 tin cay cua cac nguon tai liéu thu thap
duoc tir cac cong trinh nghién ciru trude; dong thoi tién hanh khao séat thuc dia. Trén co s¢ d6 lua chon
nguon tai liéu bao dam do tin cay déxir ly nham nang cao hiéu qua danh gia dic diém phan b va chat
lwong quing sat deluvi trong khu vuc nghién ctu.

3.2. Phwong phdp nghién ciru thanh phan vdt chdt quang

Lay phan tich mot s6 mau lat mong, ham suat quing, do hat, trong sa, héa co ban va hoa toan dién dé
xé4c dinh vé dac diém thanh phan vat chét, chat lugng quing st deluvi va da vy quanh khu vuc nghién
clu.

3.3. Phwong phdp xir ly thong tin dia chat

Dua trén co s& md hinh thong ké va sir dung cac phan mén khac nhau trén may vi tinh dé xir ly thong
ké cac tap mau, noi suy khoanh dinh cac truong dia vat Iy tir va bang cach déi sanh cac déi tuong dé chi
ra nhitng di thuong céc kha nang lién quan dén quing sit deluvi. Dong thoi mé ta sy phan bd théng ké
cua cac théng sb dia chat nhu ham suét, do hat quang, ham luong cac thanh phan hoa, chiéu day than
quang. Muc dich ciia bai toan 1a xac dinh céc gia tri trung binh, phuwong sai, hé s6 bién thién cua cac
thong sé dia chat nham dam bao tinh sat thuc, hiéu qua va khong chéch trong xir ly sé liéu, bao dam do
tin cay; dong thoi dwa vao ham phan bé xac xuit, cho phép xac dinh xac suat xuat hién cac tri sé ngau
nhién trong khoang lua chon tuy y. Noi dung phuong phéap dé cap chi tiét trong Luong Quang Khang va
nnk, 2015.

4. Két qua va thao luan
4.1. Pdc diém phan bé than qugng sdt deluvi

Két qua nghién ctru cho thay than quang sit deluvi phan bé vai dién tich khoang 0,8 km? (Pinh Birc
Anh va nnk, 2006; Luong Quang Khang va nnk, 2017), than quing phan b phu hop véi dién tich di
thuong tir da xac dinh. Trén mit cit dia chat than quang cé dang nam ngang, chiéu day than quing thay
ddi tir 0,8m dén 3,9m, trung binh 1a 2,3m, than quing c6 xu thé vat nhon vé 2 phia bic va nam khu vuc
nghién ctru. Than quing nam dudi 16p phu c6 chiéu day thay doi tir 0,2m dén 2,0m, trung binh 12 0,8m
(hinh 3).

Ham suit quing thay doi kha 16n & cac cong trinh tir thap nhit 1a 306kg/m?® dén cao nhit la
1.053kg/m?, trung binh la 585kg/m?.

Vén @ can duoc luu ¥ khi khai thac sau nay 1a quang sat deluvi ¢6 kich thuéc chi yéu Ia hat nho.
Theo Luong Quang Khang va cong su (2017) thi phan 16n quing deluvi ¢6 kich thudc <3cm chiém ty 1é
61,1%, phan chon tay dwoc (>3cm) chi chiém khoang 38,9% so véi tong ham suit, co nghia 1a can phai
c6 su dii, rira, tuyén phi hop mai cé thé thu hdi duoc triét dé tai nguyén quang.

somo e 110m

ZRNTOTTH IR 07
DO s

R
SRR
BB

R AT 37, TR T

e o T T
S ORI,
s
e

R T R
BT

RIS
2m SRS
N : RIS
. G3-6: S5 hiu gieng s

feng thi cong gap quing a2 =

2.7m: Chieu sau gieng (m) D

102
BT than quang st deluvi
| DR Than quing [ﬂ] Vi tri By méu ham suRt va 55 higumau

Gieng thi cong khong &2 6 higu gieng
gipauing 1,7m: Ghieu sau gleng (m)

Hinh 3. Mgt cat dia chdt theo dwong AB (Lwong Quang Khang va nnk, 2017)

4.2. Pc diém chat lwgng quiing sdt deluvi
4.2.1. Pdc diém thanh phan khoéng vdt quang

Quing sit deluvi khu vuc Cay Nhan c6 thanh phan khoang vat khdng phirc tap, thudc loai quing
magnetit c6 chira amphibol. Thanh phan khoang vat cha yéu cua quang la magnetit, it hematit, hydroxyt
sat, psilomelan. Trong quing deluvi ty 1& hydroxyt sét cao hon quiang gbc do quing bi phé huy trong diéu
kién ngoai sinh. Magnetit bi mactit hod kha manh. Bong thai véi su pha huy cac khoang vat quing thi cac
khoang vat giau sit (amphibol, chlorit...) ciing bi ph& huy tao thanh limonit. Chinh vi vay, trong quing
deluvi ham lwong sit thuong gidu hon rat nhiéu so véi quang goc, dong thoi véi sy ting 1én cua ham
lugng sét thi ham lugng Al,Os, SiO; ciing giam di.

4.2.2. Bdc diém ham sudt quéng va do hat quang

D¢ déanh gid ham suat quang, chung toi da 1dy va phan tich mau ham suat. Mau ham suat dugc lay
lién tuc theo phuong phap mau ranh tai cac cong trinh gieng. Ket qua xur ly thong ké mau ham suat quang
duoc tong hop ¢ bang 1 va 2.
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Bang 1. Bang tong hop két qua tinh thang ké ham sudt quang theo mau don

Ham suat quing | Ham suat quang Ham suét quing Téng ham
L phan hatcd kich | phan hat c6 kich phan hat c6 kich L
Gia tri thwéc >3cm thwéc 1-3cm thwéc <1cm suat quang
3
(kg/m?) (kg/m?) (kg/m?) (kg/m’)
Nho nhat 30 79 40 221
Lén nhat 600 390 340 1.090
Trung binh 244 222 165 627
Hé s bién thién (%) 57 41 53 34

Tir két qua xtr ly théng ké ¢ bang 1 cho phép rat ra mot sé nhan xét sau: Ham suat Jquang trong khu
vyc nghién ciru dao dong tir 221kg/m? dén 1.090kg/m?, trung binh 627 kg/m® Ham Sut quang bién déi
thuoc loai dong déu vai hé s6 bién thién V= 34%. Thanh phan d6 hat quang tap trung cha yéu véi kich
thudc hat <3cm chiém ty 1¢ 61,1% va quing co kich thuéc hat >3cm chiém ty 1¢ 38,9%.

Bang 2. Bang tong hop két qua tinh thang ké ham suat quang theo cong trinh giéng

P Ham suit quing
T . So\hleu iy trung binh theo cong trinh giéng
cong trinh gieéng (kg/m?)
1 G1-6 675
2 G1-7 560
3 G1-8 306
4 G3-4 467
5 G3-5 713
6 G3-6 446
7 G8 540
8 G5-5 515
9 G5-6 673
10 G5-7 1.053
11 G7-6 570
12 G7-7 500
Nhé nhat 306
Lén nhat 1.053
Trung binh 585

Két qua xir ly thdng ké & bang 2 cho thiy ham suat quing trong cac cong trinh giéng thay ddi tir 306

kg/m? dén 1.053 kg/md, trung binh 585 kg/m2.

4.2.3. Bdc diém thanh phan héa hoc

Két qua xur ly thong ké mau hoa co ban va cac mau hoéa toan dién dugc trinh bay ¢ bang 3, 4 va 5.

Bdng 3. Bang téng hop két qua tinh théng ké ham heong T.Fe va Mn theo mdu don

P Ham lwgng (%)
Giatri T Fe Mn
Nho nhét 40,65 0,35
Lén nhét 63,12 0,68
Trung binh 53,43 0,59
Hé s bién thién 10,91 15,25
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Theo bang 3 cho phép rat ra mot s nhan xét sau: Ham lugng T.Fe trong khu vuc nghién ctru dao dong
tir 40,65% dén 63,12%, trung binh 53,43%. Ham luong T.Fe bién di thuoc loai rat ddng déu vai hé sé
bién thién V= 10,91%. Ham lugng Mn trong khu vuc nghién ciu dao dong tir 0,35% dén 0,68%, trung
binh 0,59%. Ham luong Mn bién d6i thugc loai rat dong déu véi hé sb bién thién V= 15,25%.

Bang 4. Bang tong hop két qua tinh théng ké ham hrong T.Fe va Mn theo cong trinh

S6 higu Ham lugng (%)

TT | c6ng trinh giéng T.Ee Mn
1 G1-6 59,24 0,60
2 G1-7 51,35 0,63
3 G1-8 57,80 0,57
4 G3-4 47,42 0,48
5 G3-5 56,30 0,47
6 G3-6 48,87 0,64
7 G8 56,38 0,30
8 G5-5 52,96 0,59
9 G5-6 47,08 0,62
10 G5-7 50,37 0,62
11 G7-6 59,08 0,65
12 G7-7 51,62 0,66

Nhé nhat 47,08 0,30
L6n nhét 59,24 0,66
Trung binh 53,21 0,57

Tir két qua xur ly thdng ké & bang 4 cho thdy ham luong T.Fe trong céc cong. trinh giéng thay doi tir
47,08% dén 59,24%, trung binh 53,21%. Ham lugng Mn trong cac cong trinh giéng dao dong tir 0,30%
dén 0,66%, trung binh 0,57%.

Bang 5. Bang tong hop két qua tinh théng ké ham hrong thanh phan héa hoc theo mdu héa toan dién

T Sb higu Ham luwgng (%)
mau T.Fe | Mn | AOs | Pb | Zn | Cu S P | As | SiO.
1 | HTD-01 | 57,36 | 0,59 | 0,64 | 0,00 | 0,00 | 0,02 | 0,26 | 0,03|0,00| 6,02
2 | HTD-02 | 51,62 | 054 | 0,98 | 0,00 | 0,01 | 0,04 |0,24]0,02]000]| 745
3 | HTD-03 | 5311 | 052 | 0,76 | 0,00 | 0,00 | 0,03 | 025|004 |000]| 672
4 | HTD-04 | 50,34 | 0,64 | 1,04 | 0,00 | 0,00 | 0,02 | 022|002 ]|000]| 942
5 | HTD-05 | 54,50 | 0,62 | 0,88 | 0,00 | 0,01 | 0,02 | 027 |0,02]|000]| 687
Nhé nhét 50,34 | 052 | 0,64 | 0,00 |0,00| 002 |022]002]|000]| 602
Lén nhat 57,36 | 0,64 | 1,04 | 0,00 | 0,01 | 004 | 0,27 | 0,04 | 0,00 | 9,42
Trungbinh | 53,39 | 0,58 | 0,86 | 0,00 | 0,00 | 0,03 | 025|003 |000]| 730

Tur két qua phan tich duoc trinh bay trong bang 5 cho thiy ham lugng T.Fe nho nhat 50,34%, 16n nhét
57,36%, trung binh dat 53,39%; ham luong Mn nhé nhat 0,52%, 16n nhit 0,64%, trung binh 0,58%. Cac
tap chit c6 hai thip, thuoc loai quing trung binh dén giau.

5. Két luan

Quing sét deluvi khu vuc Cay Nhan phan bé trén dién tich khoang 0,8 km? thuge tang phong hda trén
bé mit da phlen thach anh sericit thugc hé tang Ha Giang. Than quing c6 dang nim ngang nim gin song
song vai bé mat dia hinh hién tai va c6 chiéu day thay doi tir 0,8m dén 3,9m, trung binh Ia 2,3m. Than
quang nam dudi l6p phu c6 chidu day thay ddi tir 0,2m dén 2,0m, trung binh 1a 0,8m.

Thanh phan khoang vat chu yeu cua quang la magnetit, it hematit, hydroxyt sat, psilomelan. Trong
quang deluvi ty I¢ hydroxyt sit cao hon quang goc do quing bi pha huy trong diéu kién ngoai sinh.
Magnetit bi mactit hoa kha manh.

49



Ham suit quang dat tir 306kg/m? dén 1.053kg/m?3, trung binh dat 585kg/m?. Quing sat deluvi c6 kich
thuéc phan 16n ¢ ¢& hat <3cm chiém ty ¢ 61,1%. Thanh phan khoang vat quing cha yéu 1a magnetit di
cung limonit mau xam den, xam thép. Quang c6 ham lugng T.Fe dat trung binh 53,21%, cac tap chét c6
hai thap.

Nhin chung, quang sat deluvi khu vuc Cay Nhan thudc loai quing trung binh dén giau, cac tap chat co
hai thap va rét thuan loi cho viéc khai thac, tuyén luyén. Vi vy, can sém cd ké hoach thim do va dua mo
vao khai théc.
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ABSTRACT

Quiality characteristics of diluvial iron ore deposit in Cay Nhan area,

Tuyen Quang province

Luong Quang Khang?, Khuong The Hung!
! Hanoi University of Mining and Geology

Cay Nhan area is located in Hung Duc village, Ham Yen district and Tu Quan village, Yen Son district,
Tuyen Quang province and has large potential of diluvial iron resources. However, investment in research
and assessment of quality and ability to exploit and use in industry is limited. Based on the results of
research and synthesis documents, the paper introduces characteristic distribution and quality of diluvial
iron ore in Cay Nhan area as a scientific basis for exploration, exploitation and technologic research for
selecting and refining ores in a rational manner. Research results show that diluvial iron ore in Cay Nhan
area is distributed on an area of about 0.5 km? concentrated in the weather layer on the surface of quartz
sandstone sericite of the Ha Giang formation. The ore body is horizontal, lying close to the current terrain
surface and has a thickness of 0.8 to 3.9 meters, averaging 2.3 meters. Ore body under the cover thickness
varies from 0.2 m to 2.0 m, average 0.8 m. The ore content is from 306kg/m? to 1.053kg/m?, average
585kg/m?, the variation is uniform with variable coefficient V = 34%. Diluvial iron ore is mostly in grain
size <3 c¢m, accounting for 61.1%. The mineral composition of the ore is mainly magnetite accompanied
limonite gray black, gray steel. Ore has an average content of 53.21%, variation is very uniform (V =
10.91%); Mn content ranged from 0.35% to 0.68%, average 0.59%, variation was very uniform (V =
15.25%). In general, the diluvial iron ore in Cay Nhan area is medium to rich ores, impurities are low
harmful and very convenient for exploitation and recruitment

Keywords: Diluvial iron ore, content rate, Cay Nhan area.
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E\R;SE_ ; ~ HOINGHI TOAN QUOC KHOA HOC TRAI DAT
PARHSCENCESAD /A TAI NGUYEN VO PHAT TRIEN BEN VNG (ERSD 2018)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Tiem nang tai nguyén vang goc khu vuc Attapeu
mién nam nuéc CHDCND Lao

Houmphavanh Phatthana * 2, Nguyén Phuong **, Nguyén Tién Diing *
1. Truong PH Mo - Dja chat. 2. NCS nuéc CHDCND Lao.

TOM TAT

Bai béo gidi thiu mot s6 két qua nghién ciru méi dat duoc trén co so tong hop tai liéu tir cac cong
trinh truéc va ap dung phéi hop bai toan toan thong tin logic véi phuong phap du bao sinh khoang dinh lugng
(phwong phép tinh thing theo thong s6 quang hoa, phuong phéap tuong tu dia chit) dé danh gid tiém nang tai
nguyén vang gbc khu vuc Attapeu, Mién nam nuéc CHDCND Lao. Két qua nghién ciru rdt ra mot s6 két luan sau:

Khu vyc nghién ciru ton tai 2 kiéu than quang chinh Ia kiéu than quang dang mach va kiéu than quang
dang d6i mach. Than quang dang mach la tap hop cac mach, vi mach thach anh - sulfur chira vang, ¢6 ranh
gi6i twong dbi rd rang véi da vay quanh. Than quang dang d6i mach 1a tap hop cac vi mach, hoic cac vi mach
thach anh thuong bi dap va, nam xen kep cac d4 bién ddi thach anh hod, chlorit hod. Ham lwong vang trong cac
than quang thay doitr<0,2 - 43,8  g/T.

Tiém nang tai nguyén vang gdc trong khu vuc Attapeu kha 1on va phan bé tap trung trong déi cau tric
Nam Trudng Son - Sekong, thudc phia dong dién tich nghién ciru. Két qua da khoanh dinh dwoc 01 dién
tich rat trién vong (3km?); 05 dién tich trién vong (518km?) va céc dién tich chwa rd trién vong (48 km?).
Tong tai nguyén vang gdc da xac dinh (cap 122 + 333) 1a 4.750 Kg (Au); tong tai nguyén dy bao (cap
334) dat khoang 102.000 — 101.740 kg Au. Ngoai vang, trong cac than quang con ¢ cac nguyén té c6 ich
di kém 1a Ag, Cu, Pb, Zn, can duoc quan tdm nghién ctu khi tién hanh cong tac diéu tra danh gia va tham
do vang gdc trong khu vuyc.

Tur khéa: Tai nguyén; toan logic; Attapeu; CHDCND Lao

1. D3t vin dé

Khu vyc nghién ciru thudc tinh Attapeu, mién Nam nudc Cong hoa dan chii Nhan dan Lao, phia béc va
tay bac giap tinh Sekong va Champasak, phia dong giap bién gidi Viét Nam, phia tdy nam giap bién gioi
Campuchia. Khu vuc Attapeu duoc danh gia 1a dién tich c6 tiém ning vé khoang san noi sinh; dac biét 1a
vang gdc. Tuy nhién, céc tai liéu nghién ctru con han ché, hau hét con mang tinh riéng 1é, chu yéu tap
trung vao cong tac diéu tra danh gia cho ting diém quing nham phuc vu truc tiép cho viéc khai thac cua
cac doanh nghiép. Dén thoi diém hién tai, vin chua c6 cong trinh nghién ciru nao dé cap mot cach day du
va toan dién vé dic diém phan b, chat lugng; dic biét 1a nghién ctru danh gia tiém nang tai nguyén vang
gdc va cac khoang san di kém trong khu vuc. Vi vay, viéc nghién ciu ap dung phdi hop phuong phap
truyén thong V6i cac phuong phép nghién cuu hién dai (bai toan thong tin locgic, phuong phép tinh thang
theo thong s6 quang hoa, phuong phép tuong tu dia Chat) dé danh gid. tiém nang va phan vung trién vong
vang gbc khu vuc Attapeu; tir d6 dé xuat cong tac tim kiém tham do tiép theo 1a rat can thiét.

2. Téng quan khu vuc nghién ciru o
2.1. Vi tri khu verc nghién civu trén binh do cau tric chung

Khu vuc nghién ciu 1a mot bo phan cua trung tdm ban ddo Pong Duong, c¢6 cac thanh tao dia chat
tién Cambri va Phanerozoi. Trong d6 khu vuc nghién ctu thude dia khu lién hop Dong Duong (gom
craton Indosinia, cac dai tao ndi Paleozoi sém Hué - Sekong, Paleozoi muon Viét - Lao, Permi - Trias
Dong Duong va cdc cu tric ndi luc Meso - Kainozoi c6 nguon goc khac nhau) (Tran Vin Trj va nnk,
1986, 2007; Nguyen Xuén Bao va nnk, 2001). Theo Metcalfe | (2006), khu vyc Attpeu co ngu0n goc tir
Gondwana boi két trong Paleozoi - Mesozoi thudc mang thach quyén A - Au tiép gidp vai cac mang An
Do - Australia & phia tdy nam, Thai Binh Duong & phia dong qua cac ranh gigi hoi tu. Theo Tran Van Tri
va nnk (2007), khu vuc nghién ciru bao gdm cac dia khu lién hop Viét - Trung, Pong Duong, Sibumasu,
trong d6 c6 cac craton Tién Cambri, cac dai tao nii va cac cau tric chong gdi cé tudi khac nhau.

2.2. Piic diém dja chdt va khoang sdn khu viec Attapeu

*Tac gid lién h¢
Email: phuong_mdc@yahoo.com
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2.2.1. Pac diém dia chat
a. Dia tang

Khu virc nghién ciru c6 mat cac thanh tao tir Proterozoi dén Pé tir (hinh 3) (Gastinski va nnk, 1977).

- Céc thanh tao Proterozoi phan b6 & phia dong va dong nam khu vuc Attapeu, thanh phan gom cac d4
gneis biotit, phién thach anh — biotit va phién két tinh.

- Céc thanh tao gigi Paleozoi, gom:

+ Hé Cambri, thong trung - hé Ordovic, théng dudi (£2- O1): phan b & phia dong khu vuc nghién cuu,
gom d4 phién sericit, phién thach anh- sericit, phién thach anh- muscovit, phién thach anh, cat két bi bién doi.

+ Hé Ordovic, théng thuong - Hé Silur (O3-S): phan bd & phia dong bac va dong nam khu vuc, gom
cac da phién sericit, da phién thach anh - sericit, cat san két, cat két, bot két, da voi silic, da phién thach anh -
calcit.

+ Hé Carbon, théng dudi (C1): phan bb ¢ phia dong bac gdm cét két, bot két, sét két, da phién sét, da
phién sét than va cac via than, chira hoé thach thuc vat.

+ Hé Carbon, théng thuong - hé Permi, théng ha (C,-P1): phan bé ¢ dong béc, gdm da voi vi hat, da
vOi sét xen it 16p bot két va da phién sét.

- C4c thanh tao, gom:

+ Heé Trias, thong ha, thdng trung (T1.2): phan bé rong rédi ¢ ving trung tam, kéo dai tir phia bic xudng
nam. Thanh phan gom cudi két, san két, cat két, bot két, sét két, da phién sét xen cac Iop phun trao ryolit
va tuf.

+ Hé Jura, théng ha - thong trung (J1.2): phan bé tir trung tdm xubng phia tdy nam khu vuc nghién ctu,
gdm cat két mau xam, nau do, bot két mau nau do, tim xen it sét két mau nu, cat két c6 voi, bot két co
voi va khoang hoa dong.

+ Hé Jura, thong thuong - hé Creta (Js- K): 16 ra ¢ ria ranh gi6i phia tay béc va mot phan & phia tay,
gdm c6 san két, cat san két, cat két hat nho dén vira mau xam sang.

- Gisi Kainozoi, gom céc thanh tao tram tich h¢ Neogen va céc tram tich bo roi h¢ B¢ tir.

+ Hé Neogen, thdng Pliocen (N2): phan b trong dién tich nho ¢ trung tam va phia dong cua khu vuc
nghién ctru; gom cudi két, san két, cat két, bot két gan két yéu.

+ Hé Neogen, théng Pliocen - Hé D¢ ti, thong Pleistocen (N2-Q1): phan bd & phia tay va dong bac,
thanh phan gém bazan oliovin, bazan porphyr va tuf cua chdng.

+ Hé Peé tir, thong Holocen (apQ2): gom tram tich song, song 1, phan b doc theo cac thung liing séng,
sudi thudc phia dong bac khu vic nghién ciru; thanh phan gom cudi, cét, bot, sét.

b. Hoat dong magma xiam nhdp

Trong khu virc nghién ctru hoat dong magma xay ra kha da dang va phuc tap, gom:

- Thanh tao tudi Paleozoi giita (PZ,): phan b trong déi cdu trac Nam Trudng Son - Sekong (hinh 3),
bao gdom cac d4 diorit thach anh, tonalit, granodiorit, granit biotit - hornblend va granit biotit.

- Thanh tao tudi Paleozoi mudn-Mesozoi sém (PZz-MZ1): phan bé trong d6i cau trac Nam Trudng Son
- Sekong (Phan Cu Tién va nnk 1989). Thanh phan tir bazo dén acid, gdm gabrodiorit, diorit, granodiorit
va granit, gdm 3 pha xam nhap va pha da mach.

- Thanh tao tudi Mesozoi som (MZ1): gom céc khdi nho phan bd rai rac trong khu vuc nghién ciu. Thanh
phan chu yéu 1 granit biotit, granit hai mica, granit sang mau hat nho va gramt aplit, gom hai pha xam nhap.

- Céc thanh tao magma xam nhap chua 13 tudi: cac da xam nhap Xep vao nhdm nay bao gom cac thé
diabas va dai mach lamprophyr. Ching phan b rai rac va xuyén cat cac thanh tao dia chat c6 tudi tir
Paleozoi dén Mesozoi som (Phan Cu Tién, 1989).

c. Pic diém kién tao

- Hoat dong udn nép: trén co s& phan tich cau truc dia chit va tdng hop tai liéu hién c6, hé thong nép
udn khu virc nghién ciru dugc chia thanh hai phic nép uén chinh va mét sé nép uén nhu: Phuc nép 16m
Tay Nam Lao; Phtc nép 16m Kaleum; Nép 16m ban Nong Viat - ban Bang Ha Noy.

- Hoat dong dut gdy: trong khu vuc nghién ciiu c6 03 hé théng dut gy phét trién theo phuong tay bac -
déng nam, 4 kinh tuyén, déng bic — ty nam. Trong do hé théng dat gay tay bic - déng nam 1 céac dut
gdy nghich hodc chom nghich, chiing phat trién manh mé va c6 vai tro khong ché quang hoa vang goc
trong khu vuc. Céc hé thong dut gdy khac hinh thanh sau tao quang, xuyén cat va gay dich chuyén cac
than quang vang trong khu vuc.

2.2.2. bac dzém phén bé qudng vang gbc khu viee Attapeu

Vang goc khu nghién ctu co lién quan chat ché véi cac yéu t6 cau trac dia chat, cac hoat dong kién
tao. Su phat trién cua cac hé théng dit giy phuong tiy bic dong nam dong vai tro quan trong trong viéc
khéng ché, tich tu khoang san vang trong khu vuc. Pic diém cac d6i quing dwoc tong hop tir cac cong
trinh truéc (Houmphavanh Phatthana, 2018; D& Quéc Binh va nnk, 2012) va thé hién trong bang 1.
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Tir bang 1 cho thiy, cac d6i khoang hoa vang la tap hop cac mach thach anh sulfur chira vang, cé kich

thude, ham lugng va mire d6 nghién cau khac nhau.
Bdang 1. Tong hop ddac diém cac doi vang goc khu vuc nghién cizu va meze d@o nghién cizu

7| Péi quing Chidu dai | Chidu day| Ham luong l\rfé’rfl gf
(m) (m) (9/m) o

1 | Vang Tat | Thach anh- sulfur-vang| 400 04-26,6 | 0,1-438 | Didutra,

~400 16-42 | 02-150 | thimdo

2 | Houaypeak ~1-12 | ~1-120 | 04->10 | DPidutra

3 | Dakkanat ~100 0,2-10,0 | <0,04-2,6 | Ditutra

100-300 | 15-2,0 | 1,3-2,2 N

4| Antoum e h anh- sulfurvang|  ~100 | ~10-250]| 22-762 | Pluta

5| Xexou ~200 ~1-150 | 0,1-3,0 | Didutra

6 | Namxuan | Thach anh- sulfur-vang ~100 ~10- 15,0 0,2-2,0 Diéu tra

7 | Namlay | Thach anh- sulfur-vang|  ~300 | ~20-350| 1,4-30,0 | Didutra

3. Phwong phap nghién citu
3.1. Phuwong phdp dia chat truyén thang

Khao sét thuc dia, két hop thu thap, xir 1y va téng hop tai lidu co trude. Pay 1a phuong phéap dya trén
ngudn thong tin so cap va thir cip thu thap dwoc tir céc tai liéu nghién ciu trude, két hop khao sat thuc
dia dé xay dung luan ctr khoa hoc va 1a co so dit liéu dau vao cho cac phuong phap nghién ciru tiép sau.
3.2. Phuong danh gid tai nguyén
a. Tai nguyén xdc dinh

Cin cir vao dic diém hinh théi, cau tric, thé nim va phuong thirc bé tri cac cong trinh tim kiém, tham
do, cac nha dia chat Viét Nam va Lao da sir dung phuong phap mat cat song song thang dung (& Qubc
Binh va nnk (2012) d tinh tai nguyén vang gdoc xac dinh cho tung dién tich khu moé da tham do hoac tim
kiém chi tiét hoa.

b. Tai nguyen chwa xdc dinh

Pé danh gia tiém nang tai nguyén vang gbc trong khu vuc, tac gia st dung phuong phap tinh thang
theo théng sé quing hoa va phuong phép tuong tu dia chat. Pay 1a hai trong s cac phuong phép du bao
sinh khoang dinh lwong dugc nhidu nha dia chat trén thé gisi va Viét Nam st dung dé du béo tai nguyén
trong cong tac diéu tra, danh gia khoang san (Pang Xuan Phong, Nguyén Phuong, 2008).

>  Phwong phdp tinh thing theo thong sé quéng hoéa

Phuong phép tinh thing theo thdng sé quing hoéa 1a phuong phap dwoc &p dung nhiéu nhat dé du béo
tai nguyén trong ving quing, trudng quang hoic cho déi khoang hoa (d6i quang) nhit dinh. Tai nguyén
du bao dugc tinh theo cdng thic:

Qq= Msp.Sp.d.kq 1)
P = Qq.Cq = Msp.Ssp.d.Kq.Cq )

Trong d6: Qq- Tai nguyén quang; P - Tai nguyén vang; Ms, - Chiéu day trung binh ciia di quang; Ssp -
Dién tich phan bé do’l quang; d - Thé trong cua da chira quang; Cq - Ham luong trung binh caa Au trong
déi quang. Kq - Hé s6 chia quang, xac dinh theo cdng thuc:

K, =—X @3)
r q "'r r ’ 2
Trong d6: Kgila hé s6 chira quang xac dinh trén mot s6 mat cat chuan, dugc tinh theo cong thuc:
.‘II;I.
*Flli'f = ? 4)

Mg 1a tong chiéu day than quang, mach quang trén cét chuan thir i; Msr 1a chiéu day doi quang/hoac
d6i khoang héa trén mat cat chuan thi i.
> Phwong phdp twong tw dia chat
Tai nguyén du bao (tai nguyén suy doan hay phong doan) tinh theo cong thirc sau:
Qq=Ssp.qc.Eij  (5); P =Qp.Cq = S5p.qc.Ej.C (6)
Trong do: qc - Do chira quang trong mot don vi dién tich chuan; Ej- hé sé muc do tuong tu cua khu
vuc can tinh toan tai nguyén so véi khu vuc chuén tinh theo cong thic (7).

vE_ o
Ej; = cup{k’ Xj } = % (7)
r r r HP : IPEP : IF r r
Véi: i, j - dbi twgng so sanh; N- s6 dau hiéu ; aip, ajp - Gia tri cia dau hiéu p thude doi twong i va j.
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4. Két qua va thao luan

4.1. Pic diém cac than quéang

Trong khu vuc nghién ciru, cac than quang vang gbc trong ton tai 2 kiéu hinh thai - cdu trdc chinh 1a
than quang dang mach don 1¢é va dang d6i mach.
a. Than quégng dang mach don lé

Than quing gdom phan giira la tap hop cac mach, vi mach thach anh - sulfur chaa vang, c6 chiéu day
tir 0,2m - 8m, ¢ noi day hon 14m, kéo dai tir hang chuc mét dén vai trim mét. Bao quanh than quing la
d6i da bién dbi thach anh héa c6 chiéu day tir 0,1m - 0,2m. Cac mach thach anh chii yéu hinh thanh theo
kiéu lap day khe nut dang bong 16p, gan nhu nim chinh hop Véi cac da vay quanh va cac mach thuong
nam riéng biét (hinh 1). Ranh giéi giita mach quang véi da vay quanh twong dbi rd rang, kich thudéc cua
mach thach anh - sulfur chtra vang bién d6i twong d6i phuc tap. Thanh phan cac mach kha don gian, chu
yéu la thach anh mau tring duc, tring xam; pyrit va cac khoang vat sulfur. Tai khu mo Vang Tat phat hién
mét than quing dang mach ¢é ham lwgng sulfur cao tGi 60 - 70%. Ham luong vang trong than quang phan
bd khong ddng déu tir < 0,2 — 43,8 g/T.

Hinh 1. Than qudng vang goc dang mach tgi VL3, mé Vang Tat (P46 Quéc Binh, 2012).

b. Than quéng dang déi mach

Than quang gom tap hop cac vi mach, mach nho thach anh tap trung thanh doi day 0,5 -10m, chiéu
dai tir vai mét dén hang chuc mét. Vi mach thach anh c6 mau trang duc, tring xam, chira khoang hoa
sulfur, thanh phan da dang. Cac da nam giira cac vi mach bi dap v&, bién ddi thach anh ho, chlorit hoa va
chira vang. Ham luong vang tir 0,2 - 2 ¢/T. Than quang dang d&i mach c6 cau trdc rat phirc tap, phu thuoc
vao dic diém ciu trdc céc khe nat truge khi bi quang lap diy. Than quing thudng c6 mot vai vi mach
thach anh phan nhanh phac tap (hinh 2). Céc than quing dang d¢i mach thuong di cung céc than quéng
chinh 1a than quiang dang mach. Than quing dang d6i mach gap & hau hét cac diém va d6i quiang vang
géc trong khu vic nghién ctu. So véi than quing dang mach, than quing dang d6i mach thuong cé quy
md nho hon.

Hinh 2. Than quang vang goc dang déi mach H9-T11, mé Vang Tat (P6 Quéc Binh, 2012).

4.2. Tiém ning vang goc khu vie Attapeu
a. Phan vang trién vong

Dua trén céc tiéu chuan vé yéu té lién quan va khng ché quing hoa, ciing nhu cac tién dé va dau hiéu
da xac lap tir cAc cOng trinh treéc (Houmphavanh Phatthana va nnk, 2018; B3 Québc Binh va nnk, 2012),
két hop cac di thuong dia vat y, trong sa va céc cong trinh dleu tra danh gia, dac diém phan bé cac doi
khoang hoa da trinh bay trén dé phan vung trién _vong va xép hang cac dién tich theo 3 muc trién vong
vang goc khéc nhau. Dya vao nguyén tic trén dé phan khu vuc nghién ciu thanh cac dién tich c6 trién
theo cap A, B va C (hinh 3), cu thé:

> Dién tich rét trién vong (cap A): Khu mo Vang Tat véi dién tich 3 km?, Ia dién tich rét c6 trién
vong quang vang goc, tap trung céc tién dé va dau hiéu tim kiém thuan loi, c6 céc than quing da dugc
déu tu danh gia hodc tham do. Tai day, da thi cong cong trinh khai dao trén mat va thi cong cong trinh
khoan dé nghién ctru sy ton tai cac than quing dudi sau, da 14y miu nghién ciru thanh phan vat chét
quang vang.

>  Dién tich trién vong (cip B): Bao gdm céc khu Vang Tat Nhay; Antoum; Namxuan; Namlay va
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Sexou Vvéi tong dién tich 518 km?2. Pay 1a dién tich c6 thdng tin thip hon dién tich trién vong A. Trong
dién tich c6 xuét 16 mot sé diém, mach quang, dsi khoang hoa vang gdc, nhung mue d6 nghién ctru con
thap. Trong dién tich c6 tién dé vé kién tao, magma va tang d4 thudn loi cho qua trinh tao khoang, c6
nhiéu nét tuong ddng vai dién tich trién vong A.
> Dién tich chua 1o trlen vong (cip C): gom khu Dakkanat véi di¢n tich 48 km?, la dién tich chua
rd trién vong vé quang vang goc. Pay 1a dién tich c6 biéu hién vé khoang hda vang, trong dién tich c6 tién
dé thuan loi cho qua trinh tao khoang hoa vang c6 mat cac vanh phan tan trong sa, dia hoa bac thap dén
trung binh.
b. Tiém ndng tai nguyén quang vang goc ving Attapeu
> Tai nguyén xdc dinh
Can ctr vao dic diém hinh thai, cu trdc, thé nam va phwong thuc b tri cac cong trinh tim kiém, tham
do, cac nha dia chit Viét Nam va Lao da str dung phuong phéap mit cét song song thang ding dé tinh tai
nguyén cip 333 va trir lugng Cap 122. Két qua danh gia tai nguyén vang gdc xac dinh cho khu mo Vang
Tat 12 4.750 kg Au; trong d6 cap 122 1a 3.340 kg Au va cap 333 14 1.410 kg Au.
> Tai nguyén du béao
- Phwong phdp tinh thang theo hé sé chira quang: Duya vao tai liéu thu thap duoc tir cac bdo céo két
qua tim kiém danh gia quing vang goc ving Attapeu ty I¢ 1:25.000; 1:10.000, 1:2.000 do cong ty Co
phan Viét - Lao thyc hién nam 2012 va bao céo két qua diéu tra khoang san vang ving Attapeu ty I¢
1:10.000 do Lién doan Intergeo thuc hién nam 2010, tién hanh xac dinh cac thong s6 phan &nh vé hé sé
chira quang; thé trong cua ham luong Au trung binh trong cac doi qudng, diém qudng, cling nhu d¢ sau
ton tai quang hoa dé dy béo theo phuong phép tinh thang theo thdng sé quang hoéa. Ap dung cong thirc 3,
4 dé xac dinh céc thong sé quing hoa va cong thirc 1, 2 dé tinh tai nguyén quang va tai nguyén kim loai
Au. Két qua tong hop & bang 2.
Bdng 2. Két qua du bao tai nguyén vang géc bang phuong phép tinh thang theo hé sé quang héa

Khu vuc M The Pj sau Ham Dign Hé s6 chira Tai
TT nahién ciu trién trong N tai lwgng tich Lana K nguyén
g vong (d) WoEm | my | TE9R T Au(kg)
1 | Vang Tat Noi A 27 100 228 3 0,00157 1.450
Vang Tat Nhay - B 25 100 18 121 0,00157 42.740
Houaypeak
3 Namlay - B 23 100 1,05 191 0,00123 28.370
Antoum
4 Namxuan B 23 100 1,03 143 0,00119 20.160
5 Xexou B 23 100 0,74 63 0,00108 5.790
6 Dakkanat C 23 100 0,62 48 0,00102 3.490
Téng 569 102.000

- Phirong phdp tirong tw dia chat: Dé du bao tai nguyén vang gdc trong khu vuc theo phuong phép
tuong tu dia chit, tac gia sir dung khu moé Vang Tat 13 dién tich “chuén”, tai day dé tim kiém chi tiét hoa
ty 18 1: 25.000; trong d6 c6 dién tich 3km? da duoc tham do (dién tich trién vong A). Pay la dién tich dwoc
chon lam co s¢ du béo dénh gid cho cac dién tich con lai (dién tich trién vong B va C). Str dung cong thuc 5, 6
dé duy béo tai nguyén theo phuwong phap tuong tu dia chat, 7. Két qua tong hop ¢ bang 3.

Bang 3. Két qua dur bao tai nguyén vang goc

Do chwra

Lz Ham Dién : Heé sb Tai

T ety | M| g | ton | SO | o | nauven
j (9/T) (Km?) (TIm?) Eij Au (kg)

1 Vang Tat Noi A 2,28 3 0.9 1.300
2 Vang Tat Nhay - B 18 121 0.85 49.700

Houaypeak

3 Namlay - Antoum B 1,05 191 0,000212 0.55 22.930
4 Namxuan B 1,03 143 0.60 18.550
5 Xexou B 0,74 63 0.65 6.420
6 Dakkanat C 0,62 48 0.45 2.840
Téng 569 101.740

Tur bing 3 cho thdy tong tai nguyén vang goc khu vuc Attapeu Ia kha lon, dat khoang 101.740 -
102.000 kg Au (101 — 102 tan Au).
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5. Két luan

> Khu vyc nghién ciiu ¢ céu tric dia chat kha phtc tap, hoat dong magma- kién tao xay ra manh mg.
Céc dut gy phuong tdy bic - dong nam dong vai tro quan trong trong viéc khdng ché, tich tu khoang san
vang trong khu vyc. Quang vang goc phan bd chii yéu doc theo cac d6i dap va, khe nut phwong kinh
tuyén va & kinh tuyén, phat trién trong cac thanh trim tich bién chat tudi NeoProterozoi- Cambri sém (NP-€3).
D4 bién d6i canh mach chi yéu 14 sericit hda, thach anh héa, chlorit hoa va berezit héa.

> Khu vyc Attapeu c6 tiém ning kha 16n vé vang géc va phan bé tap trung trong d6i cdu tric Nam
Trudng Son - Sekong, thudc phia dong dién tich nghién ciu. Két qua da khoanh dinh dugc 01 dién tich
trién vong cap A (khoang 03 km?); 6 di¢n tich trién vong cap B, véi tong dién tich khoang 518 km? va 01
dién tich it trién vong (cip C) khoang 48 km2. Trong khu vuc ton tai 2 kiéu than quang: than quiang dang
mach don va than quang dang d6i mach. Céc than quing dang mach don chu yéu hinh thanh theo kiéu lap
day khe nirt dang bong 16p, gia chinh hop véi cac da vay quanh va cac mach thuong nam riéng biét. Than
quing dang d6i mach 1a tp hop céc vi mach, hoac cac mach thach anh nho; c6 dic trung 1a cac d4 nam
xen kep voi cac vi mach thach anh thuong bi dap va, bién doi thach anh hod, chlorit hoa va chia vang.
Than quang dang doi mach c6 cau tric rat phirc tap va phan b phé bién trong khu vuc. Ham lugng vang
trong cAc than quang thay ddi tir < 0,2 - 43,8 g/T.

> Téng tai nguyén vang gbc di xac dinh (cap 122 + 333) 1a 4.750 kg (Au); tdng tai nguyén du bao
(cép 334) dat khoang 101.740 - 102.000 kg Au. Két qua tong hop tai liéu ciing cho thay, ngoai vang trong
cac than quang con c6 cac nguyén té ¢o ich di kém 1a Ag, Cu, Pb, Pb-Zn, can duoc quan thm nghién cau
khi tién hanh cong tac diéu tra danh gia va thim do vang gdc trong khu vyc.

SO PO PHAN VUNG TRIEN VONG VANG GOC
VUNG ATTAPEU - NAM LAO
TY LE 1: 500.000
DI THUONG KHOANG VAT TRONG SA
= N i Vanh phan tin KHOANG SAN
Ll ST K hitu Khodng sin |Diém quing |  Thanh hé quang, kidu quing
vt || 20 | | [V O A [ i i
= Dok | @ Cu _|Don trong b magma dap v0 bt 06
Viag (=) e 23 Chi-kim | @ Pb-Zn [Thach anh - galenit - sphalerit
Nt bodog |, i k. —»/ Skt @ Fe | Magoetit - hemati
DI THUONG NGUYEN TO KIM LOAI
Vaskighia e PHAN VUNG TRIEN VONG KHOANG SAN
Ham |
e " > R oo venviéavons cip o
Mangan (Ma) >20 TR =Ty
Bari (Ba) >33 7 N
[T osen e wicn vome csip e
Ciwom (Cr) 13 C >
2 ce

‘Theo ti lidw lién doan Interaeo nim 2012

Thanh ta0 xam rhdp granitoid tudi Trias sm: Pha 2: granit sdng mu hat nhd, granit aplit
‘Thanh ta0 xam nhap granitoid twéi Trias s6m: Pha I: granit biotit. granit hai mica.
r ‘Thianh t30 xam shp granitoid twdi Permi - Trias som
H¢ D¢ tit, thng Pleistocen: Bazan olivin, bazan olivin c6 nefelin, bazan olivin pyroxen a&ﬂ Pha 4 (pha &S mach): granit aplit (  yranit pegmatit ( )yfersanit (K).
va tuf ciia chiing. Cic d4 thong cu ta0 16 héng. kién tnic porphyr: day 150 - 230m. Pha 3: granit biotit-horblend, granit biotit v granit mdu sic <.

S Pha 2: diorit thach anh. tonalit. granodiorit, granit horblend - biotit
—  hat vita &&n 16n.
Pha 1: gabeodiorit, diorit, moazodioit.
He Carboa, thaing thong - he Permi, thng ha: Phin rén: i voi vi hat, 44 voi sét xen i
16p bt ket va & phicn sét, chita héa thach: day 500 - S00m.
He Carbon, thoag ha: cdt két, bot két, sét két, s phicn sét, dd phi¢n sét than vi cdc via than;
chita hos thach thuc vas: day 280-700m.
m Xam nhap granitoid i Silur-Devon som: Pha 2: granit biotit - homblend, granit biotit.

- [“apQ: | He D . thing Holocen: Aluvi - proluvi: trim tich song. song 18 gm cudi, cit; day 1-6m.

H¢ Neogen, thong Pliocen - hé D¢ i, thong Pleistocen: Bazan oliovin, bazan porphyr vt
twf cita chiing: day 260 - 300m.

m Hé Neogen, théng Pliocen: Cudi ke, san ke, cit két, bot ket gin két yéu: day 50 - 150m.

El He Creta, théng thong: Cudi két, cudi san két, san ke, ciit két, bot két: day 500 - 600m.

H¢ Jura, thding thong - hé Creta: san k&, cét san k&, cét két hat nhé dén vira mau xém

sing: diy 160-340m. Xam nhap granitoid tusi Silur - Deven sém: Pha 1: diorit thach anh, toaalit, granodiorit,
He¢ Jura, théng ha - thong trung: cdt k&t mau x&m, ndu do, bot két mau ndu do, tim xen it H¢ Ordovic. thng thong - hé Silur: D4 phién scricit, i phin thach anh - sericit. céit san
sét ket mau ndu, cit k& c6 Vi, bot két ¢6 voi va khodng héa ddng: day 600m. AL, CACE: bt Wi, 38 val aiic. 04 pit Wach sel = calc> iy 1580 - 7308,
5 5 B & P s Hé Cambri, thong trung - h¢ Ordovic. thong ha: D4 phién sericit. di phién thach anh - scricit, i
Cic thinh t30 magma khog 10 tuSi: Da- Disbos;  finet; | - Lamprophyr khong phin chia. e e e e e o £y 140

- Thiah t30 x4m nhdp mafic tudi Palcozoi som: Gabro - amphibol va gabro,
- Thanh t30 xAm nhdp granitoid tuéi Trias gita: Granit porphyr, granit, granophyr.
[ YT U S ———
He Trias, thong ha - thong trung: cudi kt, san két, c4t két, bot két, sét ke, di phicn sét xen [T G Proscroni Gocis i goeis i mica. plagiogn’s muscovit dd hicthach anh - i
chic 16p phun trdo ryolit va tuf cia chiing: dy 550 - 1500m. 04 phicn k& tinkx dby s hom 430m.
—

Hinh 3. So' d6 phan viing trién vong qudng vang gac ving Attapeu

Tai liéu tham khao

D4 Quéc Binh va nnk (2012). Bdo cdo Tham do mé Vang Tat Nhay - San Xay - Attapeu, cong ty Long
Thanh. Viéng Chan — CHDCND Lao.

Dang Xuan Phong, Nguyén Phuong (2008). Phuwong phdp tim kiém va du bdo dinh lwong tai nguyén
khoang san. Bai giang dung cho hoc vién cao hoc va NCS nganh Kj thudt dia chat. Trudng Pai hoc Mo -
Dia chat, Ha Noi.
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Cuc Dia chat - CHDCND Lao.

Houmphavanh Phatthana, Nguyén Phuong, Nguyén Tién Diing (2018). Pac diém quang hoa va phan
viing trién vong quang vang gbc khu vuc San Xay-Attapeu-CHDCND Lao. Tap chi cdng nghiép mé. Sb
ky niém 40 nam thanh 1ap B6 mon Tim kiém - Tham do. truong Dai hoc M6 - Dia chat.

Motomu Goto va nnk (2008). Bdn do dia chat va khoang san to' D - 48 - X1 va D - 48 - XII (du 4n JICA
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Department of Geology and Mine of Lao PDR. Minerals year look 2010 — 2020. DGM. Vientiane, Laos.

ABSTRACT

Native gold resource potentials in Attapeu region southern Lao people's

democratic republic
Houmphavanh Phatthana * 2, Nguyen Phuong *, Nguyen Tien Dung *
1. University of Mining and Geology.
2. PhD student of Lao People’s Democratic Republic

The article introduces some recent findings based on the combination of previous research’s
documents summary and application of logical informational mathematics in coordination with
quantitative biochemical prediction method (the method of straight calculation according to the
parameters of the ore, similar geological method, etc.) to evaluate native gold resource potentials in Attapeu
region, Southern Lao People's Democratic Republic. Findings can be concluded as follows:

There exists 2 main types of orebody which are vein-shaped orebody and stockwork orebody in the
research area. Vein-shaped orebody is an assembly of gold-bearing quartz-sulphur minor lodes and veins
which are clearly defined from the wall rocks. Stockwork orebody is an assembly of minor lodes, or
broken quartz lodes, interlaced with quartz-modified, chlorinated stones. Gold grade in orebody ranges
from < 0,2 to 43,8 g/T. The native gold resource in Attapeu region is highly potential and concentrates
mainly in the structural zone of Southern Truong Son — Sekong, eastern side of the research area. The
results delinate 01 highly potential area (3km?), 05 potential areas (518km?) and unknown-potential areas
(48 km?). Total defined native gold reserves (grade 122 + 333) is 4.750 Kg (Au); total inferred reserves
(grade 334) is approximately 102.000 — 101.740 kg Au. Apart from gold, there are useful components in
the orebody including Ag, Cu, Pb, Zn which demand further research during native gold inspection and
exploration in the region.

Keywords: resource; logical mathematics; Attapeu; Lao People's Democratic Republic
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ERS® - ~ HOINGHI TOAN QUOC KHOA HOC TRAI DAT
PRMSORNCES N0 /A TAI NGUYEN VOI PHAT TRIEN BEN VIFNG (ERSD 2018)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Ngudn gbc quang sericit Son Binh, Ha Tinh trén quan diém

cua su bién doi nhiét dich
Nguyén Thi Thanh Thao'*
! Truong Pai hoc Mo - Dja chat

TOM TAT

Sericit Son Binh 1a khodng san khong kim loai, thuoc huyén Huong Son, tinh Ha Tinh. Sericit dugc phat
hién thugc déi khoang hoa phat trién theo phuwong tay bac — dong nam, nam tron trong cac da tuf ryolit
cua hé ting Pong Trau. Thanh phan khoang vat chinh cia quing bao gom sericit, thach anh, khoang
kaolin (kaolinit), cung véi pyrophylit va sulfide di kém. Sericit dugc thanh tao do qué trinh bién doi
feldspat kali va plagioclaz ¢ nhiét d¢ trung binh - thap, qué trinh nay ciing tao ra kaolinit khi nhiét do
giam dan. Két qua phan tich mau cho thdy c6 sy ting cao ham lwong Al,O3, K0, giam ham lwong SiO;
va TFe tir d4 tuf ryolit sang sericit. Dong thai, tir d4 chira sericit dén cac mach quing chua kaolinit, ham
luong SiO2 va TFe giam, trong khi AlOs va K0 tang, phu hop véi sy ¢c6 mat cia khoéng kaolin va
pyrophylit trong cidc mau nghién ctru. Két qua phan tich nhiét d6 tao khoang cung véi t6 hop khoang vat
di kém cho thay nhiét o tao khoang sericit trong khoang tir 150- 285°C, véi tuan tu thanh tao theo nhiét
do giam dan tir sericit hoa dén kaolinit hoa. Nhu vay, sericit Son Binh |a quing sericit trong argilit, dwoc
hinh thanh do qua trinh bién chat trao doi nhiét dich argilit hda xay ra trén cac thanh tao phun trao
axit la ryolit va tuf cua chdng.

Tir khoa: sericit Son Binh; bién di nhiét dich; tuf ryolit

1. Pit van dé

Quing sericit Son Binh ndam & huyén Huong Son, tinh Ha Tinh. Sericit dugc phat hién trong da nui lira
ctia hé ting Pong Trau c6 tudi Trias gitra (T2a dr) (Tran Van Tri, Vii Khiic, 2009). Quan sét cau triic khu
vuc tai thuc dia cho thdy sy hinh thanh déi khoang hoa sericit trong da ryolit c6 lién quan mét thiét voi hé
thong dut gay cung phuong. Tir nghién ctru ve tap hop khoang vat xuét hién trong déi khoang hoa c6 sy
bién d6i rd rang tir d4 gbe sang quing sericit dudi tic dung cua nhiét dich. Qua trinh bién ddi nhiét dich
xay ra doc theo cac ddi gy trong da ryolit voi cac khoang vat dugc thanh tao khac nhu kaolinit va
pyrophylit.

Tuy nhién, dé lam r& hon vé qué trinh bién ddi ndy, da c6 mot sé nghién ctru vé cac dic diém thanh
phan khoang vat, hoa hoc, co ché thay ddi tir tuf ryolit — sericit — kaolinit, hanh vi dia héa cac nguyén
t6. Trong bai bao nay, trén co so két qua nghién cau t6 hop thanh phan khoang vat, thanh phan héa hoc
va cac dic diém dia hoa cua d4 nguyén thuy va quang, nhiét o thanh tao quing dé nhan dinh sericit Son
Binh ¢6 nguon géc bién chit trao doi nhiét dich va thugc kiéu quang argilit hoa.

2. Coso'ly thuyet va phwong phap nghién ciu
2.1. Co sé Iy thuyét

Sericit dugc hinh thanh trong diu kién noi sinh chu yeu ¢6 hai ngudn gbc tao nén nhiing mo ¢c6 quy
mb cong nghiép: Ngudn gbe bién chit khu vyre va bién chét trao doi nhiét dich. Sericit c6 ngudn gdc bién
chét khu vuc 13 nhirng loai duoc hinh thanh lién quan dén cac d6i bién chat nhiét dong co pham vi khu
vuc. Phin 16n cac bién chét khu vuc thuong lién quan dén cac giai doan kién tao tao nui nhu hut chim,va
cham luc dia. Sericit co nguén géc bién chét trao d6i nhiét dich dugc hinh thanh do bién chét trao d6i
gitta dung dich nhiét dich va cac d4 alumosilcat sang mau, xdy ra & d6i nong, gém mat dét, trong diéu kién
nhiét do trung binh - thap, ap suat thap. Nhimng nghién ctru trude ddy da xac dinh duge mot s6 loai hinh
quing sericit bién chét trao d6i nhiét dich: Quing sericit berezit; quing sericit trong quarzit thir sinh;
quang sericit trong argilit.

2.2. Phwong phdp nghién ciru
2.2.1. Phirong phdp tong hop, xi ly céc tai liéu lién quan

Phuong phap nay nham thu thap, xt ly, hé théng héa céc tai liéu va xac dinh ciu trac dia chat khu Son

Binh, 1am rd vé vi tri phan bd, dic diém dia chat khu mo.

2.2.2. Phwong phap nghién ciu thanh phan vat chat i
Str dung t6 hop cac phuong phap phéan tich mau Ia&t mong thach hoc, phuong phap nhiéu xa tia X
* Tac gia lién hé

Email: nguyenthithanhthao@humg.edu.vn
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(XRD), phuong phap huynh quang roenghen (XRF), phuong phép quang phé plasma -Inductively
Coupled Plasma (ICP-MS), phuong phap hip thu nguyén tir (AAS). Viéc su dung cdc phuong phap
nay nham xac dinh té hop khoang vat tao da cling nhu su bién d6i cua cac khoang vat; xac dinh
ham lugng cac oxit, thanh phan cac nguyén té trong mau nghién cau.

2.2.3. Phirong phdp nhiét d¢ dong hda bao thé
Phuong phap nay nham xac dinh nhiét do thanh tao ciia cac bao thé ¢ trong mau nghién ciru. Mau
duoc phan tich tai phong thi nghiém cua Vién Khoa hoc Bia chat va khoang san.

3. Két qua va thao luan
3.1. Pic diém dia chdt qudang hoa

Ving nghién ciru nam trong d6i ciu triic Hoanh Son thudc dai tao nui Trudng Son. Cac d4 cu thanh
nén déi cau tric gdbm tram tich luc nguy@n, luc nguyén - phun trao hé tang Séng Ca, hé tang Hudi Nhi, hé
tang DBong Triu va cac tram tich Dé tr; da xam nhap chi gap phtc hé Séng Ma (Ciullo va Peter, 1996;
Collins, Lorence, 1997).

Céc d4 cua hé ting Séng Ca (03-S2 s¢) phan b khé rong vei thanh phan vat chat twong déi dong nhat,
chu yéu gom cac tram tich lyc nguyen dang flish bi bién chat yéu. Hé tang Hudi Nhi (Sa - D1hn) co thanh
phan chu yéu la cat két, da phién sét, bot két, cat két, da phién thach anh sericit. Hé ting Bong Trau nam
khong chinh hop trén cac thanh tao ¢4 hon va dugc chia thanh hai phan hé tang: a/ Phan hé tang dudi
(T2a dn) cha yéu la cac da phun trao ryolit, cudi két tuf, tuf ryolit, cudi két thach anh. Chiéu day cua
phan hé tang dudi 250-950 m ; b/ Phan hé tang trén (T2 a dr.) gom chu yéu 1a bot két, da phién sét mau
nau, nau phot tim, phan 16p mong, xen cac I6p mong cat, san ket mau xam nau. Chiéu day cua phan hé
tang 700-800 m. Phu Ién trén I cac thanh tao tram tich Dé tir gdm cét, bot, sét 1an cac thau kinh cudi.

Trong vung nghién cau ¢ mat cic thanh tao magma xam nhap phuc hé Song Ma pha 1 (ytT2 smi),
thanh phan gém da granit dang porphyr 16 ra & phan Tay Nam cua ving. Trong ving nghién ctu phat
trién cha yéu hé théng dut gay theo phuong TB-DN véi gc dbc khé I6n (60-70°). Cac hé thong dit gay
nay khéng ché ciu trac dia chit va dong vai tro 1a duong dan cua cac thanh tao magma ciing nhu déi
quang hoéa trong vung. Pdi khoang hoa sericit kéo dai theo phuong TB-DN, dai hon 4.000 m, rong
50+150 m phét trién trong cac da tram tich, tram tich phun trao axit - trung tinh thugc phan hé tang dudi
cua hé ting Pong Trau. Péi khoang hoa nay phat trién song song vai hé thong dut gay chinh trong ving
theo phuong TB-PN, d6i quang nam tron trong dé ryolit ciia hé tang Pong Trau. Ham luong sericit trong
déi khoang hoa bién déi tir 10 - 60%.

3.2. Dic diém thanh phén vit chit qudng sericit va dd chiva quing
3.2.1. Bdc diém thanh phan khoang vt

Thanh phan khoang vat quang sericit: Két qua phan tich thach hoc lat mong, XRD va roenghen di xéac
dinh duoc quang sericit Son Binh ¢ t6 hop khoang vat chu yéu gém sericit, pyrophylit, thach anh,
kaolinit va feldspat, chlorit, ngoai ra it pyrit, arsenopyrit, sphalerit, goetit, zircon, boemit, hematit.

Thanh phan khoang vat da tuf ryolit chira quang: Qua trinh sericit héa tir cac hat khoang vat feldspat va
manh thiy tinh nguyén thiy cia cac d4 phun trao hé tang Dong Trau duoc quan sét rat rd dudi kinh hién
vi phan cuc. Qué trinh bién ddi d6 c6 thé mot phan hoic hoan toan khong dé lai hinh dang ban dau cua
khoang vat hozc manh thuy tinh nguyén thiy (Anh 1). Doi khi ton tai mot sé khoang vat feldspat chwa bi
bién doi hoan toan va con giir lai mot phan hinh dang hat feldspat trong d4 gdc (Anh 2). Su thay thé
khoang vat sericit trén cac khoang vat feldspat hoac manh thiy tinh thuong di kém voi hién twong chlorit
hoéa va epidot hoa, dién hinh cho kiéu bién d6i nhiét dich nhiét do thap dén trung binh. Dac biét quan sat
trong nhiéu lat mong thiy c6 su xuat hién cua thach anh (dang mach hoic xam tan) khong bi bién dang
hoic bién dang yéu, khac biét hoan toan véi thach anh manh vun sic canh nam 1an I6n voi khoang vat
sericit trong mau. Piéu d6 chirng to day 1a nhitng mach thach anh dugc hinh thanh thé hé sau do su xuyén
Ién cua cac dong nhiét dich ciia magma dudi siu hoac ban than ching 1a san pham do giai phéng silic
trong qua trinh bién ddi sericit hoa.

Nhiing quan sat trén hoan toan phu hop véi cac nghién ciu trude day vé bién ddi sericit thay thé
khoang vat feldspat hoic manh vun thay tinh trong da axit pho bién trén thé giéi, nhu sericit phét trién
trén da granit khu Rosses cua Ai len (Que va nnk, 1996), khéi xam nhap granit Skidoo, California (M¥)
(Collins va Lorence, 1997).
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Anh 1. Tuf ryolit b bién ddi sericit héa Appendix A. Anh 2. Hat feldspat (Fs) b; thay thé gap mon
boi sericit (Ser); vi mach thach g:mh (Q) nhiét dich mugn
Xuyén cat

3.2.2. Bdc diém thanh phan hoa hoc cia dd tuf ryolit va qudng sericit

Phan tich thanh phan hda hoc cua da tuf ryolit va quing sericit nham 1am sang t6 sy thay doi ham
lugng cdc oxit trong da va quing. Ham luong cac oxyt chinh trong tuf ryolit cé SiO, dao dong tir 68,02
dén 75,66%; Al,O3 tir 13,20 dén 15,94%; KO tir 0,91 dén 2 ,73%, ham luong cac oxyt nay trong quang
sericit 1an luot 12 62,30- 65,46%; 22,37- 24,22%; 4,58- 5,07%. Két qua phan tich mau cho thiy c6 su ting
cao ham luwgng Al,O3, K20, giam ham lugng SiO; va TFe tir da tuf ryolit sang sericit (Hinh 1, Hinh 2).

A|203 30 KZO 6 '
20 . ] il
* + Tuff ryolit RS + Tuff ryolit
10 W Sericit 2 ¥ Sericit
»
0 T 1 0 T 1
0 50 100 Sio, 0 50 100 Si0,
Hinh 1. Biéu do so sanh ham hrong Al,O3 ciia Hinh 2. Biéu @6 so sanh ham hrong K20 cua ryolit
ryolit Bong Trdu va sericit Son Binh trong quan hé ~ Dong Trdu va sericit Son Binh trong quan hé Voi
VoI ham lwong SiO; ham luwong SiO;

Nhitng bién d6i vé thanh phan tir tuf ryolit dén sericit phan anh sy mang di cua SiO,, Fe,O3 va thém
vao ham lugng K* va Al* trong sericit.

3.2.3. Thanh phan cac nguyén té vét trong tuf ryolit va qudng sericit

Két qua nghién ciru, ddi sanh thanh phan cac nguyén té dat hiém va cac nguyén tb vét ciia da phun trao
(tuf ryolit) chua bi bién doi (it bi bién d6i) vai cac san pham bién doi chinh 1a sericit va kaolinit. Tuf
ryolit ¢6 dang dd thi REE dwoc chuan héa chondrit cho thy sericit cé hinh dang d thi gan nhu cing
dang cua tuf (Hinh 3). Ham luong cua cac nguyén t6 vét, nhu Rb, Ba, Th, Zr 1a twong di cao (Hinh 4)

Theo d, ty 1¢ trung binh LREE/HREE (7,36 - 11,45 - 29,88) va ty I¢ trung binh (La/Y)n (25,26 -
61,98 - 363,22) tang tir cac da tuf sang sericit toi kaolinit cho thdy ¢ su tang dan vé muc do phan doan
REE trong qua trinh bién d6i. Téng ham lugng REE cua cac dé tuf va cac thanh tao sericit (trung binh 1an
luot 1a 287,36ppm va 438,42ppm) tuong tng véi cac san pham kaolinit hda (trung binh =143,08ppm)
ciing cho thay ¢ sy mang di dang ké cua REE, chling ¢6 thé mang di cing véi SiO,. Cac do thi tuong tu
ctia REE chuan (Hinh 3) c6 thé noi 1én mdi quan hé nhan qua giira cac da tuf ban dau véi qua trinh sericit
hoa va kaolinit héa véi sy mang di dong nhat REE.

Déi véi cac nguyén t vét Rb, Nb, Nd, Zr, Ti va Y bi nghéo di dang ké trong qua trinh bién doi phan
anh sy mang di twong g cua chling trong qua trinh hinh thanh sericit va kaolinit tir tuf va qua trinh nay
c6 thé c6 lién quan véi cac dic diém dija hoa.
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Hinh 3. Gian do REE chudn héa theo chondrit d6i Véi cac dd va quing sericit Son Binh.
Tri so quy chuan chondrit tzr Sun va McDonough (Sun va McDonough, 1989)
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Hinh 4. D6 thi cac nguyén to vét chuan héa theo manti nguyén thuy doi véi cdc d
va qugng sericit Son Binh. Cdc tri s6 chudn hda tzr Sun va McDonough (Sun va McDonough, 1989)

3.3. Ludn ban vé diéu ki¢n thanh tgo sericit Son Binh
3.3.1. Nhdn dinh vé qua trinh bién doi tao qudng sericit Son Binh

Thanh phan khoang vat chinh cua quing sericit Son Binh 14 thach anh, sericit, nhém kaolinit va
pyrophylit. Tir cac da nguyén sinh bién doi thanh sericit va sau d6 1a kaolinit, ham luong cia SiO, giam
di, con ham luong cua Al,O3 tang, phu hop véi su tang ham lugng kaolinit (dickit). Sy mang di r6 nét cua
K, Na va Ca, cling vé6i su giam di Fe va Mg cho thiy day 1 hé dia hda m déi vai dung dich nhiét dich va
c6 lién quan vai bién chat trao dbi tao ra sericit va kaolinit tir d4 ban dau 1a tuf ryolit. Dung dich nhiét
dich dugc cho la dung dich axit nhu Koch va nnk da dé xuat (Koch va Zinkernagel, 2004). Sy xuit hién
cua cac khoang vat bi bién ddi c6 thé duoc sinh ra thong qua cac phan @ng theo cac nghién ciu cua
Hemley va Jones (Hemley, 1980). Thong thuong, sericit 1a pha trung gian tur feldspat thanh kaolinit va
pyrophylit, nhu thé hién & cac phan tng (1), (2), (3) va (4).

3 K[A|Si303]+2H+—>KA12[A|Si3010] (OH)2+68i02+2 K+ (1)

K-feldspat Sericit

3(Na,Ca)[AlSiz0g]+ K*+2H*— KAI>[AlSiz010](OH), +6SiO, + 3(Na*, Cay") 2

Plagioclaz

Sericit

2KAI[AlSi3010](OH)2 + 2H* +3H,0 —3 Al,Si20s(0OH)4 +2K*

Sericit

Kaolinit

4KAI;[AISiz010](OH)2 +4H* — 3Al2Si4019(OH)2+ 6AIO(OH) + 4K*

Sericit

Pyrophylit

Cac phan (g trén lién quan dén sy mang di dang ké SiO,, phi hop véi nhitng nghién ctu dia héa.
Ngoai ra, kaolinit c6 theé duoc hinh thanh tryuc ticp tir feldspat qua phan ung (5), cung véi sy mang di dang
ké SiO,. Két hop vai SiO,, kaolinit cd thé dugc chuyén thanh pyrophylit thdng qua phan (ng (6) khi nhiét
do tang.
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2NaAlSizOg + H,0 + 2H" — Al,Si,05(0H)4 + 4Si0, + 2Na* (5)

Plagioclaz Kaolinit
AleizOs(OH)4 + 2Si0O, —>A125i4010(OH)2 + H,0 (6)
Kaolinit Pyrophylit

Sy ¢6 mat cua tap hop sericit di ciing voi da nguyén sinh cho thay, trong khu vuc Son Binh c¢6 thé cho
rang feldspat trong d4 nguyén sinh, ca K-feldspat va plagioclaz, cé thé bi bién d6i d¢é tao thanh sericit khi
c6 mit dung dich axit theo phan tng (1) va (2). K* bi mang di theo phan ting (1) c6 thé la chét tham gia
trong phan ung (2). Su mang di tiép K* cua sericit dan dén su hinh thanh cua kaolinit thong qua phan ng
(3) va ciing co thé tao ra pyrophyllt théng qua phan tng (4) & nhiét dd cao hon so vai kaolinit va ¢ ap suat
tuong tu [6]. Sy xuat hién ph bién cua kaolinit trong to horp véi pyrophylit cho thay nhiét do & mot s6
noi cao hon so véi cac tich tu kaolinit thuan khiét (Koch va Zinkernagel, 2004). Tuong tu nhu vay, Su tao
ra SiO; tir cac phan tng (1), (2) va (5), c6 thé trong wng voi vo giau Si va nghéo sét trén mo do su léng
dong SiO- tu do trong hodc sau khi hinh thanh sericit va kaolinit (Frank-kamenetski va nnk 1979).

Nhitng nghién ciru vé hanh vi dia hoa cuia cdc nguyén t6 chinh va cac nguyén to vét trong ca da vay
guanh va quang sericit Son Binh cho thay sericit & day d4 dugc hinh thanh do bién d6i nhiét dich cua tuf
ryolit.

3.3.2. Nhiér d¢ tao khoang sericit

Viéc xac dinh nhiét do tao khoéng sericit duoc luan giai tir t6 hop cong sinh khoang vat quang. Tuy
thude vao nhi¢t d thanh tao, to hop cong sinh khoang vat trong quang s€ co su thay doi. Chinh thanh
phan cua céc t6 hop cong sinh khoang vat chi ra nhiét d6 thanh tao cua ching.

Theo céc nghién ciru trude day cua Frank VA; Maineri, Cinzia va nnk; Lagat John (Fromaget, 1929;
Lantenois va Honoré, 1907; Meffre, 2008), sericit thuong dugc thanh tao trong khoang nhiét d6 tor 150 +
350°C. Tuy thudc vao nhiét do thanh tao, to hop cong sinh khoang vat trong quang s& c6 su thay doi. To
hop cong sinh khoang vat cho thiy déi khoang hoa dic trung t6 hop bién chat thach anh, illit (sericit),
pyrophylit, chlorit, kaolinit va khoang vat quing pyrit, dién hinh cho nhiét do bién chit khoang 200 -
250°C. Trong mot s6 mau c6 su xuét hién caa epidot thé hién diéu kién bién chit c6 thé 1én dén 250 -
300°C. Nhiéu tac gia da tong hop diéu kién thanh tao pyrophylit & nhiét do trén 260°C (Pao Pinh Thuc,
1982), cing Vvéi ton tai dong thoi cua kaolinit va pyrophylit cho phép xac dinh nhiét do ti da 1a 350°C.
Thong thudng dbi véi loat bién chat khdng c6 sy xuat hién cua khoang vat biotit (nhu t6 hop quang sericit
tai Son Binh) s& cho nhiét do bién chat dugi 300°C (Pao Pinh Thuc, 1982).

Két qua phan tich mau nung nd bao thé thach anh cing giai doan tao quing sericit Son Binh cho thay,
mau gdm céc loai bao thé long - khi, khi - long va khi, bao thé kich thudc nho dén trung binh. Cac bao thé
long - khi c6 mat dé cao nhét, ching phan bé kha déu trong mau. Dya vao su ton tai cua céc loai bao thé
va nhiét ¢6 ddng hoa cac pha cua ching, cé thé cho riang cac khoang vat duoc thanh tao trong khoang
nhiét do tir 150-285°C.

3.3.3. biéu kién thanh tqo sericit

Theo dic diém t6 hop khoang vat, dac diém thanh tao quang, sericit Son Binh dwgc thanh tao do qua
trinh sericit hoa tir cac hat khodng vat feldspat va manh thuy tinh nguyén thuy cua cac da tuf ryolit thugc
hé tang Dong Trau, di kém véi hién tuorng chlorit hoa va epidot hoa. Nhiing két qua nghién ctru cho
thay, cac thanh tao bién doi tir d4 ndi hra hé ting Pong Trau khu vuc Son Binh c6 t6 hop cong sinh
khoang vét thach anh + sericit + kaolinit + pyrophylit + epidot + chlorit + pyrit, nhiét do thanh tao trong
khoang 150-285°C. Nhu vay, co thé xép quang sericit Son Binh la quéng sericit trong argilit, dwgc hinh
thanh trong qué trinh bién chét trao déi nhiét dich argilit h6a xay ra trén cac thanh tao phun trao
axit la ryolit va tuf cua chuang.

4. Két luan
Tur nhitng két qua nghién ctu va luan giai trén, tac gia cé nhitng két luan nhu sau:

- bei khoang hoa sericit phat trién song song véi hé thong dut gy chinh trong ving theo phuong TB-DN,
d6i quang nam tron trong d4 tuf ryolit cua hé ting Bdng Trau.

- T6 hop khoang vat trong quang sericit Son Binh chu yéu gom: sericit, pyrophylit, thach anh, kaolinit va
feldspat, chlorit, ngoai ra it pyrit, arsenopyrit, sphalerit, goetit, zircon, boemit, hematit.
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- Sericit Son Binh duoc hinh thanh do bién doi nhiét dich cua tuf ryolit, véi nhit do thanh tao khoang
150- 285°C, thugc kiéu quang sericit trong argilit.
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ABSTRACT

The origin of Son Binh sericite ore in Ha Tinh on point of views of
hydrothermal alteration

Nguyen Thi Thanh Thao
Hanoi University of Mining and Geology

Son Binh sericite is a non-metallic mineral in Huong Son district, Ha Tinh province. Sericite is found
in the northwestern-southeastern mineralization zone in the tuff rhyolite of the Dong Trau formation. The
ore includes mainly sericite, quartz, and kaolinite, along with pyrophyllite and sulfide. Sericite is formed
by the transformation of potassium feldspar and plagioclase at medium to low temperatures, which also
produces kaolinite as the temperature decreases. Sample analysis results showed a high content of Al.Os
and K>0, with reduced SiO; and TFe content from tuff rhyolite to sericite. Simultaneously, from the rock
containing sericite to kaolinite ore, the content of SiO, and TFe;Os; decreased, while Al.O; and K,O
increased, consistent with the presence of kaolin and pyrophyllite. The results of mineralization
temperature analysis together with the accompanying mineral complexes show that the temperature of the
sericite formation is from 150 to 285°C, with the formation of gradually decreasing temperature from
sericitization to kaolinization. Therefore, sericite in Son Binh is the sericite ore in argilite, and it is formed
by the process of metamorphic exchange of argilized fluid occurring on the acidic eruption formations of
rhyolite and tuff.

Keywords: Son Binh sericite; hydrothermal alteration; ryolitic tuff
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Dic diém thach dia hda granitoid Phitc hé Muong Lat
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TOM TAT

Granitoid phuc h¢ Muong Lat ¢6 cu tao dinh hudng, kién tric hat nira ty hinh ddc trung, thanh phan
thach hoc gém: granit biotit, granit muscovit va granit 2 mica; thanh phan khoang vat trung binh gom:
thach anh (25-30%), plagioclas (28-46 %), felspat kali (25-38 %), biotit (1-8 %), muscovit (1-10 %), cac
khoang vét phu zircon, apatit. Dac diém dia hoa dic trung voi ham luong SiO; cao va dao dong hep
(71,08- 74,06%), tong lugng kiém cao (Na,O + K,O = 6,74— 9,85%); chi s6 b&o hoa nhém - ASI
(Al,03/Ca0O+Na,0+K0) déu I16n hon 1,04. P4 c¢6 sy 1am giau cua cac nguyén té lipthophyl véi chi s6 U,
Rb, K, va Th; di thuong 4m Ba, Sr, Ti va dac biét 12 Eu rat manh, chi s EW/Eu* thap (0,19-0,9) <1. Céac
didc diém thach hoc khoang vat va thach dia héa déu cho thay granitoid phac hé Muong Lat mang dic
diém S-granit, rat gan giii v6i nhiing loai da nong chay vo dién hinh va cé thé dugc hinh thanh do qué
trinh va cham gitra hai mang (khdi) luc dia Nam Trung Hoa va Dong Duong trong giai doan cudi Pecmi —
dau Trias.

Twr khéa: Phac hé Muong Lat, granitoid, S-granit

1. Pit van dé

Tay Bic Viét Nam c6 lich sir phat trién lau dai, phirc tap, ghi nhan nhiéu su ki¢n dia chat, magma, kién
tao va gan lién voi mot sb khoang san c6 gia tri. Cac thanh tao granitoid, granit aplit, va granit pegmatit
phan b rong rai tai day cung cip nhirng thdng tin quan trong cé thé xac dinh dugc qua trinh tién hoa vo
luc dia, hiéu biét vé lich sir tién hoé cua vo Trai dit va khoang san c6 ich di kém. Chung 1a san pham cua
qué trinh tao nui, tach gidn vo luc dia, va ciing 1a san phdm cua qua trinh hdn nhiém giita vo luc dia va
manti (Pham. T. Hiéu, 2009; 2013; 2015). Phtc hé Muong Lét tir truée dén nay da dwoc nhidu nha dia
chat trong va ngoai nudc nghién cau. Truéc kia khi thanh lap ban d6 dia chat Pong Duong ti 1é
1/2.000.000 xuét ban nam 1952 Fromagie di phan ra cac da bi ca nét c6 tudi Caledoni trong d6 co khdi
Mudng Lét. Sau nay khi thanh 1ap ban dd dia chat mién Bic Viét Nam ti 1& 1/500.000 (1965) E.P.1zok
trén co so so sanh cac dac tinh chung vé thach hoc, thach dia ho4, mau sic khoang vat biotit, ong da xép
khdi Muong Lét vao phic hé Phia Bioc tudi Trias muon. Trong qua trinh thanh I1ap ban d6 dia chit Viét
Nam phan mién Béc ti 1¢ 1 :1.000.000 (Tran. V. Tri va nnk, 1977) da xép khdi Muong Lat vao giai doan
tao ndi Caledoni c6 tudi Paleozoi sém. Ngoai ra (Pao. B. Thuc va nnk, 1995) trong Dia chat Viét Nam -
tap 11, xép phtrc hé vao carbon muén théng qua tudi tuyét doi 1a 285 va 295 triéu nam. Dya trén mdi quan
hé dia chat véi cac thanh tao vay quanh, trong cong trinh do v& ban db dia chat va diéu tra khodng san to
ty 1& 1:50.000 nhém t Mudng Lat (Dinh. C. Hung, 1999); va nhoém t& Moc Chau (D3. V. Thanh, 2015)
do Lién doan Ban dd Dia chat mién Béc tién hanh, cac granitoid phic hé Mudng Lat dugc md ta khé chi
tiét, day du. Thanh phan thach hoc céc granitoid kha da dang bao gom: granit biotit, granit muscovit va
granit 2 mica, granit aplit, granit pegmatit (D5. V. Thanh, 2015). Ngoai ra phicc hé¢ Mudng Lat con duoc
dé cap trong cong trinh nghién cau (Tran V. Tri va V. Khae, 2009; Bui. M. Tam va nnk 2008), tuy
nhién trong cac nghién ctru d6 vé dic diém thach dia héa granitoid phirc hé Muong LAt con nhiéu quan
diém khac nhau. Voi két qua nghién cau thach dia héa mang tinh chat dong bo dai dién cho cac mau
granitoid phuc hé Muong Lat. Tap thé tac gia s dung két qua nham xac dinh kiéu granit, luan giai nguon
vt lidu ban dau, ddng thoi so sanh «céac dac diém nay vai cac thanh tao khac c6 cuing tudi trong khu vuc
phu c4n dua ra nhan dinh ban dau vé diéu kién thanh tao cac granitoid thuoc phuc hé Muong LAt.
2. Phwong phap nghién ciru
2.1. Nghién cieu cdu trie dia chét khoi magma xam nhdp
2.1.1. Phuong phdp nghién ciru ngoai thue dia

Khao sat thue dia va phan tich chi tiét cac vét 16 dia chit: phuong phap nay nham thu thap cac tai liu
nguyén thay vé thanh phan vat chat, dic diém cau tao cia da, 1ay cAc loai mau, xac dinh mdi quan hg giira

*Tac gia lién h¢
Email: nguyenvannhuan@gmail.com
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granit phirc hé Mudng Lét vai cac thanh tao dia chét trong toan bo mat cét dia chat.
2.1.2. Phwong phdp nghién cuu thach hoc - khoang vat

Cé4c mau da duoc mai lat mong va phan tich dudi kinh hién vi phan cuc dé xac dinh kién tric, ciu tao,
thanh phan, dic diém khoang vat tao da, cac qua trinh bién doi, thay thé xay ra trong da. Qua cac nghién
ctu chi tiét thach hoc 1at mong NCS di tién hanh mo ta va xéac dinh tén d4, phan chia cac giai doan thanh
tao khoang vat cho cac khdi granitoid trong khu vuc nghién ctu.

2.2. Nghién czu thanh phan thach dia hoa

Nham giai quyét nhitng van d¢ dat ra, tac gia stir dung 15 mau thach hoc lat mong va 15 mau tiéu biéu
cua khéi phan tich nguyén té chinh va nguyén té vét (dwoc phan tich tai Vién Vat Iy Dia ciu va Dia chat
vién Han 1am khoa hoc Trung Quéc). Céc nguyén té chinh (bang 1) dugc xé&c dinh bang phwong phap
huynh quang tia X (X-Ray Fluorescence Analysis-XRF), ddy 1a phuong phap dugc sir dung rong rii dé
x4c dinh ham luong cua cac nguyén té chinh trong d4 hién nay. Céc nguyén té vét (bang 2) dugc phan
tich dia vao phuwong phap quang phd khdi plasma cam ung (Inductively Couped Plasma emission Mass
Spectrometry), phan tich duoc hau hét cac nguyén té chinh, vét va cac nguyén t6 dat hiém vai d6 chinh
xac va do nhay cao va thoi gian phan tich nhanh (Thomspson and Walsh, 1983). Cac khoadng vat tiéu
chuin CIPW duoc tinh tir két qua phan tich hoa silicat (bang 3).
3. Két qua va thao luan
3.1. Két qua
3.1.1. Pdc diém dia chat

Phirc h¢ Muong Lat gom céc khéi khac nhau nhung tap trung nhat 1a khéi Muong Lat. Khéi Muong
L4t phan bd doc theo sdng Ma tir dia phan x4 Tam Chung dén xd Trung Son, huyén Quan Ho4, tinh
Thanh Héa. Chung tap trung kéo dai khoang 30km, rong trung binh 8-10km vai dién tich ~ 300km2 (hinh
1.
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Ha tang Séng Ma Phtic hé Dién Bién

| Hé tang Nam €6 [FEFF] Phirc hé Muting Lat

E Vi tri ldy mau - but gay

Hinh 1. So do dia chat khu vuc nghlen cizu va vj tri lday ma

Trung thm ciia khdi Muong Lat dén phia dong, da 16 kha tot, hau hét cac dinh nui cao 1a da granit, c6
mot sb noi thdy cac thé ti cua da vy quanh 1a cac da bién chat cua hé tang Nam C6 (hinh 2: a, b) nhung
quy mo khdng Ién, diéu do cho thdy mirc do béc mon phan vom cua khéi kha manh. Phia bic khéi thugc
dién 16 cua hé ting Nam C6 va Song Ma 16 khé nhiéu cac dai mach granit aplit, cho thay c6 thé ton tai cac
thé granit cua phtic hé ¢ dudi sau. Phia tay cua phic hé, thudc khu virc xa Tam Chung 16 cac d4 granit
Xuyén cit va bit ti da trAm tich cua hé ting Nam C6 (hinh 2: ¢), cac da cua hé tang bi migmatit hoa va
gnei héa (hinh 2: d). Ngoai ra con gap mot s6 thé granit caa phiic hé ¢6 dién tich 0,3-5km? dang vé tinh
cua khdi Muong Lét, cho thdy mirc d6 b6c mon ¢ khu vuc nay kém hon. Granitoid khdi Muong Lat c6
c4u tao dinh hudng, kién tric hat ntra ty hinh dic trung. Qua khao sat thuc dia, thanh phan thach hoc dic
trung gdom: granit biotit, granit muscovit va granit 2 mica, ngoai ra con ¢ cac mach granit aplit, granit
pegmatit (hinh 2: e, f, g, h).
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Hinh 2:a) thé m: dd phien thach anh biotit hé tang Hinh 2: ' thé a dd pién thach anh biotit h¢ tang
Négm Cé trong granitoid phaic hé ming Lat Ngm C6 (1) va trong granitoid phuc hé Muong Lat (2)

Frges

Hinh 2: ¢) dd granit hai mica hat vira (1) xuyén ~ 2:d) dd hé tang Ngm C06 tai MLT-01 bj migmatit
cat da phién thach anh-biotit (2) hé tang Ném  hoa, nhiéu kha nang do cdc thanh tao granit Muong
Co tai MLT-27/1. Lat xuyén cat tao nén.

%

X 35 n b N PRI el : = “ . ‘ . . _

Hinh 2: ) da granit biotit hat nhé (1) va granit Hinh 2: f) da granit biotit tai MLT-09

2 mica (2) hat nho tai MLT-26
ST DR :

»

Hinh 2: g) dd mach granit aplit (1) xuyén cgt ~ Hinh 2: h) pegmatit ngoai thic dja co quan h¢ xuyén
dd granit 2 mica (2) tai MLT-27 cat granit tai MLT-42a
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3.1.2. Bdc diém thach hoc - khoang vat

- Granit hai mica hat I6n (MLT.02, MLT.06, MLT.08): chiém khdi luong chu yeu trong to hop
thach hoc cua phirc hé, da co kich thudc vira dén thd. Da sng mau dén sAm mau, cau tao khdi, kién
tric hat vira - I6n va ntra tu hinh. Cac khoang vt sap xép khong dinh hudng. Thanh phan khoang vat
(%): thach anh: 25 - 35; plagioclas: 20 - 30; muscovit: 3 - 8; biotit: 1 - 5; felspat kali (orthoclas,
microclin): 30 - 38; tuarmalin: O - 5; zircon; 0 - it; silimanit: 0 - 5; ilmenit: 0,5 — 1 (hinh 3:a).

- Granit biotit (MLT.09): kém phd bién trong phirc h¢. D4 sim mau, cu tao khdi, kién tric hat vira - 16n
va nura ty hinh. Cac khodng vat sap xép khong dinh huéng. Thanh phan khoang vat (%): thach anh: 2 5- 33;
plagioclas: 25 - 33; biotit: 5 - 10; felspat kali (orthoclas, microclin): 30 - 35; zircon: O - it; ilmenit: 0,5 -1
(hinh 3:b).

- Granit muscovit (MLT-43) kha pho bién trong thanh phan cua phic hé, da sang mau, cu tao dinh
huéng, kién tric hat nira ty hinh. Thanh phan khoédng vat (%): plagioclas: 29-38; felspat kali: 37-38 (bi
microclin); thach anh: 22-27; muscovit: 7-10; zircon, apatit: vai hat; ilmenit: it (hinh 3:c).

- Granit hai mica hat nho (MLT.17,MLT.27/1, MLT.34,...) kha phd bién trong thanh phan cuia phic
hé. Pa c6 kién triic hat nho va nira ty hinh, cau tao khéi. Cac khoang vat sap xép khong dinh hudng.
Thanh phan khoang vat (%): plagioclas: 25 - 28; felspat kali (orthoclas, microclin): 35 - 40; thach anh:
28 - 35; muscovit: 3 - 5; biotit: 1 - 2; zircon: 0 - it; ilmenit: 0,05 — 0,3 (hinh 3:d).

Hinh 3: a) Lat mong MLT.02; b) MLT.09; ¢) MLT.43; d) MLT.17 cac granitoid phuc hé Muong Lat.
Chup dudi hai nicol, phong dai 40 lan.
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3.1.3. Dgc diém thach dja hoa )
Bdng 1. Thanh phdan khoang vdr dinh muc (CIPW) (%) cua granitoid phic hé Muong Lat
MLT-
02 MLT-06 MLT-08 MLT-09 MLT-17 MLT-18 MLT-19 MLT-26 MLT.27/1 MLT-34 MLT-36 MLT-38 MLT-41 MLT-42 MLT-43

Mau
Q 36.15 36.57 37.60 20.03 34.05 27.46 23.24 28.40 29.70 29.43 35.74 25.00 27.21 32.23 31.18
C 3.05 3.65 3.34 2.96 3.53 0.37 1.16 1.08 0.93 2.62 2.74 0.14 2.22 1.99 2.72
Or 25.72 23.92 27.99 24.90 28.62 25.77 28.57 27.50 24.42 28.76 26.36 24.74 22.82 21.88 29.72
Ab 24.21 23.75 25.44 39.78 28.60 35.17 42.70 38.12 33.99 31.44 27.58 36.19 43.10 38.52 28.68
An 4.31 4.39 1.69 0.69 1.33 8.04 1.66 2.76 6.50 3.10 3.54 7.70 1.72 3.11 3.32
Hy(MS) 1.72 1.57 0.76 2.67 0.74 1.56 1.25 0.55 0.90 1.32 0.78 1.56 1.28 0.53 1.10
Hy(FS) 3.50 4.86 2.18 7.33 2.04 0.47 0.78 0.00 2.73 2.32 2.15 3.40 0.72 0.76 2.28
Mt 0.36 0.47 0.22 0.69 0.20 0.08 0.08 0.00 0.27 0.23 0.22 0.34 0.09 0.10 0.23
I 0.55 0.37 0.25 0.28 0.23 0.55 0.15 0.96 0.31 0.35 0.37 0.35 0.40 0.44 0.33
Ap 0.44 0.45 0.53 0.68 0.67 0.52 0.42 0.53 0.23 0.42 0.54 0.61 0.42 0.45 0.44

Bang 2. Ham lirong cac nguyén to chinh (%) céc granitoid phic hé Muong Lét

Miu MLT-02 MLT-06 MLT-08 MLT-09 MLT-17 MLT-18 MLT-19 MLT-26 MLT.27/1 MLT-34 MLT-36 MLT-38 MLT-41 MLT-42 MLT-43
SiO; 7242 7221 7371 67.07 7262 7109 7268 74.02 71.73 7156 7406 71.08 7268 7177 74.02
TiO; 0.28 0.19 0.13 0.15 0.12 0.28 0.08 0.56 0.16 0.18 0.19 0.18 0.21 0.17 0.23
Al,03 13.76  14.02 13.72 1514 1450 1450 1525 14.56 14.06 1487 1410 1440 1525 1465 14.46
FeO 2.19 2.89 1.30 4.15 121 0.49 0.47 0.41 1.63 1.41 1.37 2.06 0.58 1.40 0.59
Fe203 0.24 0.32 0.14 0.46 0.14 0.06 0.05 0.05 0.18 0.16 0.15 0.23 0.06 0.16 0.07
MnO 0.04 0.03 0.04 0.09 0.04 0.03 0.05 0.04 0.04 0.06 0.03 0.04 0.03 0.04 0.05
MgO 0.68 0.62 0.30 1.05 0.29 0.61 0.50 0.22 0.35 0.52 0.31 0.62 0.51 0.43 0.21
CaO 1.09 1.12 0.63 0.51 0.64 1.87 0.57 0.86 1.41 0.85 1.01 1.88 0.58 0.90 0.87
Na.O 2.80 2.76 2.94 4.59 3.31 4.05 5.03 451 3.92 3.65 3.23 4.24 5.04 3.32 4.50
K20 4.26 3.98 4.63 411 4.74 4.25 4.82 4.66 4.04 4.78 4.42 4.15 3.82 4.93 3.66
P20s 0.18 0.19 0.23 0.29 0.28 0.22 0.18 0.23 0.10 0.18 0.23 0.26 0.18 0.19 0.19
LOI 0.11 0.23 0.43 121 0.40 0.78 1.26 0.87 1.17 1.37 0.78 1.78 1.22 1.32 1.25
Total 98.06 9856 9819 98.80 98.28 98.23 100.94 100.99  98.80 9959 99.88 100.92 100.16 99.26 100.10

K,O/Na,0 1.52 1.44 1.58 0.90 1.43 1.05 0.96 1.03 1.03 131 1.37 0.98 0.76 0.81 1.48
A/CNK 1.23 1.29 1.25 1.17 1.24 0.99 1.05 1.04 1.05 1.17 1.18 0.97 1.13 1.18 1.12
A/NK 1.49 1.58 1.39 1.26 1.37 1.29 1.13 1.17 1.30 1.33 1.40 1.25 1.23 1.36 1.27
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Bang 3. Thanh phdn nguyén to vi liong (ppm) cia cac granitoid phirc hé Murong Lat

Miu |MLT-02|MLT-06 | MLT-08 | MLT-09|MLT-17 | MLT-18 | MLT-19 |MLT-26 |MLT.27/1|MLT-34 | MLT-36 | MLT-38 | MLT-41 | MLT-42 | MLT-43

Sc 3.57 2.30 3.08 3.70 2.93 4.54 1.98 0.16 2.56 5.12 2.09 4.54 1.98 5.44 0.16
\ 11.46] 12.60 5.04 531 3.89| 272.00] 34.30 1899 7.15] 18.99| 615.00| 272.00] 34.30| 20.19 1899
Cr 15.72| 16.76 9.84| 11.83 9.79| 241.00f 30.90 1928 10.56| 24.37| 624.00] 241.00] 30.90| 2343 1928
Co 1.94 2.10 0.83 2.90 0.54| 47.10 0.88 455 1.11 3.11| 110.00f 47.10 0.88 3.19 455
Ni 4.93 6.80 241 2.56 2.01] 113.00 2.70 1102 2.66 8.18| 267.00| 113.00 2.70 8.26 1102
Cu 8.22 9.60 1.85 159| 1657 3890 22.60| 39.30 11.13 542| 29.60] 38.90| 2260 555| 39.30
Zn 3475| 36.70| 32.74| 3431| 25.89| 5230 1490 4470 15.44| 70.56| 6190| 52.30| 1490 7238 44.70
Ga 8.74 9.20 8.57| 1254 8.43| 20.60] 1840| 20.40 8.37| 1424| 19.10| 20.60| 1840 1442 2040

Rb 109.28| 112.80| 185.67| 85.63| 169.02| 193.00| 215.00| 515.00 83.75| 194.50| 227.00| 193.00] 215.00| 175.60| 515.00

Sr 4245| 46.70] 18.96| 36.02] 26.37| 9250| 4240| 15.70 89.40| 2344 4120 9250 4240 24.03| 1570

Zr 90.54| 102.10| 35.69| 4243| 3346| 111.00{ 68.80| 17.00 69.85| 86.38| 59.80| 111.00{ 68.80| 86.03| 17.00

Nb 9.49 8.90| 1050 1294| 1052 16.70| 1250 28.40 6.57| 2292| 13.70| 16.70| 12.50| 22.89| 28.40
Cs 6.51 350 1750 299| 21.72| 19.60| 26.40| 180.00 423| 4650 30.00f 19.60| 26.40| 47.28| 180.00
Ba 279.57| 321.80| 129.21| 255.04| 179.31| 337.00] 294.00{ 25.30 621.69| 129.67| 196.00| 337.00| 294.00| 132.08| 25.30
Hf 3.08 3.20 1.40 1.71 1.32 3.18 2.39 1.66 2.33 3.16 2.06 3.18 2.39 3.17 1.66
Ta 0.93 1.20 1.99 2.50 241 2.22 271 15.00 1.11 3.84 2.01 2.22 2.71 3.88| 15.00

Pb 30.27| 31.20| 27.96 3.78| 2422| 36.80| 4850 18.10 13.84| 18.72| 46.00/ 36.80| 4850 19.32| 18.10

Th 14.85| 16.80 5.46 6.03 420 1430 12.80 1.18 13.70] 1881 8.71| 1430| 12.80| 19.73 1.18

U 4.29 4.20 8.81 7.85 7.53 6.93 6.00 3.85 18.75 8.80 7.50 6.93 6.00 9.61 3.85

La 2590 23.20 9.11 9.84 8.01| 2280 13.30 1.47 2352 31.92| 13.60] 22.80| 13.30| 33.12 1.47

Ce 51.68| 5190| 1865| 20.84| 16.05| 51.40| 31.26 2.82 37.11| 6421 3040| 5140| 31.26| 6744 2.82

Pr 6.06 8.20 2.21 2.44 1.84 5.60 3.16 0.34 3.69 7.71 3.27 5.60 3.16 8.05 0.34
Nd 21.91| 2230 8.02 8.97 6.59| 21.00{ 11.60 1.58 1222 2833| 1210 21.00] 11.60] 29.52 1.58
Sm 4.67 4.90 2.05 2.23 1.71 4.78 2.85 0.65 2.01 5.91 3.15 4.78 2.85 6.20 0.65
Eu 0.53 0.60 0.28 0.32 0.29 0.68 0.42 0.10 0.59 0.36 0.49 0.68 0.42 0.37 0.10
Gd 4.21 4.80 2.12 2.25 1.86 4.25 2.65 1.21 2.02 5.51 2.92 4.25 2.65 5.67 1.21
Th 0.56 0.70 0.37 0.39 0.35 0.63 0.42 0.24 0.29 0.84 0.45 0.63 0.42 0.87 0.24
Dy 2.65 2.90 1.92 1.99 1.94 3.27 2.27 1.46 1.57 4.56 2.18 3.27 2.27 4.70 1.46
Ho 0.40 0.50 0.32 0.32 0.32 0.58 0.41 0.28 0.29 0.82 0.35 0.58 041 0.83 0.28
Er 1.02 1.10 0.80 0.84 0.78 1.47 1.03 0.64 0.81 2.26 0.80 1.47 1.03 2.30 0.64
Tm 0.13 0.10 0.10 0.12 0.10 0.21 0.15 0.08 0.12 0.32 0.11 0.21 0.15 0.33 0.08
Yb 0.83 0.70 0.66 0.79 0.63 141 1.04 0.49 0.76 2.16 0.74 141 1.04 2.19 0.49
Lu 0.12 0.10 0.09 0.12 0.09 0.21 0.16 0.06 0.11 0.31 0.11 0.21 0.16 0.31 0.06
Y 8.33 8.90 6.94 6.69 6.92| 18.60] 1250| 12.80 6.26| 17.53] 1100] 1860| 1250| 1757 12.80
Eu/Eu* 0.37 0.38 041 0.44 0.49 0.46 0.47 0.35 0.90 0.20 0.50 0.46 0.47 0.35 0.19
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3.2. Thdo lugn
3.2.1. Bdc diém thach dia hda granitoid phizc hé Mirong Lat

* Pdc diém cac nguyén té chinh

Céc thanh phan nguyén t6 chinh cua granitoid phiic hé¢ Muong Lat dugc thé hién trong bang 1.
Granitoid phiic hé Muong Lat thé hién thanh phan nguyén t chinh, véi ham lugng SiO2 (67,07 -
74,06%). Trén biéu do Q-A-P (hinh 4) cua (Le Maitre et al. 1989), c4c granitoid phuc hé Muong Lat
tuong (g Véi trudng monzogranite va granodiorit. Him hrong Na20+K20 trong cic mau cao (6,74-
9,85%), trong khi d6 chi sé Lacroix-LI (1993): K20/Na20(0,76-1,58) , cho thay cac granitoid cua
phirc hé Mudng Lét kha gan vai granit loat kiém voi phd bién cao kali (hinh5). Chi s6 bdo hda nhom
AJ/CNK (0,97-1,29) cho thiy céc granitoid phirc hé Mudng Lét 1a loai granitoid cao nhdm, thugc loai
S_granit (hinh 6). Céc théng sé hda hoc ham lugng nguyén té chinh cua phic hé mang dic tinh héa
hoc manh cua loai S_granit Chapell, B.W va White, A.J.R. (1974, 1963) va Frost et al (2001). Ngoai ra
thip ham luong nguyén té TiO2 (0,08- 0,56%), MgO (0,21-1,05%), CaO (0,51-1,88%). Qua cac sb
liéu tinh toan céc khoang vat dinh mic CIPW (bang 3) cho thiy: thach anh ~ 20 - 37,6%, orthoclas:
21,9 - 29,7%; anbit: 23,8 - 40,1; anoctit: 0,69 - 8,04%; ilmenit: 0,15 - 0,96%; manhetit: 0 - 0,69%. Chi
s Corindon tiéu chuan (C) cao hau hét I6n hon 1 dén cao nhét I1a 3,65. Dung biéu d6 3 hop phan Q,
Or, PI (hinh 7) cho két qua granitoid phtic hé Mudng Lat déu roi vao truong granit.

* Pic diém c&c nguyén to vét.

Phan Nguyén té vét mo ta dic trung cua cac di thuong am va duong, ¥ nghia cua cac di thuong do.
Tong ham lwong cac nguyén t6 dat hiém (2 REE) trong cac mau khac nhau dao dong tir (71-391ppm),
trung binh 219ppm). Biéu d6 cac mau nguyén t6 dit hiém chuin hoéa chondrite (theo
Sun&McDonough, 1989) cho thdy mét xu huéng phu song song véi di thuong am Eu va phan doan
manh mg& gitra cac nguyén t6 dat hiém nhe va dat hiém nang (hinh 8). V6i db hinh déc tir tréi sang
phai cho théy ham lugng dat hiém ning (HREE) ngheo hon so véi dat hiém nhe (LREE). Di thuong
am Eu thé hién ¢ gia tri (Ew/Eu*) thay déi (0,19-0 9) <1 vaty I¢ Rb/Sr dao dong tur 7,5-28, 7 (trung
binh 1a 17,73), (La/Yb)n = 2,15-23,77. Ham luong thip cua cac nguyén t6 Ba, Ta, Nb, Ti, P, va Sr,
ham lurgng cao cua cac nguyén to linh dong nhu U, Rb, K, va Th (hinh 9). Cac nguyén t6 Rb, Th, K ¢6
ham lugng cao va thip Sr, P, va Ti rat twong thich vai nhitng loai da nong chay vo dién hinh (Harris et
al.1986; Chappell and White 1992; Bea et al. 2011).

Dic diém phan b cac nguyén td vét trong granitoid phirc hé Muong Lét chuan hda theo thanh phan
ciia manti nguyén thuy cua (Sun & McDonough,1989) (hinh 10) thé hién cac di thuong am: Ba, Nb,
Sr, Ti. Di thuong Ti phan &nh sy c6 mat cua apatit va ilminit. Di thudng Ba va cao cac nguyén té linh
dong phan anh ngudn gbc vo cua dung thé magma.

3.2.2. Nguon gac vt liéu ban dau tao nén granitoid phic hé Muwong Lét

- V6i cac dic trung dia héa khé cao Al,Os, K0, chi sé Lacroix-LI (1993): K,O/Na,O > 1; Rb/Sr
dao dong tir 7,5-28, 7 (trung binh 1a 17,73); (La/Yb)n = 2,15-23,77; c4c nguyén t6 Rb, Th, K c6 ham
lwong cao va thap Sr, P, va Ti; di thuong am Eu, Ba; cac d4 granitoid phic hé Muong Lat tuong ung
Vvé6i granitoid kiém-voi cao kali rat twong thich v6i nhiing loai d4 néng chay vo dién hinh (Harris et
al.1986; Chappell and White 1992; Bea et al. 2011).

- Phan loai theo bdi canh kién tao cua Pearce, 1984 (hinh 11, 12) cac mau granitoit phicc hé Muong
Lat déu roi vao cac bdi canh kién tao ctia granit ddng va cham (VAG+syn-COLG).

- Phan loai theo béi canh kién tao cua dya biéu d6 R1-R2 cua Batchelor va Bowden (1985) cho thay cac
d4 granitoid phirc hé Mudng Lat déu thudc kiéu granit cung va granit ddng va cham (VAG+syn-COLG)
(hinh 13).

- Thanh phan vat chit dua trén cac biéu db twong quan La/Yb-La; Rb/Sr-Rb/Ba (Sylvester, 1998);
Al,03/TiO2-CaO/Na,O (Sylvester, 1998) ddi sanh voi cac granit viing Yangtze va Cathaysia (hinh 14,
15, 16) cho thay ngudn vat liéu ban dau tao ra cac granitoid phuc hé Muong Lat c6 thé gidu sét, quéa
trinh két tinh tao ra cac khoang vat chu yéu plagioclaz, biotit, ilmenit va khoang vat phu monazite,
apatite, granit cao nhdm. Nguon vt liéu ban dau tao nén granit Muong Lat kha twong dong véi vt liéu
tao nén cac da Paleozoi s6m mang Duong Ttr Nam Trung Hoa.

- Péi sanh granitoid phirc hé Muong Lat voi cac da S-granit phirc hé Hai Van (1a cac thanh tao tiéu
biéu trong giai doan Permi mugn - Triat som, Pham. T. Hiéu, 2015), cho thdy ddc diém cac nguyén to
vét dugc chuan hoa theo thanh phan Chondrite vad Manti nguyén thay cta granitoid phac hé Muong
Lat kha twong dong véi cac dic diém cua thanh tao granit Hai Van. Tudi thanh tao U-Pb zircon cua
granit Muong Lét (250-235 Ma) (két qua cua tac gia) kha gin giii voi tudi thanh tao cua gnanit Hai

70



Van. Cho thay chiing c6 cuing thoi gian thanh tao va nhiéu kha ning dugc thanh tao trong cung bdi
canh kién tao, vé ngudn vat ligu thanh tao ban dong thong qua dong vi Hf (MLTO09: eHf(t) ¢ gia tri
trung binh =-11,4+1,1, MSWD=0,17 va TDM c6 gia tri trung binh =1995 + 30, MSWD = 6,7), Sr-Nd
(147Sm /*“Nd (0,1260-0,1511) va 3Nd /““Nd (0,511643-0,511855); eNd (-13,1 dén -0,94) va TDM
(1,8-2,12 Ga) (bang 4,5), ciing kha twong dong voi nhau. Nhu vay c6 thé két luan rang granit Muong
Lat dugc thanh tao nhiéu kha ning lién quan dén qua trinh va cham gitra hai mang nam Trung Hoa va
DPong Duong trong giai doan Pecmi muon — Triass sém (Pham. T. Hiéu, 2015).

Bang 4. Két qua tuoi dong vi Hf cdc da phirc hé Muong Lat

Sé higu YOYD/ATTHF  USLU/MTTHE  YSHEATTHE  £26  YSHF/HE  eHf(t) +2c TDM1 TDM2

® (Ma)  (Ma)

MLTO09
-01  0,025019 0,000878  0,282287 23 0,282281 -119 08 1361 2030
-02  0,027441  0,000925 0,282305 18 0,282298 -11,3 0,6 1339 1993
-03  0,028500 0,001045 0,282359 21  0,282353 94 0,7 1266 1872
-04  0,033129 0,001066 0,282321 20 0,282314 -10,8 0,7 1320 1957
-05 0,013208 0,000447  0,282289 19 0,282285 -11,8 0,7 1344 2022
-06  0,013572  0,000559  0,282271 29 0,282266 -125 10 1372 2064
-07  0,037268  0,001191  0,282353 23  0,282345 97 08 1281 1889
-08  0,029722  0,001193  0,282309 20 0,282302 -112 0,7 1342 1985
-09  0,032214 0,001051 0,282349 16  0,282342 -98 06 1281 1896
-10  0,035346  0,001302  0,282290 20 0,282282 -119 0,7 1373 2029
-11  0,011310 0,001111 0,282279 56 0,282272 -123 20 1381 2051
-12 0,027816  0,000903  0,282353 19  0,282346 96 07 1271 1886
-13  0,016728  0,000494  0,282288 19 0,282284 -11,8 0,7 1346 2025
-14 ~ 0,024605 0,000892  0,282277 39 0,282271 -123 14 1375 2053
-15  0,030514 0,001150 0,282290 40 0,282282 -119 14 1368 2028
-16  0,024218  0,000855  0,282266 37 0,282260 -12,7 13 1389 2077
-17  0,026985  0,000936  0,282297 30 0,282291 -11,6 1,0 1349 2009
-18  0,018908  0,000682  0,282278 23 0,282273 -122 08 1367 2049
-19  0,032504 0,001135 0,282328 22 0,282320 -10,6 0,8 1314 1944
-20  0,029216  0,000941  0,282287 22 0,282280 -120 08 1364 2032
MLT42
-01  0,021926  0,000946  0,282313 15 0,282307 -11,3 05 1328 1981
-02  0,021934 0,000920 0,282306 18 0,282300 -115 06 1336 1995
-03  0,021640 0,000910 0,282311 16 0,282305 -114 06 1329 1985
-04  0,021074  0,000901 0,282286 17 0,282281 -122 0,6 1363 2039
-05 0,024684  0,001037 0,282318 15 0,282312 -111 05 1324 1970
-06  0,024814 0,001044 0,282306 16 0,282299 -116 0,6 1342 1998
-07  0,023272 0,000983  0,282285 16  0,282279 -123 0,6 1368 2044
-08  0,019519 0,000820 0,282332 15 0,282327 -106 05 1296 1937
-09 0,028942  0,001188  0,282300 16 0,282293 -118 06 1354 2012
-10  0,018500 0,000779  0,282330 16 0,282325 -10,7 0,6 1298 1941
-11  0,022503  0,000955  0,282303 16 0,282297 -116 06 1341 2002
-12 0,025979  0,001084  0,282343 19 0,282337 -102 0,7 1290 1915
-13  0,036695  0,001401  0,282428 18  0,282420 -7,3 06 1181 1730
-14  0,021779  0,000950 0,282283 17 0,282277 -123 0,6 1369 2047
-15  0,028069  0,001202 0,282315 18 0,282308 -11,3 0,7 1333 1978
-16  0,023562  0,001007 0,282315 18 0,282308 -11,3 0,6 1328 1978
-17  0,023445 0,001026  0,282319 16 0,282312 -111 0,6 1322 1969
-18  0,022374  0,000972  0,282296 15 0,282289 -119 0,5 1353 2020
-19  0,023238 0,001014 0,282297 16 0,282291 -119 0,6 1352 2016
-20  0,022220  0,000965  0,282322 17 0,282316 -110 06 1316 1962
-21  0,026965  0,001181 0,282328 21  0,282320 -10.8 0,7 1316 1951
-22 0,026550  0,001170  0,282342 18 0,282335 -10,3 0,6 1295 1919
-23  0,025279  0,001107 0,282329 17 0,282322 -10,7 06 1310 1946
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Sé higu YOYD/TTHE  YSLU/MTTHE  VSHEATHE  +20c  VSHF/YHF  eHf(t) +26 TDM1 TDM2
(®) (Ma)  (Ma)

MLT34
-01  0,097973  0,002434 0,282383 15 0,282370 -89 05 1281 1837
-02  0,065977  0,001653  0,282362 15  0,282353 95 05 1283 1875
-03  0,095169  0,002304 0,282353 12  0,282341 99 04 1319 1902
-04  0,129811  0,003373  0,282397 14  0,282380 -86 05 1293 1815
-05 0,093544  0,002263 0,282327 13 0,282315 -109 05 1355 1959
-06  0,070352 0,001746  0,282370 13  0,282360 93 05 1275 1858
-07  0,092662  0,002204 0,282260 16  0,282248 -132 0,6 1450 2107
-08  0,085360 0,002080 0,282352 14 0,282340 -100 0,5 1313 1902
-09  0,092901 0,002238 0,282325 17 0,282313 -109 0,6 1357 1963
-10  0,098040  0,002427  0,282421 15  0,282408 -76 05 1225 1753
-11  0,129434  0,003331  0,282453 15 0,282436 -66 05 1207 1689
-12 0,054454 0,001352  0,282223 18 0,282214 -144 06 1469 2181
-13  0,059958  0,001574  0,282374 14  0,282364 91 05 1264 1849
-14  0,074783  0,001827  0,282307 17 0,282297 -115 06 1368 1999
-15  0,120321  0,003078  0,282385 20  0,282369 -89 0,7 1300 1838
-16  0,087755  0,002163  0,282373 17  0,282361 92 06 1286 1857

t= 247 Ma mau MLT.09, t= 235 Ma mau MLT.42, t= 242 Ma mau MLT.34
Bang 5. Két qua phdn tich dong vi Rb - Sr; Sm - Nd cdc da phirc hé Muong L&t

SOMOU Ry st @RbMST  Ssesr  Smo N MTSmANA AONAENd) Congsend SO T
(ppm) * (ppm) (x2s)  (ppm) (ppm) (& 25) (Ga)
MLT.02 109,3 424 7,497 0,761233+12 47 21,9 01297  0,512036+8 0511832 -97 183
MLT.08 1857 19,0 2865 0,844543+16 2,0 8,00  0,1511  0511890+11 0511643 -131 212
MLT.09 856 360 6,911 0,754268+14 22 9,00  0,1478 0511957+14 0511718 -11,7 201
MLT.34 1945 234 2426 0,796725+42 59 283 01260 0,511955+12 0511755 11,1 1,95
MLT.42 1756 240 21,31 077746412 6,2 295 01271  0,512050+7  0,511855 94 180
Q 8
1: Tonalite
2: Granodiorite k
3: Monzogranite 6 Shoshonite series
4: Syenogranite =
5: Quartz diorite >
6: Quartz monzodiorite E 4L
7: Quartz monzonite @
o™
"<
4 s
2+ RACAS
8 Med'\um—\( series
// ] 1 e \s\ e e |
/1 7 1 T\ 0 L L I L L L
A P 45 50 55 60 65 70 75
Si0, (Wt%)

Hinh 4. biéu d@6 Q-A-P cia (nomenclature taken from

Le Maitre et al. 1989) phan logi va goi tén magma
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Hinh5. Biéu do tiwong quan giira K20 va SiO; (theo

Rickwood P.C, 1989)
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Hinh 6. Biéu do twong quan giira AINK va AICNK Hinh 7. Phan logi cdc da granitoid trén co s¢ thanh
phan chia cac logt magma (Manniar va Piccolli, phan dinh mic cia feldspar Ab-An-Or (theo O’ Connor,
1984)(A/NK=AI,03/(Na,0+K;0);A/ICNK=AI,03/ 1965 va duroc diéu chinh bgi Barker F, 1979)
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hoa chondrite (theo Sun&McDonough, 1989) MORB cua Sun and McDonough (1989)
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Hinh 10. Biéu d6 so sanh cc nguyén to vi luong véi  Hinh 11. Biéu do phan chia kiéu granitoid theo boi canh
manti nguyén thuy cia (Sun & McDonough,1989) kien tao theo Pearce, 1984 VAG — granit cung ni lua;

syn— COLG — granit dong va cham; WPG — granit ngi
mdng; ORG — granit ddy ndi giiza dai duong, Post-
COLG - granit sau va cham
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Hinh 12. Biéu @6 phan chia kiéu granitoid theo boi canh
kien tao theo Pearce, 1984 VAG — granit cung nai lira;
syn — COLG - granit dong va cham; WPG — granit ngi

mang; ORG — granit day n0i giza dai duwong, Post-
COLG - granit sau va chgm
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Hinh 14. Biéu do tuwong quan La- La/Yb (ap: apatite,
mnr: monazite; aln: alanit, zrn: zircon): xdc dinh
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Hinh 13. biéu dé R1-R2 cua Batchelor va Bowden
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Hinh 15. Biéu do twong quan AlOy/TiO,-CaO/Na;O
(Sylvester, 1998): xdc dinh dé b&o hdoa nhdm

Hinh 16. Biéu do twong quan Rb/Sr-Rb/Ba
(Sylvester, 1998); xdac dinh nguon vdt liéu ban dau
tao da



4. Két luan

Tét ca cac didc diém thach hoc, thach dia hda cua cac thanh tao granitoid phirc hé Muong Lat thay:

1) Granitoid phtc hé Muong Lat mang dac diém cua granit kiéu S.

2) Nguon vat liéu ban dau cua khdi co thé 1a cac da tram tich luc dia co, chiing c6 thé 1a céc vat lidu bi
tai nong chay sau d6 két tinh thanh tao nén granit Mudong Lat.

3) Béi canh kién tao c6 thé lién quan qua trinh ddng cham giira hai mang luc dia Nam Trung Hoa va
DPong Duong trong giai doan cudi Pecmi - Trias.
Loi ciAm on

Két qua nghién ciru trong bai bao duoc tai trg boi Pai hoc Qudc gia Thanh phé H6 Chi Minh (PHQG
Tp.HCM) trong khudn khé dé tai ma sé B2017-18-06. Trong qua trinh thuc hién thi nghiém xin cam on
GS Wang Wei, Pai hoc Dia chit Trung Quéc da gitp d& tap thé téc gia.
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ABSTRACT
Geochemistry granitoid of Muong Lat plutons

Tran Van Thanh®, B Vin Nhuan?”, Nguyén Kim Long? Lé Thi Thu?,
Pham Trung Hiéu3, Thiém Qudc Tudn*
! North Vietnam Geological Mapping Division,
2University of Mining and Geology, Ha Noi, Viet Nam
SFaculty of Geology, University of Science VNU-HCM, Viet Nam

“University of Natural Resources and Environment of Ho Chi Minh City
Muong Lat granitoid is characterized by trending massive structure and subhedral texture. It consists
mainly of biotite granite, muscovite granite, and two-mica granite. The mineral assemblage is
composed mainly of quartz (25-30%), plagioclase (28-46%), K-feldspar (25-38%), biotite (1-8%), and
muscovite (1-10%). The accessory minerals include zircon, apatite, and ilmenite. Geochemically, the
Muong Lat granitoid is high in SiO, (71.08- 74.06%) and high alkali contents (Na,O+K,0 from 6.74
to 9.85 wt.%). Its A/ICNK (Al203/CaO+Na20+K20) values are more than 1.04. It indicates
enrichments in U, Rb, K, and Th, but depletions in Ba, Sr, and Ti. It also shows Eu negative anomalies
(Eu/Eu*=0.19-0.9<1). The petrographical and geochemical characteristics of Muong Lat granitoid are
S-type granite and were derived from partial melting of crustal material. It was formed by the collision
between the Indochina and South China blocks during the late Permian to early Triassic.

Keywords: Muong Lat granitoid, S-type granite, geochemistry
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Khai quat dac diém cau tric Bon tram tich An Chau
va trién vong dau khi lién quan

Nguyén Vin Thing® , Tran Thanh Hai2* Pham Trung Hoai', Pao Vin Nghiém?
1 Céng ty Dau khi Séng Hong, Tdp doan Dau khi quéc gia Viét Nam
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3The Pheasant Memorial Laboratory for Geochemistry and Cosmochemistry, Institute for Planetary
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TOM TAT

Bon tram tich An Chau la mot cau tric dia chat kha dac biét phan bb & dong bac Viét Nam. Bon nay duoc
cAu tao boi 2 phan: méng Paleozoi va 16p phu Mesozoi. Phan méng la cac thanh tao tram tich luc nguyén,
luc nguyén carbonat, carbonat va silic bi bién chat yéu dén khdng bién chat tudi tudi tir Ordovic dén
Permi muon. Cac da mong bi céc tap tram tich luc nguyén xen it carbonat tuéng bién néng, phun trao,
molas xa4m chira than tudi Trias & phin dudi va cac thanh tao luc dia kiéu molas do tudi Jura-Kreta lan
luot lap day. Cac tap magma phun trao tir mafic dén axit thuong phan bd ¢ ria bon tram tich va xen kep
V6i céc tang tram tich. Tuoi ciia céc thanh tao ndy gom nhiéu khoang khac nhau gom khoang 250, 130-
116 va 85-78 tr. ndm, cho thdy su phirc tap cua su tién hoa bon tram tich. Pha trén cing 1 cac thanh tao
tram tich Kainozoi bao gom céc tap mong tram tich luc nguyén xen kep cac via than nau tudi Paleogen tGi
Neogen, phan bé trén pham vi hep, cha yéu doc theo cac tiéu bdn triing khdng ché boi cac dut gdy. Cac
thanh tao lap day triing An Chau bi bién dang dia chit manh mé& duéi tac dong cua nhiéu sy kién bién
dang khac nhau, trong d6 c6 cac pha bién dang tao ndi do va cham dia mang tao nén cac dat gdy chom
nghich, di kém 1a cac nép ubn quy mo lén. Cac cau tao nay lai bi bién dang chdng bai cac dut gay duoc
hinh thanh trong cac sy kién kién tao muon hon. Hoat dong bién dang dién ra lién tuc trong suét Mesozoi
va kéo dai dén hién tai di tao nén sy giao thoa cau tric khu vuc hét siic phic tap, dong thoi tao nén cac
ciu trGic dang vom Ién thuan loi cho sy tich tu dau khi. Mac du tiém ning chira cua cat két Mesozoi va
cacbonat C-P, thudc loai kém dén trung binh, sy ton tai cia céc thanh tao dia chat Paleozoi va Mesozoi
som véi chi sé TOC dat gia tri trung binh dén tot va vuot ngudng tao dau khi (Ro~1,24-1,37) 1a nhiing
biéu hién sinh dau tiém niang. Trong khi d6, su ton tai cua cac tang chan Ia tram tich hat min Trias, két
hop véi cac cAu tric dang vom Mesozoi mudn 1a cac yéu té thuan loi cho sy hinh thanh va ton tai cac hé
thong dau khi cua Bon An Chau. Sy phirc tap cua cau tric khu vuc va vai trd cia ching véi tiém ning
dau khi cua bdn nay trong bdi canh cua tién hda kién tao khu vuc con 1a van dé ton tai va can tiép tuc
nghién ctu chi tiét va dinh luong.

Tir khoa: Bon tram tich, Dac diém dia chat, Bdn An Chau, Pong bic Viét Nam

1. Gigi thiéu chung

Bon trim tich An Chau (hay Bon An Chau) phan bd chu yéu trén cac tinh Lang Son, Bic Giang va
Quang Ninh, thuoc khu viuc Dong Bic Viét Nam véi dién tich gan 10.000 km? Bdn An Chau la phan kéo
dai vé phia tay nam cua Bon Thap Van Pai Son thudc ria déng nam mang Hoa Nam (hay Nam Trung
Hoa) véi phan 16n dién tich thuc lanh thé Trung Qudc (Hinh 1).

Cong tac nghién ctru dia chit khu vuc va danh gia tiém niang dau khi trong khu vuc bdn An Chau va
ving phu can da duge quan tir nhitmg ndm dau thé ky 20 dén hién tai boi nhiéu nha dia chét trong va ngoai
nudc, trong d6 ¢6 nhidu cong trinh dwoc thyuc hién tir nhitng nim 1950 dén nay (Borrett, 1922; Fromaget,
1941; Dovjikov, 1965; Nguyén Hiép, 1970; Ngd Thuong San, 1970; Nguyén Quang Hap, 1971; Phuong
Vin Hac, 1973; Nguyén Nghiém Minh, 1986; Tran Van Tri, 1977; Tran Pic Luong va Nguyén Xuin
Bao, 1982; Hsii et al., 1988; Nguyén Cong Luong, 1999; P Bat va nnk., 2007; Pham Pinh Trudng,
2009; Tran Vin Tri va Vi Khuae, 2009; Téng Duy Thanh va Vii Khic, 2005; Li et al., 2006; Dang Tran
Huyén, 2007; Hoang Vin Long, 2015; Cong ty Dau khi Séng Hong, 2014a, b; Hall, 2012; Halpin et al.,
2016; Li et al., 2017) di dua ra buic tranh tong thé va nhiéu ton tai trong nghién ciru cau tric dia chat khu
vuec.

* Tac gia lién h¢
Email: tranthanhhai@humg.edu.vn
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Bén canh d6, nhidu cong trinh nghién ciru di dua ra nhitg nhan dinh budc dau vé trién vong dau khi
ctia bon trAm tich nay (ch. Poan Thién Tich, 1971, 1973; Nguyén Biéu, 1974; Ngé Thuong San, 1975;
Nguyén Quang Hap, 1975; DS Vian Han, 1977; Lé Trong Can, 1996). Trong nhitng ndm tir 2012 dén nay,
nhiéu hoat dong tim kiém tham do dau khi méi voi nhirng phwong phap mang tinh dinh lwrong hon nhu phén
tich mau dia hoa, thach hoc, co 1y, khao st dia hoa khi bé mat, khao sat tir - trong luc hang khong d6 phan
giai cao da dwoc trién khai (Cong ty Dau khi Song Hong, 2014a, b) nhim nghién ctru va danh gia chi tiét
hon vé cdu trac dia chét va xac dinh cac yéu t6 thuan loi ciia hé thdng dau khi, tir d6 nhan dinh vé tiém ning
dau khi cta khu vyc. Bai bao bay sé trinh bay khai quat ddc diém dia chat va cdu truc khu vyc trung tim
Bén trAm tich An Chau va budc dau dua ra nhitng nhan dinh vé mbi quan h¢ dia chét-cAu triic véi kha nang
ton tai va tiém nang ciia ngudn tai nguyén dau khi ¢ day dya trén nhitng két qua khao sat méi ciing nhu nhan
dang mot sb ton tai co ban trong nghién ctru hién nay dé dinh huéng cho cac nghién ctru vé cau tric va danh

gi tiém ning dau khi trong nhimg hoat dong dia chit tiép theo.
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Hinh 1. So dé vi tri khu vuc Bon tram tich An Chéu (phd‘n dién tich thao luan trong bai bdo gidi han
trong khung mau xanh). Hinh 14 1 vi tri twong doi ciia Bon An Chéu & Péong bdc Viét Nam; Hinh 1B la
vi tri Bon An Chdu so véi Bon Thip Van Pai Son & déng nam Trung Quéc.

2. Khai quat dic diém dia chit, cdu tric khu vuc trung tdm Bén tram tich An Chau

2.2. Pdc diém thanh phdn vt chat

Céc két qua nghién ctru cho dén nay (xem danh muyc tai liéu tham khao & day) di xac dinh duoc Bon
tram tich An Chéu 1a 1 c4u tric Mesozoi phat trién trén mong Paleozoi va bi pha hity lién tuc boi cac hoat
dong kién tao trong Mesozoi mudn-Kainozoi. Cdu hinh Bdn tram tich An Chau bao gém 16p phu 1a cac
tram tich tudi Mesozoi va it hon 1a tram tich Kainozoi ndm trén méng 14 cac thanh tao trim tich Paleozoi
(Hinh 2).

2.1.1. Cdc thanh tao dia chat ¢ day Bon tram tich An Chdu

Day ctia Bon trim tich An Chau dwoc ciu thanh boi cac thanh tao Paleozoi gdm to hop cac da tram
tich ¢6 tudi tir Ordovic dén Permi duogc hinh thanh trong nhiéu moi truong va vi tri kién tao khac nhau.
Cb nhit 1a cac tram tich luc nguyén bi bién dang manh va bién chat yéu cua Hé ting Tan Mai (Os-Stm)
phan bd thanh mot dai khong lién tuc hang tram kilomet doc theo ria phia dong nam bon triing va bi gisi
han boi d6i dirt gdy Yén Tir - Tién Yén - Tan Mai (Hinh 2). Céc thanh tao Devon sém 16 ra & ria tay bic
Bon An Chéu bao gdm céc thanh tao trdm tich luc nguyén & phan dudi va luc nguyén-carbonat ¢ phan
trén cuia HE tﬁng Mia Lé (Diml). Nam bat chinh hop trén cac thanh tao Devon sém la cac thanh tao
carbonat gdbm da voi, doi noi bi dolomit héa phan 16p day va dang khéi tudi Carbon-Permi giira ciia Hé
tang Béc Son (C-P2bs). Phu gia chinh hop trén da voi hé ting Bic Son 1a cac thanh tao carbonat,
carbonat-silic phan 16p mong thudc Hé tang Pong Dang (Padd) phan bd chil yéu phan ria tiy bac bon nay.
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O nhitng noi 19 ra, cac thanh tao Paleozoi mé ta & trén thuong cd quan hé kién tao v6i cac thanh tao
Mesozoi lap day Bon An Chau (Hinh 2).

0 20 40
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Hinh 2. So do dia chat khai quat cho thdy s phan bé cia cac thanh tao dia chat va cac hé thong dirt gay
chinh khu viec Bon tram tich An Chéu. Céc dirt gay lom duwoce danh dau bang cdc dwong do nét dam véi ky
hiéu Fn, cdc dirt gdy nho ddanh dau bang cdc dwong dé nét manh. Cha va ky hiéu viét tat chi cac phan vi dia
chat chinh dirot md ta trong bai (Tong hop tir nhiéu nguon van liéu khac nhau).

2.1.2. Cac thanh tgo dia chdt ldp ddy Bon tram tich An Chau

Léap day Bon tram tich An Chau chu yéu la cac thanh tao Mesozoi, bao gom céc thanh tao trim tich va
phun trao c6 ngudn goc va méi truong thanh tao kha phic tap (Hinh 2). Phan day cua bdn tram tich 16 ra
& ria ty bic cua bon tir Hitu Liing dén Lang Son, duoc dic trung boi sy ¢6 mat cua cac tram tich luc
nguyén gom cac da phién sét, bot két va cat két, doi noi xen ké& céc 16p mong carbonat hoic céc tap tram
tich dang flysh duoc xép vao Hé tang Lang Son tudi Indi (Tiils, xem Tran Vin Tri va Vii Khiic, 2009).
Céc thanh tao nay bi xuyén cit hoic pha bét chinh hop bai c4c thanh tao tram tich va phun trdo axit va
tram tich vun ndi lira trude day dugc xép vao cac hé tang Song Hién (Tish) hodc Khon Lang (T2akl) 16 ra
& ria tay bic bdn triing hodc ¢ ving Binh Liéu (T2abl) 16 doc ria dong nam cua Bon An Chau (Hinh 2).
Dic biét, mot sé dinh tudi tuyét dbi gan day & khu vuc Lang Son (Halpin et al., 2016) cho thdy, cac da
phun trao truée day xép vao Hé ting Khon Lang (xem Pham Binh Truéng, 2009) xuyén cit vao Hé tang
Lang Son c6 tudi khoang 250 tr. nim, trong tng Véi giai doan chuyén tir Permi sang Trias va sém hon
tudi Anisi trong cac van liéu truée ddy (Tdng Duy Thanh va Vit Khuc, 2005). Bén canh d6, viéc dinh tudi
céc d4 bazan dugc xép vao Tap 2 ciia H¢ tang Khon Lang tai khu vuc Tan Than (Cao Loc, Lang Son)
bang phuong phap K-Ar lai cho tudi tuyét d6i khoang 130-116 tr. nam (Hinh 3, Bang 1). Hon thé, vi cac
da nay xuyén cit vao CaC tram tich Hé tang Lang Son tai khu vuc Lang Son nén viéc cho rang tui ciia hé
tang nay 1a Indi ciing can phai dwgc xem xét lai. Nhu vay, viéc phan chia dia tang cta cac da phun trao
doc ria tay bic cia Bon An Chau van 1a van dé can dugc tiép tuc nghién cuau.

Phan trung tdm cua Bon tram tich An Chau dwoc bao phii cha yéu bai cac thanh tao tram tich luc
nguyén Iop bot két, cat két va da phién sét, doi noi xen it thau kinh voi sét hoac sét voi chira cac hda thach
didc trung cho mdi trudng nuéc man cua hé ting Na Khuat (T2nk). Hé ting nay bi Hé ting Mau Son
(Tscms) phu chinh hop (Dovjikov va nnk., 1965) véi thanh phan cha yéu gdm tap tram tich luc nguyén c6
thanh phan cudi két cac 16p cat két xen bot két phan 16p day va c6 mau hong dén tim, xen it da phién sét
va sét vOi chira cac hoa thach tudng nuéc ngot-lo. Hé ting Mau Son phan bé rai rac trong pham vi déi
céu tric An Chau ¢ c&c viing Mau Son, An Chéu va Ba Chg.
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Hinh 3. Vi tri twong déi ciia cdc diém ldy mdu dinh tuoi da bazan duot xép vao Hé tang Khon Lang
(T2akl) va Hé tang Tam Lung (Js-Ktl), ria ty bac Bon An Chau.

O ria dong nam ctia bon, cac thanh tao chira than duoc xép vao Hé tang Hon Gai (Tsn-rhg) chira cac
tap than day va mirc do bién chat cao hon thudc tudng antraxit dién hinh. Phii bat chinh hop Ién cac thanh
tao chira than 1a cac da tram tich lyc dia vun tho, ddi noi 1a cac tang molas do, cua Hé tang Ha Coi (Ji-
2hc), phan b rai rac & khu vue Dinh Lap, Ban Hang va vang duyén hai dong nam Bon An Chau. O ria tay
bic bon triing, phu bat chinh hop Ién cac thanh tao tudi Trias con co cac da phun trio, 4 phun trio axit va
tram tich vun ndi lra dugc xép vao Hé tang Tam Lung tudi Jura mudn-Kreta (Js-Ktl). Tuy nhién, tudi cia
hé ting nay hién van I van dé can 1am sang to. Ngoai ra, doc ria ty bic cua Bdn An Chau con 16 ra mot
sb thanh tao phun trdo mafic gan day dwoc xép vao Hé ting Tam Danh (Ki-Etd, Nguyén Kinh Quéc,
1991). Céc thanh tao nay trude day duoc cho la xen kep trong phun trdo Jura & Tam Lung (Dovjikov,
1965) hozc trong tram tich nui lira cua diép Séng Hién (Poan Ky Thuy, 1976), trong khi d6 Bang Tran
Huyén (2007) da xép cac d4 bazan nay vao tudi Anisi.

Tai khu vuc Péo Y (Pdng M6), cac phun trao bazan c6 thé nam bén dudi cac da ryolit ciia hé tang
Khon Lang. Trong nghién ctru nay, cc da bazan duwoc xép vao Hé tang Tam Lung & khu vuc dong nam
DPong Mo (Hinh 3) da dugc dinh tudi tuyét dbi bang phuong phap K-Ar va cho tubi khoang 85 dén 78 tr.
nam (Béng 1), twong (g véi giai doan Kreta muon. Tuy nhién, vi tri kién tao cia cac thanh tao bazan nay
trong binh d6 cau tric khu vuc va mdi quan hé giira chiing véi sy tién hoa bon triing van 1a van dé can
guan tam nghién cuu.

Phu trén cac thanh tao néi trén I cac tram tich Neogen phan b cuc bg trong mot s6 bon triing luc dia,
d6i noi chira cac 16p sét than va/hoic than nau hozc da phién dau phat trién doc cac dat gay I6n quan sat
duoc rai réc doc theo diit gy Cao Bang-Tién Yén nhu Na Duong, Pam Ha hoic cac thanh tao vun thd
phan b & ria phia tay ving nghién ctu (Hinh 2). Phan trén cing cua dia ting khu vuc 1a cac thanh tao Dé
Tu, phan bd doc céc hé thong séng va thung ling hién dai cit qua ving nghién ciru, trong d6 nhiéu thung
liing bi khéng ché boi cac doi dut gay kién tao tré.
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Bang 1. Két qua phan tich tui dong vi K-Ar cho cdc dé bazan thu thap tir cac thanh tgo phun trao ¢ ria

tay bac Bon tram tich An Chau. Vi tri ldy mau va sé hiéu mau nhu trong Hinh 3. Mau dwoc gia cong va

phan tich tgi Phong thi nghiém Dbia héa va Hoa hoc vii tru Pheasant Memorial, Vién Cac vt liéu hanh
tinh, Pai hoc Okayama, Nhdt Ban.

= 2 naa Air =
_s|_$ Phanvi |oai da Sc:n?gueu [K]e&t | 40Ar/36Ar  |[36Ar]"ccSTP/g |[#0Ar,4]"cSTP/e |fraction (trT:glm)
(%)
1 | H.tang |Bazan |AC-BZ1-1 |0.4572 |1437.853+11.35 2.03:0.03 | 2400.6+29.23| 20  |130.34+2.94
2 | Khén |Bazan |AC-BZ1-2 [0.4572 | 1328.785+12.07| 2.27+0.03 | 2411.1+30.98| 21.8 |130.90+3.00
78 | ‘N8 131+2
3 | H.tang |Bazan |AC-BZ1.1-1|1.5941 |6690.263+38.91 1.21+0.02 |8355.9:105.96 4.1 13043
4 | Khén |Bazan |AC-BZ1.1-2 |1.5941 | 6458.636+85.08 1.27+0.02 | 8452.6+102.80| 4.3 13243
T8 | ‘N8 131+2
5 Hk;i:g Bazan |AC-BZ1.2-1 [0.6419 | 2154.069+14.88 1.54+0.02 | 2994.4%36.77| 13.2 11643
TB | Lang 11643
. |Bazan | AC-Bz2-1 |0.8912 |1813.915¢20.33 1.73+0.03 | 2700.7+39.71| 15.9 | 76.37+1.86
8 T:’;izﬁg Bazan | AC-BZ2-2 [0.8912 | 1482.190+19.35 2.32+0.04 | 2809.8 +41.99| 19.6 | 79.39+1.94
B 78+2
9 . g Bazan | AC-BZ3-1 |1.3173 |2438.333+13.89 1.96%0.03 | 4368.1+51.80| 11.7 | 83.40+1.90
10 |ram Lung | BaZan | AC-BZ3-2 |1.3173 | 2480.470£16.77| 2.01:0.03 | 4545.6+59.25| 11.6 | 86.7242.02
B 85+2
11 . Bazan | AC-BZ4-1 |0.8619 | 1957.912+16.60 1.56:0.02 | 2706.8+35.35| 14.6 | 79.09+1.85
12 T:ﬁﬂﬁg Bazan | AC-BZ4-2 [0.8619 | 1738.292+9.46| 1.80:0.02 | 2701.6 +31.89| 16.4 | 78.94+1.80
B 7942

Ghi cha: TB 1 gia tri tusi trung binh ciia c&c mau thu thdp tai cing mét v; tri lay mau.

2.2. Ddc diém cau tric bién dang

Céc két qua do vé& dia chat va nghién ciru chuyén dé hién co (xem tai liéu tham khao ¢ day) cho thiy
Bon tram tich An Chau la ph?m ¢6 céu tric dia chat kha phuc tap do bi tac dong cua nhiéu sy kién dia chat
khac nhau trong Mesozoi va Kainozoi (ch. Li et al., 2006; Pang Van Bat, 2007; Pham Dinh Chudng,
2009; Halpin et al., 2016; Li et al., 2017). Theo Li et al. (2017), Bon An Chau 1a phin kéo dai vé phia tay
nam ciia bdn Thap Van Pai Son (Shiwandashan) phan bd & ria dong nam Trung Qudc (Hinh 1), thuc
dang mot bon triing trude ndi sau cung (retroarc foreland basin) va chiu anh huéng cua it nhat 2 sy kién
kién tao hit chim va tao niii vudng goc nhau doc ria nam Trung Hoa trong cudi Paleozoi dén cubi
Mesozoi (Ddng Van Bat, 2007; Li et al., 2017). Lietal. (2017) cho rang cAu trac Shiwandashan trong d6
¢6 Bon An Chau 1a két qua cua nhiéu su kién kién tao bon trudc nui sau cung Shiwandashan dugc hinh
thanh do sy hut chim ciia Paleo-Pacific xuéng dudi Nam Trung Hoa, sau d6 tién hoa thanh dai tao nii
Shiwandashan phuong déng bac — tdy nam trong giai doan Permi. Céu tric nay lai bi bién cai dudi dang
mdt bon sau cung ciia doi hut chim giita DPong Dwong va ria tdy nam cia Nam Trung Hoa va sau d6 bi
phé hiy do sy va cham dia mang nay vao Nam Trung Hoa trong Mesozoi. Theo Pang Van Bat (2007),
Hall (2003, 2012), bon nay ciing nhu ria déng nam ciia Nam Trung Hoa hodc dong bic cua Pong Duong
ndi chung bi tac dong boi 2 sy kién hit chim va sau d6 va cham ctiia mang Pong Duong va Paleo-Pacific
1an luot vao ria tdy nam va déng nam ciia Nam Trung Hoa va trong ca 2 trudng hop thi bdn nay déu 1a
céc bon ¢o vi tri sau cung. Sau d6 ria luc dia Péng Duong-Nam Trung Hoa lai tiép tuc bi tac dong boi su
hat chim cua Luzonia-Truong Sa (Hall, 2012). Halpin et al. (2016) cho ring su tién hoa cua Paleotethys
¢6 vai tro quyét dinh dén cdu hinh cua tring An Chau véi vai tro vira 1a 1 cdu tric tach gidn luc dia, vira
12 1 bdn sau cung va sau do6 lai tai hoat dong trong Mesozoi. Sy va cham ctia mang Dong Duong vao Nam
Trung Hoa dan dén sy pha huy ciia Paleotethys va tao thanh dai tao nai uén nép - chdm nghich phuong
tay bac — dong nam vao Trias. Nhu vdy, c6 thé thdy rang, hién nay chua c6 mot nghién ciru tong thé va
dua ra mot mo hinh cau tric co y nghia thuyét phuc vé cau hinh va lich sir tién hoa cta cau trac An Chau
& Viét Nam. Tuy nhién, nhitng két qua nghién ctru gan day déu thong nhit rang it nhat c6 vai sy kién tao
nui do va cham da tic dong t6i Bon An Chau noi riéng va ving DPong Bic Bo noi chung theo ca hudng
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dong bac — tay nam va tay bac dong nam. Hién nhién 12 hau cua cia cac bién dang tao nui nay sé& 1a sy
phé bién cua cac cdu trac udn nép-dut giy chom nghich trong khu vuc nghién ctru. Bén canh do, su va
cham lan luot cua 2 hé thdng dia mang c6 phuong gan vudng goc nhau vao ria Nam Trung Hoa dan t6i sy
giao thoa cAu triic phtic tap trong khu vire v6i sy hinh thanh cac céu triic nép udn phic tap dang vom va
bdn triing ciing nhu sy phéan cat phirc tap ctia cic ciu tric boi cac hé thong dirt gdy (chom nghich) nhiéu
phuong khéc nhau.
-

VAN T A3 Ranh giéi c&u tao duuong
i 7 =— 2570 - theo tai ligu trong lyc 2013

Ranh gi6i cau tao am

theo tai liéu trong luc 2013

Dt gay theo két qua
e minh’ giai tai lidu bay do

" tir- trong luc 2013

Ranh gi6i cau tao
theo tai liéu dia chat

T

Hinh 3. So d6 cdu tric sdu khai quét cia néc cac thanh teo Paleozoi trong pham vi Bon tram tich An
Chau cho thdy cé&c cdu tric vong (dwcong) va vong (am), cac vét mat truc nép uon lon va cac dirt gy
khang ché trong khu viec nghién ciru diroc ngi suy tir két qua khdo sét tir - trong luc hang khéng phan ddi
cao.

Chinh vi vy, Trén binh d6 cau truc khu vuc, khu vyce bon tram tich An Chau c6 ciu tric dia chat kha
phuc tap, duoc cdu thanh bai hang loat ciu trac dut gay va nép uén quy mé I6n va cac ciu tric thi cip di
cuing chdng voi guy mo nhé hon. Cac ciu triic nay c6 sy phan bd kha phuc tap, gom nhiéu thé he, xuyen ct,
chong lan va giao thoa nhau tao nén sy giao thoa c4u trtc phic tap (Hinh 3). Do d9, trong Bdn An Chau ton
tai nhiéu hé thong dut gdy theo cac phuong dong béc — tdy nam va tay bic — dong nam trong d6 hé thong
phuong dong béc — tdy nam c6 tinh chat chi phdi va phan ving cu tric khu vuc (Hinh 3). Nhiéu dut gay
nay gan day da duoc nhan dang 1a cac dut gdy chom nghich va nghich (Shu et al., 1988; Tran Thanh Hai va
nnk., 2007; Bang Vin Bat, 2007; Pham Dinh Trudng, 2009; Hoang Van Long, 2015; Halpin et al., 2016; Li
etal.,, 2017). Bi cing cac dit gy nay la nhiéu phirc nép udn Ién (Hinh 3). Rat nhiéu cau tric nép ubn dang
vOm va bén triing dugc hinh thanh trong khu vuc ¢6 thé 1a hau qua cia sy giao thoa nép udn. Su van dong
kién tao khu vuc trong Kainozoi tiép tuc pha hity cac cau trdc ndi trén bang cac hé thong dut gay dich bang,
trong do c6 hé thong dirt gy Cao Bang — Tién Yén va nhiéu dut gy nho hon (Hinh 2). Két qué clia phuwong
phap khao sat tir - trong luc hang khong d6 phan dai cao cling da lam rd hon vé cau tric dudi sau cua triing
trong d6 c6 cac hé théng dut gay 16n ciing nhu cac cdu trdc vom va bdn triing va cac khéi nang va ha twong
dbi trong khu vire (Hinh 3).

Nhu vay, c6 thé thiy rang Bén An Chau la mét ciu tric phirc tap ma ciu hinh hién tai ciia n6 dwoc hinh
thanh bai nhiéu sy kién bién dang. Tuy nhién, cc nghién ciru chi tiét vé dic diém bién dang dé nhan dang
dang nam su phan bd khong gian, ban chat, va méi quan hé gitra céc thé hé CAu tao, dic biét 1a cac cAu tao
nép udn-chom nghich trong khu vue nay chua dugc nghién cau chi tiét, can dugc tiép tuc nghién cau trong
thoi gian téi.

3. Dy doan trién vong dau khi khu vuc Ban tram tich An Chau

Nhur trén da dé cap, viéc nghién ciru vé tiém ning va trién vong dau khi trong cac tram tich thudc Bon
An Chau tir 1au da dugc quan tam. Nhiéu cong trinh nghién ctu (ch. Poan Thién Tich, 1971, 1973;
Nguyén Biéu, 1974; Ngo Thuong San, 1975; Nguyén Quang Hap, 1975; DS Van Han, 1977; Lé Trong
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Cén, 1996) d3 budc diu dwa ra nhitng nhan dinh so bo vé kha ning ton tai va trién vong dau khi caa bon
tram tich nay, trong d6 c6 mot s y kién cho rang trong khu vyc cé thé ton tai hai hé thong dau khi
(HTDK) la HTDK Paleozoi va HTDK Mesozoi. Trén co so d6 tir 2012 dén nay nhiéu hoat dong tim kiém
tham do dau khi méi véi nhimg phuong phép mang tinh dinh lwong hon nhu phan tich mau dia héa, thach
hoc, co 1y, khao sat dia hoa khi bé mat, khao sét tir - trong luc hang khong do phan giai cao da duoc trién
khai (Cong ty Dau khi Séng Hong, 2014a, b) nham nghién ctru va danh gia chi tiét hon vé cu tric dia chat
va xac dinh cac yéu to thuan lgi ciia hé théng dau khi, tir &6 nhan dinh vé tiém nang dau khi cia khu vuc.

Két qua nghién cau méi da phat hién mot s6 cau tao, by dia ting va cau trdc thuan lgi trong cac
thanh tao Mesozoi (Hinh 4). Ngoai ra, két qua minh giai tai liéu tir - trong luc hang khong ciing da phat
hién mot sb cau tao trién vong trong lat cit trim tich Trias. Mot s6 nghién ctru dinh lwong vé kha ning tao
dau d6i véi mot sb thanh tao tram tich trong khu vuc ndy cho thay chi s6 TOC trong cac Hé tang Lang
Son va Vin Lang (tudi Trias), Mia Lé (tudi Devon) dat gia tri trung binh — t6t va da vuot qua ngudng tao
dau khi (Ro ~1,24-1,37). Két qua cac phan tich mau dia héa cho thdy khu vuc da ton tai cac ting da sinh
Vv6i d6 giau VCHC chii yéu trung binh dén tét. Két qua nay ciing duoc khing dinh thém nho cac biéu hién
dau khi tryc tiép trén mat theo két qua phan tich mau dia hda khi bé mat. Tuy nhién, tiém ning chira cua cat
két Mesozoi, da cacbonat tudi Carbon-Permi (Hé ting Bic Son) thudc loai kém dén trung binh. Céc tap
tram tich hat min trong Trias ¢ kha ning chan dia phuong. Tuy nhién kha ning chan ciia céc thanh tao

tram tich Mesozoi chua duoc 1am ré.
I~

(] 20 40
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Ll
*‘/{-ﬁf‘ :

CHi DAN
Ranh gt g An Chdu

Rarn g 0 duong theo L tong ke
‘Ranh giéi S t30 4m theo TL trong ke
‘Ranh i c8u t0 theo TL rong I c0
Ranh g 90 theo i iy G cht
Fanh g8 pfanving G héa

/ mg,upmgamﬁ i i gy
" ay 6o tir rong

Khu v ¢6 khd nding phan b bly G thng.

Nép 61
Népiom
W i 98 Bogur (9= 2333, b o 3300m)

Hinh 4. So do phan viing trién vong dau khi trong khu viec Bon tram tich An Chau.

V6i céc tai liéu hién co chua thé khang dinh rd vé tiém nang dau khi cua khu vyc. Tuy nhién, cé thé
so by phan chia cac viing ¢6 thé c6 tiém ning dau khi (Hinh 4) nhu: Ving I: Dai nang trung tam; Vang
II: Dai nang dong nam; Ving I1I: Lom Son Bong - Pinh Lap; va Vang IV: gém Déi sut tay bic va Dai
sut dong bac (Hinh 4).

4. Két luan va kién nghi

Khu vuc Bon tram tich An Chau c6 dic diém cdu tric va lich st dia chat kha phuc tap do nam & vi tri
giao nhau cua cac dai bién dang tao nii trong Paleoozoi. Su phét trién chdng lin cua céc thanh tao dia chit
trong qua trinh tién hoa cua bon triing doc theo ria luc dia tich cuc cua 2 déi hit chim phét trién lién tiép
nhau da dan toi mot céu hinh bdn triing phuc tap, trong d6 co su phan bd cac thanh tao trdm tich nhiéu
nguon goc ma Cau hinh va tudi cia chung, trong d6 co cac thanh tao phun trao xen kep hién van dang c6
nhitng ton tai can giai quyét.

Su bién dang kién tao do va cham mang dién ra trong cac giai doan khac nhau dan tGi sy hinh thanh cac
céu trac dién hinh cho tao nGi va cham la uén nép-chom nghich chdng lan nhau, tao nén su giao thoa ciu
triic phuc tap trong d6 nhing tac dong khu vuc dan t6i sy hinh thanh va phé hay cia bon tram tich Mesozoi
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chiu tac dong truc tiép cua ché do kién tao sau cung va va mang. Tuy nhién, mac du nhidu cong trinh nghién
ctru dugc trién khai gan day tai khu vuc Bon tram tich An Chau dan t6i nhiing hiéu biét méi hon vé ciu triic
khu virc, van con mot van dé ton tai 16n 1a nhiing luan giai vé cau tric Bon An Chau hién nay con rat mo hod
va khéng pht hop véi va tham chi mau thuin véi nhitng hiéu biét mai vé tién hoa dia chat khu vuc. S6 liéu
c4u trdc va nhirng luan giai hién c6 khdng pht hop voi ban chat bién dang kién tao khu vuc va khong dbi
sanh duoc vai cac s6 lieu méi trong cac vang 1an can, dac biét 1a khi dbi sénh vai ciu trdc cua Bon tram tich
Thap Van Pai Son, 1a phan kéo dai vé phia dong bac cia bon nay. R3 rang l1a viéc xac dinh duoc chinh
X&C Cac cau trc dién hinh, ddc biét la cac cau tric I6n mang tinh chat khéng ché cau hinh bon triing ca trén
mat va dudi sau, dac biét 1a cdu tric tac dong téi cac thanh tao Paleozoi, Mesozoi va quan hé gitra chiing
cling nhu tac dong giao thoa gitra cac cAu tric dé tao nén binh dd ciu trdc khu vyc hién tai. Viéc luan giai
nay doi hoi cd nhitng khao st va phan tich cu tr(c mét cach toan dién véi viéc nhan dang dang din ban
chat bién dang, phan chia dugc céac sy kién bién dang & ca quy mé nho, vira, va khu vuc va trén co so d6
thiét lap dwoc md hinh bién dang hop Iy nhat.

Bén canh d6, do mai chi ¢ mot s6 nghién ctru so bo nén chua thé dwa ra dugc két luan vé hé thdng dau
khi trong khu virc. Do d6, can tiép tuc nghién ctru 1am rd su ton tai va trién vong cua Hé théng dau khi trong
Bon tram tich An Chau, trong d6 viéc 1am rd tiém nang sinh cua cac thanh tao Paleozoi (nhu Hé tang Mia
Lé) va Mesozoi (c4c hé tang Lang Son va Vin Lang), tiém ning chira trong cac thanh tao cacbonat (Hé tang
Bac Son) va trong cat két Trias. Viéc nghién ctru dung dan cau tric dia chat va ban chét bién dang ciing c6
tam quan trong ddi véi viéc xac dinh cau hinh ciia cac cau tric c6 tiém nang dau khi va kha niang tang trir
dau khi (néu co) dudi tac dong manh mé cua nhiéu pha bién dang chdng lan trong lich sir kién tao khu vc.
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The An Chéu Sedimentary Basin, which is located in northeastern Vietnam, is a unique structural
entity. This basin is represented by 2 portions including a Paleozoic basement complex and a Mesozoic
sedimentary cover. The basement comprises weakly to unmetamorphosed siliciclastics, calcareous,
carbonate, and siliceous successions ranging in age from Ordovician to Late Permian. The basement
complex is overlain by Mesozoic deposits, including a lower portion of siliciclastics intercolate with
minor shallow water carbonate and volcanic rocks, coal-bearing grey molasses of Triassic in age. The
upper portion comprises Jurassic to Cretaceous continental red-bed style deposits. The volcanic rocks
occur along the margin of the basin and are commonly interbedded with sedimentary layers. Age of the
volcanic members are variable, including several age ranges of ca. 250, 130-116, and 85-78 Ma, which
indicate a complicated history of basin formation. The uppermost portion of the sedimentary cover is
Cenozoic depsosits, which comprise thin terrigeneous deposits intercalated with nignite seams occurring
in narrow, mostly fault-controled intracontinetal basins. The basin-fill successions within the An Chau
Basin were strongly deformed as consequence of numerous overprinting deformational events that were
taken place continually from Mesozoic to present, including major Mesozoic plate collion-induced
orogenies, which produced extensive thrust faulting and associated large-scale folds. These structures, in
turn, were overprinted and modified by the effects of several phases of faulting caused by younger
tectonic events. The successive structural overprinting has created complicated regional interference
pattern. This structural interference has also produced major domal structures, which are favourable for
petroleum systems. Despite the potential for resevoirs of the Mesozoic sandstone and/or C-P, carbonate is
poor to moderate, the presence of Paleozoic and Early Mesozoic sedimentary units with intermediate to
good TOC and Ro (1.24-1.37) numbers are indicative for good source rocks and petroleum potential. The
fine-grained Triassic sequences on the other hands are favourable cape-rocks. These, together with the
presence of Late Mesozoic domal structures, are positive factors for the formation of petroleum systems
within the An Chau Basin. The complicated regional structure and its role for the petroleum potential
within a regional tectonic evolution, however remain obscure and as such guarrantee a comprehensive
and detailed regional study.

Tur khéa: Sedimentary Basin, Geological feature, An Chau Basin, Northeastern Vietnam
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TOM TAT

Quing héa ddong dai Bién DPong-Quy Son ndi riéng va Bon tring An Chéu noi chung da dugc nhin dang
nhung loai hinh ngudn gbc thanh tao quang va quy luét phan bd cua quing van chua dugc 1am ro. Gan
day, qua nhiing nghi nhan méi vé quy luat phan bd ciia quang Cu trong cac da tram tich & dai Bién Dong-
Quy Son c6 thé thiy cac than quang_ ddng trong khu vuc nghién ciru chu yéu phan bd trong cac doi dap
v3, vo nhau thudc phan hé tang Mau Son trén (T3cmss). Trong bao céo ndy, bang cac phuong phap
nghién ctru truyén thong nhu khao sat thuc dia, 1at mong, khoang tudng,... két hop voi cac phuong phap
nghién ctru hién dai nhu IC-PMS, SEM, bao thé, déng vi... cho théy thanh phﬁn khoang vat, hdéa hoc
quang déng nguyén sinh dai Bién Pong-Quy Son gdm tennantit, bornit, chalcosin, chalcopyrit v6i ham
luong ddng dao dong trong khoang 16n tir 0,01 dén 29,01%, trung binh 1,44%. Ngoai ra con gap pyrit,
galenit, sphalerlt vang tu sinh. Ciu tao, kién truc quing dong cha yéu 1a chu tao xam tan, ciu tao
dai,...kién trac hat tha hinh, hat nira tu hinh, hat gagm mon.... Két qua phén tich nhiét bao thé cho thiy
nhiét d6 thanh tao quing hoa dong dai Bién Dong-Quy Son nim trong khoang 200-2800C. Két qua dat
duogc tao co sd khoa hoc ciing nhu thuc té cho cac nha dau tu tién hanh tham do va khai thac nguén tai
nguyén dong quy gia trong viing nghién ciru.

Tir khoa: Quang ddng; Bién Pong-Quy Son; Ddi An Chau

1. Pit véan dé

Tir nhimg nam 60 cia thé ky trudc, trong cac van lidu dia chat, vang Bién Pong duoc biét dén vai cac mo
va diém quing dong kiéu nguon gbc tram tich “cat két ngam dong” [ Nguyén Xuan Bao va nnk (1979);
Nguyén Tri Vat va nnk (1997)], thuat ngir nay van ton tai cho dén by gio trong céc gido trinh, bai giang &
cac truong dai hoc va vién nghién ctu [Tran Binh Chu va nnk (2013)]. Khu vyc nghién ciru da dugc cac nha
dia chat Phap khao sat tir dau thé ky XX, sau do dugc cac nha dia chat Viét Nam, Lién X6 (cii), Trung Qubc
tiép tuc nghién ciru tir nhitng nam 60 dén nhimg nam 90 cua thé ky trudc[Nguyén Xuan Bao va nnk (1979);
Nguyén Vin Hoanh va nnk (1986)]. Tir nam 2016 dén nay nhom téc gia da tién hanh nghién ctu, khao sat
kha chi tiét, ky ludng, két hop phan tich truyén thong va hién dai, dic biét 1a dia hoa dong vi nham xéac
dinh cdu trdc cac mo ddng dang khai théc, ciing nhu thanh phan vat chét, ngudn géc va didu kién thanh
tao quang. Vai cac két qua nghién ciru, bude dau khiang dinh quang dong ¢ ddy c6 ngudn gdc nhiét dich.
Tuy nhién nguon gbc ban dau cua dong va da kim di kém 1a magma hay tram tich con I1a van dé can duoc
dau tu nghién ciru ky hon.

2. Co s6' ly ludn va phwong phap nghién ciu

Quing dong 1a mot trong nhitng khoang san kim loai c6 vai tro quan trong trong nén kinh te qudc dan,
ching dugc st dung ngay cang nhiéu trong cac linh vuc cong nghiép khac nhau. Dong c6 sé thir tu 29
trong bang hé thong tuan hoan ciia Mendeleev, trong lugng nguyén tir 1a 63,54. Ddng c6 hai dong vi la Cu
63 va Cu 65, tri s6 Clark cua dong la 4,7.10%. Ham lugng dong trong da mafic 1%, trong dé trung tinh
0,35%, trong d4 axit 0,2% va trong thuc VAt Ién téi 0,65%. Bong 1a nguyén t§ wa luu huynh. Trong diéu
kién noi sinh dong c6 héa tri 0;1;2 lién quan chat ché vai cac da xam nhap va phun trao mafic, trung tinh
va axit. Tuy tri sb Clark cia dong nhé nhung hé sb tap trung cao cho nén kha ning tao thanh nhitng mo
I6n cao. Trong diéu kién ngoai sinh, ddng ton tai dudi dang dung dich keo, dung dich that va hop chat
phuc. Thanh phan khoéng vat chinh cua dong gom: Chancopyrit, bornit, covelin, chalcozil, malachit,
azurit...[Tran Binh Chu va nnk (2013)].

Céc phuong phap nghién ciru dugc 4p dung gom: Phuong phap tong hop tai liéu; khao sat nghién cau

* Tac gia lién h¢
Email: lethithu@humg.edu.vn
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ngoai thuc dia, phuong phéap phan tich thach hoc, khoang twdng, SEM, ddng vi, phan tich nhiét d6 dong
hoéa bao thé....

2.1. Péc diém phan bé va hinh thai cac than quéng dong

Trén dién tich nhém to Thanh Moi (Chi Lang, Ban Té, Chii, An Chau) co6 thé thdy khoang hoa ddng
phét trién phong pht, phan b rong khip trén dién tich gin 750km2 chu yéu 1a cac mé va diém mo thudc
hai huyén Luc Ngan va Son Pong tinh Bic Giang nhu mé Pdong Buwa, Khuan Mudi, Trai Bau, Géc Sau,
Pong Dong, Giao Liém....Sy phan b ciia cac mo khoang nay thuong lién quan chit ché vai cac yéu té
céu truc dia chét, cc hoat dong kién tao ciing nhu sy phat trién cia Bon tring Mesozoi An Chau. Sau
day s& md ta cau tric mdt sé mo dién hinh trong khu vuc nghién ciu:

2.1.1 Cau tric mé Pong Bua

Mo ddng Pong Bua do Cong ty Cé phan Tdp dodn Khodng sin A Cuong quan ly va khai théc. Tham
gia vao ciu tric dia chat khu mo 1a cac da phién sét, da phién sét - voi, d4 phién voi - sét, xen it 16p da voi
Vi hat, d4 voi - sét chira bot, da voi dolomit héa, ... thuoc phan hé ting Mau Son trén (Tscmss). Cac da chu
yéu c6 mau mau xam luc, xam tro, xam sam, kh| bi phong héa c6 mau nau vang, tim hong, tim nau, cau
tao phan 16p trung binh dén mong, doi khi phan phién. Khu mo thudc canh Dong Nam cua nép 16m Pong
Bua véi goc dbc 20° - 30°, cang gan dut gdy cac 16p c6 goc doc cang 16n (anh 1). C6 rat nhiéu hé thong
dut gay trong khu mo trong d6 hé thong dit gdy Tay Béc - Dong Nam dong vai tro khdng ché than quang,
hé thong dut giy Pong Bic - Tay Nam dong vai trd pha hay than quang.

, 4 S ) \ { it 1

Anh 1. Béi vo nhau ddp vé chira quang dong Anh 2. Cac vi mach thach anh, calcit c6 xam tan

mo Pong Bua sulfur trong da phiéen vOi - sét mau xam, xam sam
0 mo Pong Bua

Than quing phét trién theo d6i vo nhau, dap v& cua dit giy theo phuong Tay Bic - Pong Nam, chiéu
dai khoang 800m, chiéu rong 20 - 80m, goc. déc than quang 450 - 500, ‘Trong dei vo nhau, dap v& cac lop
da bi udn luon phirc tap (anhl), thé nim gan nhu dbc ding, phat trién nhidu dich truot, doi chd co thé
nam dao nguoc. Khoang vat quang xam tan trong cac vi mach thach anh, calcit mau tring (anh 2) hogc
trong cac doi dolomit hda, thach anh héa, doi khi xam tan, xuyén lap theo cac thé 16p, tho phién.

2.1.2. Céu trac mé Khudn Muoi

Mo dong Khuén Mudi do Cong ty Cé phan Tdp doan Khodng sin A Cwong quan ly va khai
thac. Tham gia vao céu tric dia chat khu mo cha yéu 1a cat két hat nho, bot két, da phién sét, da phién sét -
vOi, ... cua phan hé ting Mau Son trén (Tacmss). Cac d4 chi yéu c6 mau xam, xam tro, xam sam, khi bi
phong héa c6 mau nau vang, tim hong, tim gan ga, cau tao phan I6p trung binh dén mong, doi khi phan
phién. Khu mo thudc canh Tay Bic cua nép 16i Khuon Mudoi véi goc dbe cac canh 25° - 35°, cang gan dut
gay céc 16p c6 goc dbc cang Ion. Heé thong dut gdy Tay Bic - Dong Nam déng vai tro khong ché than
quang, hé thong dut giy Pong Béc - Tay Nam dong vai tro pha huy than quang.

Than quang phét trién theo d6i vo nhau, dap v cia dut giy theo phuong Tay Bic - Pong Nam, chiéu
dai gan 700m, chiéu rong 10-70m, géc dbc than quing chinh 75° - 85° ngoai ra c6 hai phan nhéanh gia
tang theo 16p va theo dut gdy nghich c6 goc déc nho 20° - 30°. Trong déi vo nhau, dap v céac 16p da bi
udn luon phirc tap (anh 3), thé nam gan nhu ddc ding, phét trién nhiéu dich trugt nho. Khoang vat quing
X&m tan trong c&c vi mach thach anh, calcit mau tring, doi khi xdm tan, xuyén lap theo cac thg I6p, thé
phién. Dic biét cac khoang vat dong thir sinh con tham dong trong céc 16p cat két, bot két (anh 4).
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hau ddp vé chiza quang Anh 4. Céc lop bt két, cét két hat nhé c6 tham
mé Khuén Muoi. dong c&c khoang vdr dong thir sinh, thé nam
dac thodi canh déi vo nhau ddp vé chiza quang
& Mo Khuén Muoi.

2.1.3. Cdu triic mé Gac Sau

Mo ddng Géc Sau do Cong ty Cé phan Anh Phong quan Iy va khai théc. Tham gia vao cau trac dia
chat khu mo 1a cac da phién sét, d4 phién sét - voi, da phién voi - sét, xen it I6p da véi vi hat, da voi - sét
chira bot, da voi dolomit hoa, ... thuoc phan hé ting Mau Son trén (Tscmss). Cac da cha yéu ¢ mau mau
xam lyc, xam tro, xam sam, xam den, khi bi phong h6éa c6 mau nau vang, tim hong, tim nau, tim sim, ciu
tao phan I16p trung binh dén mong, déi khi phan phién. Khu mé & trung tam cua nép 16m Giéo Liém, vai
g6c doc hai canh 30° - 40°, cang gan dut gay cac 16p c6 goc doc cang Ién. He thong dat gdy Tay Bac -
DPong Nam dong vai trd khdng ché than quang, hé théng dit gdy Pong Bic - Tay Nam dong vai tro phé
huay than quang.

% S RN

Anh 5. Béi vo nhau ddp vé, thé nam déc Anh 6. Mach chalcosin ddc sit mau xanh tim
dimg chira qugng ¢ mo Goc Sau xuyén cat chéo goc cac lop da phién sét - voi
phong héa mau xam vang mé Gac Sau
Than quang phét trién theo d6i vo nhau, dap v cua dut giy theo phuong Tay Bic - Pong Nam, chiéu
dai gan 2000m, chiéu rong 20 - 100m, goc doc than quang 85° - 90°. Trong ddi vo nhau, dap vé céc 16p
d4 bi udn lugn phic tap, thé nim gan nhu déc ding, phét trién nhiéu dich truot, doi chd c6 thé nim dao
nguoc (anh 5). Khoang vat quing xam tan trong cac vi mach thach anh, calcit mau tring hoic trong cac
dé6i dolomit hoa, thach anh hoa, d6i khi xAm tan, xuyén lap theo cac thé 16p, thé phién, khe nut (anh 6).
Ngoai ba mo néu trén, dai Bién Pong - Quy Son con c6 hang chuc diém quang va biéu hién quang.
Két qua nghién ciru toan ving ciing cho cau tric mé twong ty nhu ba moé nay.

2.2. Pdc diém thanh phan khoang vdt, cdu tao, kién trac qudng dong nguyén sinh khu vec nghién
citu. [Lé Thi Thu va nnk (2018)]

Két qua phan tich khoang tuéng, thach hoc dudi kinh hién vi phan xa va thiu quang két hop véi cac
két qua phan tich SEM tai Truong Dai hoc Mo-dia chit cang véi viéc tong hop cac két qua nghién ctu
trude day cho thiy thanh phan khoang vat quang dong nguyén sinh dai Bién Bong -Quy Son gom chu yéu
cac khoang vat tennantit, bornit, chalcosin, chalcopyrit. Ngoai ra con gap mot sé cac khoang vat quing
nguyén sinh khac nhu: pyrit, sfalerit, glenit, molipdenit, vang.
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Tennantit(Cui2AssS13) 1a khoang vat phé bién trong tap miu véi ham luong khoang 10 %, chiing chi
yéu ton tai dudi dang hat tha hinh kich thudc 0,1-0,4 mm tao dam 6 xam tan cung chalcosin, bornit trén
nén phi quang hozc ddi khi di cing chalcopyrit 14p day trong cac vi khe nut. (anh 7:8;9;14)

Bornit (CusFeS,): la khodng vat c6 tan suat xuat hi¢n kha nhiéu trong mau mic du ham lugng khéng
cao, chi khoang 5 %. Bornit thuong c6 dang hat tha hinh véi kich thuéc hat dao dong (0,1+0,2) mm xam
tan khong déu trén nén phi quing hoic tao dam 6 cung chalcosin, tannatit xam tan trén nén phi quang.
(anh 9;14)

Chalcosin (Cu,S): ¢6 ham lugng khoang 3 %, chiing thudng phan bd thanh 6, mach, khéi dic sit di
cling cac khoang vat bornit, tennatit. Qua quan sét thiy chalcosin thuong c6 dang hat tha hinh véi kich
thuac hat (0,05+0,2) mm (anh 9;14)

Chalcopyrit (CuFeSy): xuat hién véi tan xuat thip, chi gap trong 2 mau véi ham lugng khoang 2 %,
chiing ton tai dudi dang dam 6 hoic lap day trong céc vi khe nut caa khoang vat phi quang véi kich thudce
hat (0,02+0,05) mm, kich thu¢c mach >1 mm. (anh 7;8)

Pyrit (FeSz): gap phd bién trong quang, dudi dang céc hat tha hinh dén nira ty hinh kich thuéc tir 0,1-
0,2mm. Chung thudng cong sinh voi thach anh, hodc doi khi phan bd dudi dang cac dam 6 nho xam tan
trén nén phi quang. (anh 11)

Galenit (PbS2) va sphalerit (ZnSz): la hai khoang vat nguyén sinh cua chi va kém trong quang gap
khong nhiéu, dudi dang cac hat tha hinh dén nira ty hinh, tap trung thanh tirng dam, 6 xam tan. Chang gap
khéng nhiéu trong quang, xap xi 1-2%. Thuong cong sinh véi chalcozin, chalcopyrit, tetraedrit, bornit. ..
(anh 12)

Anh 8. Chalcopyrit (Chp) va tennantlt (Te) hat

Anh 7. Chalcopyrit (Chp) va tennant ZTE) tao

mach lap ddy trong cac vi khe nut tha hinh xam tan trén nén phi quang

500 um

Anh 9. Bornit (Bo), chalcosin (Cc), Teannatit (Te) ) ;i
tao ddam 6 xam tan trén nén phi quang kinh hién vi dién tir quét SEM va cdc diém xac
dinh thanh phan cac nguyén to khoang vdt

Anh 10. Cac khoang vat mau KT-17 chup duéi
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vang tu sinh (Au): gap 2-3 vi hat, ching thuong ton tai dudi dang cac bao thé nho, xam tan trén nén
pyrit vai kich thudc hat 0,01-0,02mm. (anh 11)

Anh 11. Vang tie sinh (Au) xam tan trén nén

KTGS 23/2 ’

pyrit (Py)
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Pdc diém cau tao qugng: Két qua nghién ctru cho thay, quang dong nguyén sinh trong dai Bién Dong
- Quy Son ¢6 cac dang cau tao dic trung 1a: cAu tao 6, cAu xam tan, ciu tao dai...

a0 M Anh 14. Bormt(Bo) chalcosm(Cc) tennatit(Te) hat
mé Goc Sau(Anh Phong) tha hinh, tao ddm 6 xam tan trén nén
phi qugng

Anh 13.Chalcosin tao mach trong dd phién sét-voi

Dc diém kién tric quang: Kién tric pho bién ciia quing dong nguyén sinh trong khu vuc nghién ctu
la kién tric hat tha hinh, it hon 1a kién trac hat nwra ty hinh, kién tric hat gam mon.( anh 8;9;11;14)

2.3. Pic diém cac bao thé trong thach anh ciia qugng dong khu veec nghién cieu

Trong thach anh cuia tap mAu phén tich chi gap céc bao thé nguyén sinh, gom chii yéu 12 bao thé long-
khi, it hon c6 bao thé khi- long, bao thé khi (Bang 1)

Bang 1. Két qua phan tich bao thé trong thach anh

S& hicu mau Nhiét do dong héa bao thé theo kiéu quang
; thach anh -dong-sulfur da kim (0C)
B 02 200-254
GS 01 220-245
bb 02 205-280
KM 01 220-253
GS1b 207-248
GS 05 200-240

Két qua phan tich bao thé cho thdy nhiét d6 thanh tao quang dong trong khu vic nghién ciru khéng
cao, dao dong trong khoang 200-280°C.

2.4. Két qud phdn tich dong vi

Khu vuc nghién ctru cho toi thoi diém nay chua c6 cdng trinh nghién ctru nao dé cap dén két qua phan
tich dong vi S, O hay C. Ket qua nghién ctru budce dau ve dong vi & *°C va 3 *°O trong khu vuc nghién cau
duoc thé hién trong bang (2)

Bang 2. Két qud phdn tich dong vi 5 ¥Cva 9180

S6 hiéu mau Khoang vat DPong vi Két qua
bB 12 Canxit 8 Cvpps, %0 -3.5
bB 34 Canxit 8 3Cvpps, %0 -5.4
bB 12 Canxit 8 8 0vppB, %o 21.4
bB 34 Canxit 3 80vppB, %o 13.9

Két qua phan tich trén dugc ddi sanh trén biéu do twong quan giita 3 **C va § *O phan loai carbonat
theo nguon goc thanh tao (cua Rollinson, 1993) (Hinh 1) da cho thay t6 hop cong sinh khoang vat nguyén
sinh thudc kiéu nhiét dich Mississpi Valley va kiéu nhiét dich Song nui gitta Pai duong.
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Hinh 1. Biéu d6 nwong quan giira 3C va 80 phan logi cachonat theo nguon gac
thanh tgo (theo Rollinson, 1993)

2. Két qua va thao luan

Két qua nghién cau vé cau tric mo khoang, hinh thai than quang, thanh phan khoang vat, thanh phan
hoéa hoc, nhiét d6 thanh tao cling nhu ciu tao, kién tric qudng ddng trong ving nghién ciru mang dic
trung cia mo nhiét dich. Hé thdng dut giy phuong Tay Bac - Pong Nam ¢ dudi su c6 thé dong vai tro
kénh dan dung dich quang, con nhanh ciia ching va cac doi dap v phia trén dong vai tro chira quang.
Céc tram tich luc nguyén carbonat hat min dong vai tro chtra va chin quang.

3. Két luan

Céc d4 tham gia vao cdu tric cdc mo quang ddng dai Quy Son - Bién Dong chua yéu la cat két, bot két,
d4 phién sét, da phién sét - voi, da phién voi - sét, xen it I6p d4 voi vi hat, da voi - sét chira bot, da voi
dolomit héa, ... thuoc phan hé ting Mau Son trén (Tacmss). C4c than quiang dang mach, mang mach, thau
kinh, 8, ... dwoc khdng ché chat ché boi hé théng dut gdy Tay Bic - Pong Nam con bi hé thong dut gay
DPong Bic - Tay Nam chia cét, pha hay. Thanh phan khoang vat quang nguyén sinh gdm tennantit, bornit,
chalcosin, chalcopyrlt Ngoal cac khoang vat trén con gap pyrit, galenit, sphalerit, vang tu sinh. Céu tao,
kién trac quing ddng chu yéu la ciu tao xam tan, ciu tao dai,...kién trac hat tha hinh, hat nira tu hinh, hat
gam mon. ... Két qua phan tich nhiét bao thé cho thdy nhiét 6 thanh tao quing héa dong dai Bién Pong-
Quy Son nim trong khoang 200-280°C twong dwong véi kiéu mo nhiét dich nhiét do trung binh. Két qua
phan tich dong vi 8 3C va 5180 ciing da chimng to vé té hop cong sinh khoang vat nguyén sinh dugc
thanh tao trong qua trinh quang hoéa nhiét dich. Con ngu0n cung cap vat chat nguyén thay cho viéc thanh

tao quing dong trong khu vuc nghién cau s€ duoc tap thé tac gia tiép tuc du tu nghién chi tiét va s& cong
bé trong cac bai béo tiép theo.
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ABSTRACT

Characteristics of material composition and physical-chemical
conditions for forming primary copper ore in Bien Dong -Quy Son

stretch of An Chau basin
Le Thi Thu **, D5 Van Nhuan?, Tran Ngoc Thai2, Hoang Thi Thoa!
! Hanoi University of Mining and Geology
2General Geology of Vietnam

Copper ore of Bien Dong - Quy Nhon in particular and An Chau Basin in general have been identified
but type of created origin of the ore and its distribution hasn’t been clarified. Recently, new assumptions
have mentioned regarding to distribution of the copper ore in sedimentary rocks of Dong Son- Quy Son
can identify that copper ore bodies in the study area were mainly distributed in sand-powdered rocks,
clay, clay-silt in third assise of Mau Son formation (Tscmss). In this paper combination between
traditional and modern research methods such as fieldwork, section, mineralography, ICPMS and SEM
showed that ore mineral composition, structure of copper ore in Bien Dong - Quy Son stretch included,
etc. The mineralogical composition of the Bien Dong-Quy Son copper ore consists of tennantite, bornite,
chalcosine, chalcopyrite with copper content ranging from 0.01 to 29.01%, average 1.44 %. There are
also pyrite, galenite, sphalerite, gold. The structure of copper ores are mainly dissipation, stretch
structure, Ore texture allomorphism , hypidioblast, corrosion. Thermal analysis results showed that
temperature created copper ore in Bien Dong-Quy Son was range from 200 to 280°C.

In addition to the above results, some isotope analyzes will be published. The results provide a scientific
basis to attract geological and mineral investors to explore and exploit valuable copper ore resources in
the study area.

Keywords: Copper ore; Bien Dong-Quy Son; An Chau basin
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ERS® ~ HOINGHI TOAN QUOC KHOA HOC TRAI DAT
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NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Dic diém dia hoa tram tich tang mat khu vuec dam Sam,
Phi Vang, Thira Thién Hué

Nguyén Thi Thay'*, Lé Duy Pat!, Nguyén Thi Lé Huyén?, H5 Trung Thanh!,
Ho Thanh Trung? Nguyén Thi Hong Nu3
Trirong Pai hoc Khoa hoc, Pai hoc Hué,
2Pai hoc Kién triic, Pa Nang; *Pai hoc Péng A, Pa Néing

TOM TAT

Tiéu khu dAm Sam thudc hé dam pha Tam Giang - Cau Hai (Thira Thién Hué) c6 dang 16m siu vao dit
lién vé phia Tay Nam, gi6i han ngoai v6i dam Thanh Lam béi dwong nbi miii Pong Miéu va mii Han.
Két qua nghién ctru dic diém dia héa (gdm nguyén té chinh, nguyén té vét va pH) caa tram tich ting mat
dam Sam cho thdy ham luong SiO, trong tram tich kha cao, ti & nghich v&i ham luong Al.Os, Fe,Os,
MgO va K0, va giam dan tir cat trung (78.2 %) sang cat nho (75.6 %) va bot (68.5 %). Ham lugng CaO
(0.46-0.75 %), NazO (0.37-0.60 %), MnO (0.04-0.07 %) va Fe tdng (3.08-4.77 %) thép di cing véi su c6 mat
ctia Iuu huynh (0.78-1.21 %) va tinh axit cua pH tram tich (5.27-5.40) phan anh méi truong khir - yém khi ciia
tram tich, kha nang trao d6i kém véi méi trudng bén ngoai va dic trung cho méi truong tram tich dam kiéu
clra song da ngirng hoat dong. Nguyén té vét tich Iy trong tram tich khong dang ké, tir 782 ppm dén 1876
ppm, trung binh 1174 ppm, va c6 xu hudng tap trung cao trong tram tich hat min. Chit lwong méi truong
tram tich nhin chung con kha tét, gié tri trung binh ciia phan l6n cac nguyén té (Ba, Cu, Cr, Zn, Zr, Sr, Y, As,
Pb, Hg...) du biéu hién khdng 6 nhiém theo QCVN 43:2012/BTNMT, ngoai trir ¢6 sy ting cao Cr, Cu, Zn va
Zr & mot s6 diém khu vuc phia Tay va Tay Nam dam.

Tir khoa: Dam Sam, dia héa, tram tich ting mat

1. Pit vin dé

Tam Giang - Cau Hai la hé thong dam phé 16n nhat khu vic Dong Nam A, dién hinh cho khu vuc nhiét
d6i am gié mua nén tir 1au da thu hat duoc sy quan tdm cua cac nha khoa hoc trong céc linh vuc khéc
nhau nhu sinh thai, da dang sinh hoc, dia chét, dia hoa, méi trudng, dia dong luc dai bo... (vi du: Nguyén
Hiru Cur va cong sir, 1996; Tran Dinh Lin va cong sw, 1996; Vé Van Pat, 1998; L& Xuan Tai, 2002;
Nguyén Hitu Cir, 2010). Gan day nhat, cong trinh “Tién hoa va dong luc hé dam pha Tam Giang - Cau
Hai” ctia Tran Btic Thanh va cong su (2010) da gisi thiéu tdng hop céc thong tin vé ché do dia dong luc,
thanh phan vat chit (thanh phan hat, thanh phan khoang vat va dic diém dia héa) cia khu dam Sam. Tuy
nhién, do quan niém dam Sam bao gém toan bd phan phia nam cua séng Huong (ddm Thanh Lam, dam
Sam - An Truyén) (Hinh 1), nén hé thong lay mau va nghién cau trong cong trinh trén chi tap trung &
phan ngoai thugc dam Thanh Lam (gidp cira Hoa Duan, xa Phti Thuan), phan 16m &n sau vao dat lién (khu
vuc dam Sam cua nghién cuu nay) van chua duoc de cap. Do do, bai béo nay s& gioi thieu chi tiét dac
diém dia hoa tram tlch tang mat khu vigc dam Sam, gom nguyén té chinh, nguyén t6 vét va pH tram tich
dé b sung nguon s6 ligu tram tich ting mat hé dam pha Tam Giang - Cau Hai.

2. Pic diém khu vuc nghién ciru

Tiéu khu dam Sam nam & phan trung tdm ciia hé ¢dm phé Tam Giang - Cau Hai, c6 dang 16m vao dét
lien vé phia Tay Nam vai dién tich khoang 10 km?, thugc dia phan céc xa Pha An (phan phia Tay), Phu
Xuén (phia Dong Nam) va Phu My (phia Tay Nam), phan Bic Pong Bic giap ddm Thanh Lam. Muc
nuée trong ddm dao dong tir 0.4-0.5 m (khu vuc sat bd) dén 1.2-1.3 m, c6 noi dat 1.45 m (khu vuc gitra
miii Han va Bong Miéu).

Theo nghién ciu cia Tran Bc Thanh va cong sy (2010), hinh dang 18m sau cia ¢am Sam la do chi
lwu Phii Vang bi &ch tic gay thiéu hut boi tich. Tiéu khu dam Sam dic trung cho dang méi trudng cira
song ngirng hoat dong (thudc phu kidu méi truong cira song chau thd). Hién tai, hinh thai lach triéu & dam
Sam dang hoat dong manh, céc lach hep va doc dan vé phia cira Thuan An, d6 man ciia dam Sam bién

* Tac gia lién h¢
Email: thithuy.ntt@gmail.com; ntthuy.geo@husc.edu.vn
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dong tir 8-25 %o, ché do ban nhat triéu déu.

Tham gia vao c4u trac dia chat tiéu khu ¢am Sam va phu cén co cac tram tich bién tudi Holocen sém -
gitra hé tang Pha Bai (Q2'?pb) va tram tich nguon gbc song bién, bién va bién gi6 tudi Holocen giita -
muon hé tang Phi Vang (Q223pv). Céc tram tich bién hé tang Phi Bai 16 ra & phia Nam Dong Nam, thudc
khu vuc x8 Pha Xuan, thanh phan cha yéu gdm cat thach anh c6 d6 hat nho 13n it bot, ¢ mai tron va chon
loc tét. Bao trim trén phén I6n dién tich nghién cau la cac thanh tao bot sét, bot sét pha cat mau xam
xanh, xam den ngudn gbc song - bién hé tang Phu Vang (amQz*3pv) (Nguyén Van Trang, 1995). Tram
tich blen va bién gi6 phan b6 doc cac dai cat ven bién & dang cac con, dun céat, chaa nhiéu ilmenit, thanh
phan gom cét hat nho dén hat trung, cat hat thd chi chiém 5-7 %, 1an it bot mau xam tring, nau vang, cét
¢6 d6 chon loc trung binh va mai tron kém; tram tich nguén géc sﬁng-bién-dém lay (ambQ,>3pv) chi xuat
hién & dang cac cdn hoac lach nho; trdm tich sdng (aQ223pv) ¢ dang céc bai bdi nho doc sdng (Nguyén
Van Trang, 1995; Nguyén Thanh va cgng sw, 2005) (Hinh 1).
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Hinh 1. So do dia chat tiéu khu dam Sam va phu cdn (chinh bién theo Nguyén Vin Trang, 1995).
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3. Tai liéu méu va phwong phap nghién ciru

Tram tich ting mat ddm Sam duoc liy bang gau ldy mau tram tich day chuyén dung, téi d6 su 20-25 cm
S0 V6i bé mat day. Vi tri 1dy mau dugc dinh vi bang GPS cAm tay hiéu Garmin 62SJ va dugc phan bé tuong
dbi déu trén toan bo dién tich dAm véi 27 mau (Hinh 1). Chiéu sau muc nudc tai thoi diém lay mau (thang
8/2016) dao dong tir 0.45 m dén 1.30 m. C4c mau c6 mau xam den, chu yéu |a cat bun, mét s6 chira it vo so,
mui ndng dic trung cua H,S. Dya trén sb liéu thanh phan hat, tram tich tang mat dam Sam dwoc chia thanh:
cat trung, cat nho va bot (Nguyén Thi Thuy, 2018).

Phuong phap 14y miu va bao quan mau duoc tuan thu theo quy dinh cua Quy chuan Viét Nam 1SO
5667-12:1995 vé& Chat luong nudc - LAy mau (Phan 12: Huéng dan Iy mau tram tich ddy) cua Bo Khoa
hoc va Cong nghé (2004) va TCVN 6663-14: 2000 vé Chat lwong nuéc - Ly mau - Huéng dan dam bao
chit lugng ldy miu va xir Iy mu nude méi tredng cua Bo Tai nguyén va Mbi truong (2004).

Phan tich thanh phan héa hoc cua tram tich (nguyén té chinh va nguyén té vét) duoc thuc hién theo
phuong phap mau bot nén trén may huynh quang tia X hi¢u S4 Pioneer ¢ Vién Dia chét (Vién Han 1am
Khoa hoc va Cong nghé Viét Nam). Nong do PH e cua tram tich duoc phén tich bang may do pH dé
ban hiéu Extech WQ510 tai phong thi nghiém Thé nhudng (Pai hoc Khoa hoc Hué).

4. Két qua va thio luin
4.1. Pia héa nguyén té chinh

Ham lugng trung binh cac nguyén t6 chinh cua céac kiéu tram tich dugc thé hién & bang 1. Nhin chung,
SiO, trong cac mau tram tich chiém ham lugng kha cao, dic biét trong cAc mau cét trung, 62.2-95.8 %, trung
binh 78.2 %. Ham luong SiO; trong c4c mau cét hat nho va bot thap hon, 1an luot chiém 74.6 % va 68.5 %
(Hinh 2). Bién thién ham luong cta Al trong quan thuan véi Mg, K va Fe, tuong quan nghich véi Si. Diéu
nay dwoc quan st rat ré trong c&c mau c6 ham luong SiO; cao (ching han N162 - 92.7 % va N163 - 95.8
%) thi ham luong Al, Mg, K va Fe ddng loat thap dang ké, lan luot Al chiém 3.13 % va 1.85 %; Mg chiém
0.58 % va 0.24 %; K chiém 0.43 % va 0.21 %:; Fe chiém 0.82 % va 0.41 % (Bdng 1).

Trong s6 céc chi tiéu phan tich, SiO, trong tram tich dAm Sam (cat trung: 78.2 %, cat nho: 74.6 %, bot:
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68.5 %) cao hon nhiéu so v6i ham lugng SiO; trong vo luc dia (59.1 %); ham luong Al,Os, TFe,03, MnO va
MgO thap hon, KoO X4p xi C4c gié tri trong ng cua vo luc dia (Bang 1). Chi ¢ CaO va Na.O, 1 hai hop
phan kiém dic trung cua tram tich, chiém ham luong rat thip: CaO chi dat trung binh tir 0.46 % (cat nho)
dén 0.75 % (bot). Ham luong Ca trung binh trong toan h¢ dam pha Tam Giang - Cau Hai ciing chi dat 0.07
% (L& Xuan Tai, 2002). Dleu nay chung to rang trong sudt thoi gian tich lity tram tich, luong canxi it oi nay
phan &nh ngudn cung cap rat han ché boi qua trinh phong hda tir cac da chira cac khoang vat giau canxi
(calcit, dolomit cta céc loai da voi, hay hornblend, diopsit... trong cac da mafic); hodc lugng canxi bi phong
hoa di tham gia vao cic qua trinh dia chat khac thay vi tich Iiy trong tram tich ¢ khu vyc nghién cau.
Ngudn cung cap vat liéu chii yéu cho tram tich c6 18 1a cac dé axit hodc cac d4 giau hop phan alumosilicat
nhur granit, d4 phién sét, cat két, bot két... tir luc dia.
Bang 1. Ham heong trung binh (%) cac nguyén té chinh trong tram tich dam Sam

Oxit SiO; | TiO; | AlLO; | TFe;O3 | MnO | MgO | CaO | Na,O | KO | P,Os S LOI
Cét trung (n=9)
Nho nhat 62.2 | 0.20 1.85 0.44 0.01 0.24 | 0.20 011 | 0.21 | 0.03 | 0.21 | 0.94
Lon nhat 958 | 0.71 | 16.51 6.06 009 | 246 | 090 | 200 | 218 | 0.16 | 1.58 | 5.23
Trung binh 782 | 046 | 9.65 3.08 0.06 | 159 | 052 | 0.60 | 1.32 | 0.09 | 0.78 | 3.48
Cat nhé (n=11
Nho nhat 65.1 | 032 | 7.73 1.99 0.03 | 145 | 021 | 0.03 | 0.94 | 003 | 0.75 | 3.3
Lén nhat 81.3 | 0.73 | 14.25 4.49 0.05 220 | 0.73 0.59 228 | 0.07 | 1.79 | 6.16
Trung binh 746 | 056 | 1130 | 321 004 | 178 | 046 | 037 | 159 | 0.05 | 1.27 | 4.25
Bot (n=7)
Nho nhat 59.2 | 054 | 9.96 3.06 004 | 184 | 043 | 027 | 153 | 0.05 | 0.36 | 2.87
Lén nhat 78.0 | 0.87 | 18.04 6.95 0.14 2.72 1.25 0.68 258 | 0.20 | 2.03 | 7.40
Trung binh 68.5 | 0.70 | 1422 | 477 0.07 | 222 | 0.75 | 049 | 2.06 | 0.10 | 1.19 | 540
V34 luc dja® 59.1 | 0.70 | 15.80 | 6.60 011 | 440 | 640 | 320 | 1.88 | 0.20

(*) Ham lrong trung binh nguyén té trong vé luc dia (Taylor and Mc Lennan, 1995).

80 Sy nghéo kiét canxi va natri trong trim tich dim

40

/ @ Cat trung Sam so véi vo lyc dia, cling nhu so véi tram tich

60 | O Catnhd bién ven bién mot s6 khu vic nhu vinh Quy Nhon
8 Bot (CaO: 3.36-4.33 %) va vung bién ven by mién

B V6 lyc dia Trung (CaO: 4.20-6.48 %) (Nguyén Pinh Pan,

2004) thé hién méi truong axit caa tram tich, pha
hop véi gia tri pH thap cua khu vuc nay (cét trung:
pH 6.27, cat nho: pH 5.40, bot: pH 6.48, bang 3),
ddng thoi phan anh kha ning trao doi tram tich kém

Ham lwong (%)

20 |
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0 L : . v6i mbi truong bién bén ngoai cac dé cat. Hon nita,
Si02 AI203  TFe203  Mg0 K20 ham lwong sat tong (3.08-4.77 %) va mangan (0.04-
Nguyén t6 0.07 %) trong tram tich dam Sam rat thap so véi vo

Hinh 2. Ham lugng trung binh cac nguyén t6 chinh
trong cac kiéu tram tich tang mat dam Sam.

luc dia (Fe: 6.60 %, Mn: 0.11 %), phan &nh mbi
truong khir dac trung ciia khu vuc.

4.2. Pia héa nguyén té vét

Két qua phan tich thanh phan nguyén t6 vét cua tram tich tang mat dam Sam duoc thé hién ¢ bang 2.

Dic diém chung cua cac nguyén tb vét trong trim tich ting mat ddm Sam 1a ham lwong thap, dao déng
tir 782 ppm (N595) dén 1876 ppm (N566), trung binh 1174 ppm; dong thoi ching c6 médi twong quan
chat ch& véi thanh phan hat va kiéu tram tich. Tat ca cac nguyén té déu thé hién twong quan nghich véi
duong kinh trung binh cua tram tich véi hé s6 twong quan R? = 0.007- 0.347, dic biét 1a Zn (R? = 0.347,
Zr (R? = 0.275) va Ni (R? = 0.239) véi xu hudng tich lity cao trong cac hat sét, bot va cat nho (Nguyén Thi
Thuiy, 2018). Tong ham lugng trung binh nguyén té vét trong cét trung chiém 1085 ppm, trong khi trong
catnho 1a 1112 ppm va bot Ia 1581 ppm (Bang 2).

Dudi day 1a mo ta mot sb nguyen t6 vét trong tram tich tang mat ¢am Sam:

Ba trong tram tich tang mat dam Sam c¢6 ham lugng dao dong tir 118 ppm dén 480 ppm, trong d6 mau
c6 murc tap trung cao nhat (N566: 480 ppm) phan bd & phia Nam dim pha (x& Phi My).

Sr phan bé tuong d6i déu trén toan dién tich nghién ctu. So véi vo luc dia, ham lwong Sr trong tram
tich ddm Sam thip (vo luc dia: 325 ppm, dAm Sam: trung binh 87 ppm. So véi gié tri trung binh caa dam
phé Tam Giang - Cau Hai (Ca: 0.072%, L& Xuan Tai, 2002), ham luong Ca trong trim tich day dim Sam
cao hon (0.56 %), nhung so v&i tri s6 Clarke (2.96 %) va vo luc dia (6.40 %) thi gia tri ham luong nay
thap hon rat nhiéu. Nguyén nhan Ia do Ca?* c6 tich c6 tich s tan lon, n6 chi tich tu trong tram tich khi
mdi truong bdo hoa kiém - voi. Mirc d6 tap trung thap cua Ca trong tram tich khu vuc nghién cau chi thi
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cho tinh axit ciia méi truong tram tich va khong c6 trao d6i hoic trao ddi khong dang ké voi moi truong
bién phia ngoai ¢dam pha.
Bdng 2. Ham heong nguyén t6 vét trong tram tich tang mdt dam Sam (ppm)

Loai trim tich KH miu Cr |Cu| 2Zn Zr Ba Sr Ni Nb Rb Y | Téng

Cat trung N150 64 | 32 72 222 | 242 83 | 28 40 90 | 34 907
N155 65 | 29 74 210 | 212 81| 23 35 80 | 31 840
N546 101 | 37 | 100 296 | 367 80 | 35 43 115 | 43| 1217
N557 117 | 63 | 124 284 | 406 87 | 43 40 137 | 42 | 1343

N564 89 | 37 81 271 | 325 89 | 32 44 109 | 41| 1118

Trung binh 87 | 40 90 257 | 310 84 | 32 40 106 | 38 | 1085

Cat nhé N588 89 | 35 87 359 | 232 77 | 36 46 105 | 51| 1117
N589 87 | 33 | 147 412 | 248 83 | 38 44 115 | 53 | 1260

N591 78 | 29 | 108 259 | 201 71| 33 42 98 | 48 967

N593 98 | 63 97 284 | 270 93 | 39 47 121 | 51 | 1163

N595 89 | 30 76 188 | 118 77| 31 45 81 | 47 782

N596 106 | 35 | 106 337 | 397 | 109 | 43 47 152 | 52 | 1384
Trungbinh | 91| 38 | 104 | 307 | 244 | 85| 37| 45| 112 | 50| 1112
Bt N159 109 | 43| 108 | 275|399 | 93| 40| 45| 130 | 44 | 1286

N566 388 | 62 | 159 | 350 | 480 | 109 | 55| 53| 163 | 57 | 1876
Trungbinh | 249 | 53 | 134 | 313 | 440 | 101 | 48 | 49| 147 | 51| 1581
(*) Tong luong nguyén té vét khéng bao gom Mn va Ca, ham heong Ca tinh theo %.

Nb va Y ¢6 twong quan dong bién chat ch& va phan bé twong dbi déu trén toan dién tich ¢dm Sam.
Ham lugng ciia Nb va Y lan luot & 35-53 ppm, trung binh 44 ppm va 31-57 ppm, trung binh 46 ppm.

Cr trong tram tich dam Sam tap trung ¢ muc do trung binh va dao dong trong khoang rong (64-388 ppm,
trung binh 114 ppm), cao hon han so véi ham lugng trung binh cua Cr trong dam pha Tam Giang - Cau Hai
(88 ppm, L& Xuan Tai, 2002). Két qua thong ké cac mau phan tich Cr cho thiy, 8 mau c6 ham luong dudi
100 ppm, 4 mau c¢6 ham lugng 100-200 ppm, dang luu ¥ ¢6 1 mau (N566) ham lugng Cr dat 388 ppm va
vuot ngudng cho phép ciia Quy chuan QCVN 43:2012/BTNMT vé chit lugng trim tich nuée lo (160 ppm).

Cu phan bd kha déu trén dién tich ddm Sam, ham luong thay ddi tir 29 ppm dén 63 ppm, xap xi gia tri
trung binh ciia dam pha Tam Giang - Cau Hai (66 ppm) (L& Xuan Tai, 2002) va trj so Clarke (55 ppm)
(Clarke, 1889), nhung cao hon gia tri ham lugng trung binh trong tram tich dam pha mién Trung (Cu 19
ppm, Nguyén Hiru Cir va céng Su, 2010). So séanh véi QCVN 43:2012/BTNMT vé chét lugng tram tich
nuéce lg (Cu: 108 ppm), tat cc cAc mau phan tich déu c6 ham lwong Cu dudi ngudng cho phép.

Zn ¢6 ham luong 72-159 ppm, trung binh 103 ppm, cao hon khong déng ké so véi gid tri trung binh
cta hé ddm pha Tam Giang - Cau Hai (97 ppm, L& Xuan Tai, 2002) va tram tich ddm ph& mién Trung (93
ppm, Nguyén Hiu Cir va cgng su, 2010). Céc gié tri ham luong nay déu dudi ngudng cho phép cia Quy
chuin QCVN 43:2012/BTNMT (271 ppm). Tuong ty Cr va Cu, ham luong Zn ting cao hon ¢ khu virc
miii Pong Miéu va phia Nam dam Sam (xa Phi M¥).

Zr phan b khong déu trén dién tich nghién ctru, ham lugng ting cao ¢ miii Dong Miéu, phia Tay (xa
Pht An) va phia Nam ddm Sam. Tuong ty Cu, ham luong Zr ciing ting - giam dong bién véi Cr véi ham
luong cao hon trong cac mau N566, N588, N589.

Ngoai cac nguyén td trén, ham lugng As va Pb ciia cAc mau déu dudi gidi han do cia thiét bi phan tich
(As < 10 ppm, Pb < 20 ppm). Theo két qua nghién ctu cia Tran Tién Diing (2017), ham luong As, Pb va
Hg & dam Sam (As: 3.3 ppm, Pb: 9.5 ppm; Hg: 0.4 ppm) déu thap hon so véi Quy chuin QCVN
43:2012/BTNMT cua Bo Tai nguyén va Mai truong vé chat lugng tram tich nuoc lo (As: 41.6 ppm, Pb:
112 ppm; Hg: 0.7 ppm). Didu ndy cho thdy, ngoai mot sé vi tri mau c6 ham luong Cr cao d6t bién, nhin
chung chét lwong tram tich & tiéu khu ddm Sam van duy tri & mic kha tot. Cac mau co ham lugng Cr, Cu,
Zn va Zr cao tap trung phan 16n & phia Tay (x& Phi An) va Tay Nam (xa Phi M§) ctia ddm (N557, N566,
N588, N589 va N596), c6 1& lién quan dén (1) trao di nuéc véi hé théng kénh tir khu dan cu qua cong
Séu Ctra cit Tinh 16 DT10 (xa Phi M¥), (2) hoat dong cua hé thong nha hang & An Truyén va Bong Miéu
(x& Phi An), va (3) rac thai sinh hoat & thon Pinh Cu (x4 Pha My).

4.3. pH ciia tram tich

Két qua phan tich pH cua tram tich dam Sam (Bang 3) cho thdy ching bién dong khdng theo quy luat,
ca theo dién 1an chiéu sau. Gia tri pH trong tram tich cét trung, cat nho va bt cua cac mau phan tich lan
lugt dat 3.35-6.88 (trung binh 5.40), 2.17-7.86 (trung binh 5.29) va 3.95-6.86 (trung binh 5.27), thap hon
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nhiéu so vai gia tri pH do dwoc trong tram tich ting mat phéa Tam Giang - Cau Hai (trung binh 7.29, ¢am
Thity Ta: 7.48, dam Cau Hai: 6.74, Lé Xuan Tai, 2002) ciing nhur méi truong bién ndng hodc vung ho: bién
Phan Thiét - H6 Tram 7.5-8.5 (Mai Trong Nhugn va cgng sir, 2007), vinh Quy Nhon 7.5-7.8 (Nguyen Dinh
Pan, 2004), nhung kha twong ddng véi méi truong bun chau thd bi ¢am lay héa & ving ven bién Ninh
Binh 5.0-6.0 (Pang Thi Vinh, 2014). Tham chi c6 mét s6 vi tri gia tri pH chi dat 2.17 (cat nho, N595), 3.34
(cat trung, N160), 3.95 (bot, N600). Bic diém nay phi hop véi méi trudng tram tich luc dia theo nghién
ctru ctia Tran Nghi (2010) vé tudng va méi truong tram tich luc dia: “Do pH cua méi trudng nudc sdng, hd
va dam lay luén luén nho hon 7”. Ngoai ra, theo nghién ciu cia Truong Van Pan va Vii Ngoc Ut (2015),
c6 su sai khac 16n vé nhu cau oxi sinh héa BOD, coliform tong TC, tong chét ran hoa tan TDS giira khu
vuc gan bo va xa b & ¢m Sam Chudn, pH méi trudng nudc ¢ day ciing bién dong 1on theo khong gian va
cO gia tri rat thap: 4.92-6.03, dic biét 1a cac diém ven bo. V& mat nhan sinh, cac mau tram tich c6 pH thap
c6 Ig lién quan mat thiét dén hoat dong cua céc ao nudi thiry hai san, mac di nudi méi trudng ty nhién,
nhung do dugc dip bd hoic rao chan séo lau ngay khién moi truong yém khi manh, trao ddi luu thong
dong nudc kém. Ngoai ra, anh huong cua cac loai chét thai tir cac hoat dong sinh hoat cua dan cu (dac biét

Ia x4 Phli M) ciing 12 nguyén nhan lam nhidm ban nudéc va tram tich khu vuc gan bo. ‘
Bang 3. Nong do pH trong tram tich ting mt Céc chi tiéu oxy hoa tan DO, nhu cau oxy sinh
khu Ve dAm Sam héa BOD, nitrat NOs, phosphat PO4%, tong chat
: ran hoa tan TDS va ham luong coliform tong TC
Cattrung | | Cétnho | | poy 9y | p | Cua nude dam Sam (khu vuc xa Phi M) deu
(n=9) (n=11) nam trong ngudng cho phép so véi cac quy chuan
Nhonhét |3.34| Nhonhat |2.17 | Nhonhit |3.95| cua Bo Tai nguyén va Moi truong cho thiy chat
Lénnhét |6.88| Lonnhét |7.86| Lénnhit |6.86 Lucngdmréc Y dﬁty con 1t<r1]1a tot Vé(\{égl pgﬂ hop \gi
N N N oat dong nubi trong thuy san (T. an va Vi

Trung binh | 5.40 | Trung binh | 5.29 | Trung binh | 5.27 Ngoc Ut 2015).

5. Két luan

Ham luong SiO; trong tram tich khé cao va giam dan tir cét trung (78.2 %) sang cét nho (75.6 %) va bot
(68.5 %). Phan bé caa Al,03, Fe,03, MgO va K0 trong tram tich ti 1& nghich véi SiO va ti 18 thuan voi ham
lwong cap hat bot - sét. Ham luong CaO va Na,O rat thap di cung véi su nghéo kiét Fe (3.08-4.77 %) va Mn
(0.04-0.07 %) cua tram tich so voi vo luc dia thé hién moi truong khir va kha ning trao doi kém véi moi
truong bién bén ngoai. Ngudon cung cap vat liéu chi yéu cho tram tich 6 18 1a cac d4 axit hodc cac da giau
hop phan alumosilicat nhur granit, da phlén sét... tur lye dia.

Nguyen t6 vét tap trung trong tram tich tir 782 ppm. den 1876 ppm, trung binh 1174 ppm, trong d6 cac
mau bot va cat nho c6 xu hudng tich lity cao nguyén té vét hon cac mau cat trung. Chat luong méi truong
trAm tich cua khu vuc nhin chung con kha tét, gié tri trung binh caa phan 1én cac nguyén té duoc phan tich déu
biéu hién khong 6 nhidm theo QCVN 43:2012/BTNMT. C4c mau ¢6 ham luong ting cao Cr, Cu, Zn va Zr
(mau N557, N566 va N589) phan b & phia Tay va Tay Nam cua dam Sam lién quan dén céc hoat dong nhan
sinh (rao chin séo, ddp bo ao nudi thuy san, chat thai sinh hoat).

pH tram tich thap va dao dong trong khoang rong (céat trung: 3.34-6.88, cat nho: 2.17-7.86, bot: 3.95-6.86).
Sy c6 mit cua gotit va pyrit tai sinh di cung v6i su 6 mit ciia Tuu huynh phan anh ddc diém méi truong khir -
yém khi chiém uu thé, déc trung cho méi truong tram tich dam kiéu cira song da ngimg hoat dong.
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ABSTRACT

Geochemical characteristics of the Sam lagoon surficial sediments,

Phu Vang, Thua Thien Hue
Nguyen Thi Thuy?, Le Duy Dat!, Nguyen Thi Le Huyen?, Ho Trung Thanh?,
Ho Thanh Trung? Nguyen Thi Hong Nu®
'Hue University of Sciences, Hue University; 2Danang Architecture University; 3Dong A University

The Sam lagoon is located in the middle part of the Tam Giang - Cau Hai lagoon system (Thua Thien
Hue), characterized by a elongated concave-shape towards the shore. Geochemical analysis including pH,
major and trace elements the lagoon surficial sediments has revealed that SiO; contents are relatively
high, uncorrelated with Al,O3, Fe20O3, MgO va K20 contents, and gradually decrease from medium sand
(78.2 %) to fine sand (75.6 %) and silt (68.5 %). Concentrations of CaO (%), Na.O (%), MnO (%) and
total Fe (%) are all together low compared with those of continental crust, accompanying with a
noticeable accumulation of sulfur (0.78-1.21 %) and very acidic pH values (5.27-5.40) manifesting a
reducing atmosphere - anaerobic condition, low exchange ability of the lagoon with open sea, and a
depositional regime of stop-working river mouth (sub-type of delta river mouth - lagoon). Trace element
concentrations are negligible, varying from 782 ppm to 1876 ppm, 1174 ppm in average, and tend to
acculumate in fine-grained sediments. The Sam lagoon sediments is generally unpolluted by analyzed
heavy metals (Ba, Cu, Cr, Zn, Zr, Sr, Y, As, Pb, Hg...) since their concentrations are less than those
proposed by QCVN 43:2012/BTNMT, excepting a few sites with suddenly high accumulations of Cr, Cu,
Zn and Zr (samples N557, N566 and N589), which are located in the west and southwest of the lagoon.

Keywords: Sam lagoon, geochemical, surficial sediment.
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E‘RS E / HOI NGHI TOAN QUOC KHOA HOC TRAI DAT
— . HI TOAN Q! HOA HOC
JARIHSCENGES /A TAI NGUYEN VO PHAT TRIEN BEN VNG (ERSD 2018)
SUSTAINABLE DEVELOPMENT

Céc yéu té khdng ché quing liti
khu vuc La Vi vung Buc Pho - Sa Huynh
Duong Ngoc Tinh**, Nguyén Quang Luat? D6 Vin Nhuan?

1 Lién doan Pia chat Trung Trung B¢
2 Truong Dai hoc M6 - Dja cha)

TOM TAT

Qua trinh hinh thanh, phat trien va phan b6 quing hoa dugc khdng ché chat ch bei céc yéu to dia chat.
Bai vay, dé xéc lap cac can ctr khoa hoc cho viéc dyu bao va tim kiém cac mo khoang dat hi¢u qua cao;
dic biét 1a cac mo ngudn goc noi sinh can thiét phai nghién ciu 1am séng to ban chat, vai tro cua cac yéu
t6 dia chat lién quan va khéng ché qua trinh thanh tao va tich tu quing trong ving nghién ctu. Két qua
nghién ctu cho thay quang Li khu vuc La Vi ving Buc Phé - Sa Huynh dugc khdng ché bai cac yéu th
dia chét sau: Yéu té magma: magma xam nhap phtc hé Sa Huynh c6 vai tro 12 nguon gdc cung cap vat
chét, dong thoi 1a yéu to cung cap ning lwong cho qua trinh tao khoang, gy ra céc qua trinh bién chat
trao ddi da vay quanh. Yéu t6 ciu tric kién tao: hé thong dut gay phuong tay béc - dong nam khéng ché
toan b quang hoa Li ving Buc Phé - Sa Huynh. Cac dit gay va Cau tric sinh kém dong vai tro 1a duong
dan, déng thoi 13 noi chira, dinh vi céc than quang. Yéu té bién chét trao dbi: lién quan truc tiép dén
quing hoa Li 1a cac qué trinh bién chat trao ddi kiém (microclin hod, albit hod) va bi greisen hoa chdng
Ién. Yéu t6 thach hoc - dia tang: t6 hop da phién két tinh phic hé Kan Nack 1a méi truong chira cac than
pegmatoit chtra Li. Cac tién dé tim kiém quang liti: magma xam nhap granit kiéu S; cau trac dia chat nhu
cac vj tri vom magma tiép xUc véi cac da bién chat; bién chit trao d6i kiém va greisen hod. Cac dau hiéu
tim kiém: cac trudng pegmatit; cac d6i da bién ddi; cac vanh phan tan trong sa casiterit, tantalit, elbait...;
céac vanh phan tan dia hoa Be, Sn, Nb-Ta, Rb, Cs, Li

Tur khéa: quang Li; granitoid phic he Sa Huynh; bién chét trao ddi

1. Pit van dé

Dai khoang hod chira kim loai hiém liti khu vyc La Vi ving D¢ Pho - Sa Huynh ndm 6 ria phia dong
bia khoi Kon Tum. Cac than quéng bao gom cc dai mach pegmatoid bi bién doi anbit hoa, greisen hoa
phan bo gan noi tiep xUc gilra cac da granitoit phtrc hé Sa Huynh va cac da bien chat phic hé Kan Nack.

bay la kiéu khoang hoa pegmatit liti kha dién hinh, chira nhiéu khodng san quy hiém cd gia tri cao,
trong do déc bit la Li, Sn dat gia tri cong nghiép, di kém con c6 Ta, Nb, Rb, Cs, Be...

Viéc nghién cuau, Iam sang to cac yéu tb khong ché quing liti trong vung; tr doxéc dinh tién dé, dau
hiéu tim kiém c6 y nghia rat l6n trong viéc diéu tra, danh gia kim loai hiém liti trong d6i Kon Tum noéi
riéng va Viét Nam néi chung.

2. Co 6 ly thuyét va phuwong phap nghién ciu
2.1. Pdc diém dia hoa, khoang vt hec cia liti (Li)

Liti dugc nha hda hoc Johan Ausgust Arfwedson nguoi Thuy Dién tim ra lan dau tién vao nim
1817. Liti dugc xép vao nhom | trong bang hé thong tuan hoan 1a mot kim loai kiém, theo phén
loai dia hoa liti dugc xép vao nhom litophil (nguyén t6 wa da). Liti phat hién dugc trong hon 150
khoang vat, nhung nhirng khoéng vat thuc sy cuaa Li thi chi c6 khoang 30, trong d6 pho bién nhat
la 3 khoang vat chinh spodumen, lepidolit va zinwaldit.

2.2. Céc kiéu mé liti

Céac kiéu mo ngudn gbce liti bao gdm mo pegmatit granit kiéu Na - Li; mo nhiét dich khi thanh;
moé mudi tram tich; mo sét hectorit (Donald E. Garrett, 2004).
2.3. Cdc phwong phap nghién ciu va sé ligu
2.3.1. Cdc phuong phdp nghién ciru ngoai thuc dia

* Tac gia lién hé
Email: ngoctinhdc@gmail.com
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a- Tién hanh mot sé hanh trinh khao sat cac mit cét tiéu biéu nham xac dinh mdi quan hé vé khong
gian phan bé gitta cac than quang véi céac thuc the dia chat vay quanh khong ché su thanh tao caa chang.

b- Nghién ciru dc diém cau tric, kién tao: dac diém udn nép, bién dang, khe nit, gay doi dap vo khdng
che quang hoa. Nghién ctru dac diém hinh thai, cau tric, cua cac than quang.
c- Lay mau céc loai mot cach hé thong phuc vu cho céc noi dung nghién ciru.

2.3.2. Cdc phwong phdp nghién ciru trong phong

a- Phuirong phép tong hop, hé thong hda céc tai liéu lién quan:

- Tong hop céc tai liéu nghién ciu kim loai hiém liti trén thé gidi va ¢ Viét Nam.

- Tong hop céc tai liéu nghién cau vé dia chat - khoang san trong ving nghién ciru, trong d6 ¢6 3 cong
trinh chinh 1 Po v& ban &6 BCKS ty 1¢ 1:50.000 nhém t& Ba To (Dwong Vin Cau, 2004); Danh gia thiéc
va kim loai hiém (Ta, Li, Be) vang La Vi Quang Ngdi (Pham Van Thong, 2009); B¢ tai KHCN cap B
TNMT.03.52 (Duong Ngoc Tinh, 2017).

- Xt ly, minh giai cac két qua phan tich mau.

b- Cdc phuong phap phan tich:

* Phuong phap phén tich 1at mong thach hoc: Xéc dinh thanh phan khoang vat, dac diém cau tao, kién
trdc cua quang liti va cac loai i magma, bién chét trong ving; Dac biét voi két qua phan tich 1at mong
két hop véi két qua khao sat thuc dia va hd tro ciia cac phuong phap phan tich khac di xac dinh duoc va
phan chia céc kiéu bién chit trao d6i metasomatit.

* Phuong phap phén tich khoang tuéng: Nghién ctru thanh phan khoang vat, ciu tao, kién tric quang, to
hop cong sinh khoang vat, tha tu sinh thanh khoang vét, phuc vu phan chia thoi ky va giai doan tao khoang.

* Phuong phap phén tich bao thé: Nghién ctru nhiét do dong hoa bao thé khi - long, xac dinh nhiét do
thanh tao khoang phuc vu néi dung nghién ctru didu kién héa Iy thanh tao va hd trg phan chia céc giai
doan tao khoang.

* Phuong phéap phan tich microsonde: Xac dinh thanh phan hda hoc cua cac khoang vat quing va cac
tap chat, nguyén t6 phan tan trong quing. Pac biét v6i phuong phap nay di xac dinh dugc nguyén té
hiém Rb c6 ham lwong cao trong quing liti ma cac phén tich truée ddy chua chi ra.

* Phuong phap phan tich QPHTNT: Nghién ctu thanh phan nguyén té chinh va cac nguyén té quy
hiém c6 gia tri di kém.

* Phuong phap quang pho plasma ICP-MS nghién ctru thanh phan cac nguyén té hiém, phan tan cho
quang hoa liti va cac dai bién doi vay quanh quang.

* Phuong phéap phan tich dong vi bén: Phan tich ddng vi 80 & &D trong thach anh ciia pegmatit
chua lepidolit phuc vu xac dinh ngu0n dung dich (fluid) tao quang.

* Phuong phap phan tich tudi dong vi:

- Phan tich tudi quang liti bing phuong phap Rb/Sr da tong. Cac bé mau quing liti dugc phan tich tai
Khoa Dia chit va Vat ly, Pai hoc Ryukyu, Okinawa, Nhat Ban, sir dung may khdi phd da hé Neptune
Plus MC-ICP-MS (Thermo Scientific). Sai s6 cac ti s& 87Sr/®Sr 1a +0,00001. Biéu db twong quan
87Rb/865" va 875/86% cho két qua tudi cua bo mau quang liti 12 264+3,6 tridu nam.

- Phan tich tudi tuyét déi da granitoid phirc hé Sa Huynh bang phuong phap dong vi U-Pb trong zircon.
Mau dugc gia cdng, phan tich tai Phong Thi nghiém trong diém Quoc gia vé Dia chat va cac Qué trinh tao
khoéang - Pai hoc Khoa hoc Dia chat Trung Quéc (Bic Kinh). Két qua phan tich va tinh toan tudi tuyét
dbi cho gia tri tudi 1a 259,4+7,9 (mau SH3) va 251,6+3 mau (SH4) tri¢u nam.

C- Phuwrong phap chuyén gia

Phuong phap chuyén gia dugc thuc hién théng qua cac budi hgi thao, trao d6i nhom véi cac chuyén gia
trong linh virc nghién ctru chuyén sau, lién quan dén linh vuc nghién ciu. C4c van dé chinh nhu dic diém
thanh phan vat chit quing; diéu kién hoa- ly thanh tao; cac quéa trinh bién chit trao dbi; kiéu mo, kiéu
quang; cac yéu té khéng ché; cac phuong phap nghién ctu, luan giai.
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3. Céc yéu té khdng ché quing hoéa

Khu vuc nghién ciru duoc cau thanh chu yéu bai cac thanh tao bién chat phac hé Kan Nack (A-PPkn),
d4 xam nhap granitoid Phirc hé Sa Huynh (yPs-Tish), phu 1én trén 1a cac thanh tao bazan va céc trim tich
phun trao tudi Neogen - Dé tir (Hinh 1).

Cac than quing la cac mach pegmatoid phan b trong da phién két tinh thuoc phac hé Kan Nack, gan
ranh gidi tiép xtc véi cac thanh tao granitoid phirc hé Sa Huynh. Kich thuéc dai tir 200 - 600m, chiéu day
tir 0,6 m dén 11,5 m, chiéu day trung binh cac than quing tir 0,6-4,8m. Phuong kéo dai chung cua cac
than quang chu yéu la tay bac - dong nam va cam chi yéu vé ty nam véi goc ddc tir 40 -75°, ¢6 khi cam
thang dung hoac bi uén dao nguoc.

Khu vyc nghién ctu trai qua nhiéu giai doan hoat dong magma, kién tao, sinh khoang;cac thanh tao dia
chat bi bién chit trao d6i manh mg, phuc tap do qué trinh hoat dong qua nhiéu giai doan chdng 1én nhau
trong cling mét cau tric khdng ché quiang. Két qua nghién ctu cho thay c6 it nhat 3 qua trinh bién chit
trao doi xay trong 3 giai doan: kiém hoa (anbit ho4, microlin ho4), greisen hoa va bién d6i nhiét dich nhiét
d6 trung binh dén thap (sericit hoa, thach anh hoa, chlorit hod).

Céc két qua nghién cau chi rd quang Li khu vuc La Vi, ving Bc Phé - Sa Huynh dwoc khdng ché boi
cac yéu té dia chat sau:

3.1. Yéu té magma - Phic hé Sa Hupnh

Yéu t6 magma la yéu to quyét dinh su hinh thanh quang hoé noi sinh, ¢6 vai tro la nguon cung cp vat
chat cho qué trinh tao khoang. Két qua nghién ciru d4 xéac 1ap dwoc mdi quan hé chat ché vé khdng gian,
thoi gian va ngudn géc giira quang hoa véi cac thé xam nhap granitoid phic hé Sa Huynh théng qua cac
yeu t6 sau:

Sir gdn bo chat ché vé mat khong gian: Cac than quang liti gan bo chat ché vé mat khdng gian véi céc
d4 x4m nhap phuc hé Sa Huynh. Ching phan bé trong da phién két tinh thuoc phicc hé Kan Nack (A-
PPkn), gan ranh giéi tiép xdc (tai d6i ngoai tiép xdc giita) giita cac thanh tao granitoid phac hé Sa Huynh
(yP3-Tish) véi cac da bién chit trén, tai day co doi bién ddi albit hoa, greisen héa phét trién manh ma.

Vé thoi gian thanh tgo: Cac két qua nghién ciru cho thay tudi thanh tao quing liti va da granitoid phirc
hé Sa Huynh 1a twong dwong nhau, cing tudi thanh tao vao Permi muon dén Trias sém (P3-Ty). Tudi
khoang hoa kim loai hiém liti ving Dirc Pho - Sa Huynh duoc phén tich bang phuong phap Rb/Sr da tong
cho két qua 1a 264+3,6 triéu nam. Tudi ddng vi d4 granitoid phirc hé Sa Huynh dugc phén tich bang bang
phuong phap dong vi U-Pb trong zircon. Két qua phan tich va tinh toan tudi dong vi cho gia tri tudi la
259,4+7,9 triéu nam (mau SH3) va 251,643 triéu nim (mau SH4), tvong &ng véi Permi muon dén Trias
som (P3-Ta).

Vé moi quan hé nguon goc: Qua két qua nghién ciru cho thiy ngudn vat chat tao quing duoc cac da
magma me cung cap va ching lién quan chat ch& véi nhau qua céc biéu hién nhu:

Thanh phan khoang vat phu dic trung cua d4 va quing ¢ su twong dong: ilmenit, granat, monazit,
tantalit-columbit, casiterit.

Dic diém thach dia ho4: Céc thanh tao granitoid phirc hé Sa Huynh c6 dic diém dia hoa gan giii véi
granit chaa thiéc, kim loai hiém. C6 thanh phan khoang vat phu dic trung cua kiéu S-granit (ilmenit,
granat, monazit). Thudc kiéu S-granit, bio hod nhdm, thanh tao trong bdi canh va huc dong kién tao, c6
muc d6 tién hod manh chuyén sang phan doan. Cac nguyén té c6 ham luong Ion hon tri s6 clark 1a: Sn,
Li, Ta, Th, Rb, Hf, B, W, Mo, Zn, Pb.

- Trén biéu do blen thién cac nguyén to vét chuan véi Chondrit cho thdy cac nguyén t dat hiém trong
quang liti bién thién gan giéng vai cac mau granit pha 2 caa phiic hé Sa Huynh.

- Tiém nang sinh khoang: Pic diém dia hoa tir pha 1 téi pha da mach va cac da bién di greisen hoa,
Clark tap trung cua cac nguyén té Sn, Li, Be, Ta ting manh. Clark tap trung cia Sn trong pha 1 1a 0,21,
pha 2: 1,38, pha d4 mach (aplit, pegmatit): 9,95, trong cac da bién dbi greisen hoa: 48,19. Clark tap trung
cua Li trong cac pha tuong ung la 1,04, 7,34, 10,14, 9,02, cua Be: 0,08, 0,96, 2,29, 4,37; cua Ta: 0,95, 1,23.

Chuyén hod sinh khoang: Trén céc biéu d6 tuong quan K* - Na*, Mg?* - K* va Mg?*-Na* phan loai
chuyén hoa sinh khoang céc d4 magma granit thi cac mau chu yéu roi vao truong Mo-Sn (hinh 4).
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Hinh 2. Biéu do bién thién cac nguyén té vét trong cac quang liti va dd
granitoid phztc hé Sa Hupnh chuan véi Chondrit (Taylor va McLennan, 1985)
Ghi chii: Cac mau tir H253 d@én BT.H131/2 1a quang liti;

SH.4 va SH.3 la da granitoid pha 2 phic hé Sa Hupnh
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Hinh 3. Biéu do twong quan K/Rb-SiOz phan anhh miic Hinh 4. Bicu do phan logi chuyén hoa sinh
ds tién hoa ciia magma granitoid phic hé Sa Hupnh khoang #a magma granitoid phiic h¢ Sa Huynh

(theo P.L. Blevin 2004) (theo Sattran, 1977)
Két qua phan tich dong vi bén 3'%0 & 8D cho thay dung dich tao khoang co ngu0n goc magma nguyén
sinh nhung da bi hn nhiém do céac hoat dong kién tao, cac hoat dong bién chat trao doi xay ra manh mg
trong vung nghién ctu (hinh 5).

3.2. Yéu té cdu tric - kién tgo

Yéu t6 cAu tric - kién tao dong vai tro 1a dwong dan va 1a noi tich tu vat chat tao quang, cé y nghia
quyét dinh sy tap trung va phan bé quang.

- Pt gdy: trong ving nghién ctru cac dat gy trién theo 4 hé théng chinh: phuong déng bac - tdy nam;
tay bic - dong nam; kinh tuyén - & kinh tuyén; vi tuyén - 4 vi tuyén. Trong d6, hé théng dut giy phuong
tay bic - dong nam dong vai trd dinh vi cac than pegmatoid chira Li, Sn. Hé dut gdy dong vai trd chi phbi
va khéng ché cac mach khoang hda Li, Sn cim chu yéu vé phia tdy nam ¢ khu vyc Pong Dam - La Vi.
Chung la nhiing hé khe nut cat sinh kém c6 trude giai doan tao khoang va la hé khe nit tach sinh kém
trong pha hoat dong thuén cua hé dit gdy Ba Trang - Nti Chua vao giai doan tao khoang Li, Sn.

- Khe nit: Cac hé mach khoang héa chira thiéc 1a nhiing kién triic tach phuong tay bac - dong nam,
rong tir vai centimét dén hang mét, cam chu yéu vé phia tdy nam véi goc déc phd bién 50°. Ching la cac
hé khe nut tach sinh kém (cam ngugc hudng véi hé dut gy chinh) cua hé dat giy Ba Trang-Ndi Chua,
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diéu d6 chi ra thoi ky tap trung khoang hoa thiéc - kim loai hiém 1a cang gidn cuc bg lién quan dén dong
hoc nang vom gay ra bai luc day tir dudi 1én c6 thé 1a cac khdi magma chira khoang héa Li, Sn (?).

- Udn nép: Ching ¢ vai trd lam phuc tap héa binh dd cau tric khu vuc nghién ctru. Dic trung co ban
nhét caa cac kién tric nép udn trong khu vire 1 kiéu udn nép sau (vi udn nép kiéu migmatit dang chay
déo) hinh thanh trong diéu kién &p suit cao.
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Hinh 5. Biéu do thiee nghiém xdc dinh nguon goc nweée trong dung dich tao khodng kim logi hiém liti
theo dong vi 5180 - 6D viing Pirc Phé - Sa Huynh theo Sheppard (1986)

3.3. Yéu té bién chdt trao déi

Viing nghién ciu trai qua nhiéu giai doan hoat dong magma, kién tao, sinh khoang nén cac thanh tao
dia chét b bién chit trao d6i manh mg, phirc tap nhiéu giai doan chong 1én nhau trong cting mot ciu trlic
khéng ché quang. Két qua nghién ctru cho thay c6 it nhat 1a 3 qua trinh bién chit trao ddi xay ra trong 3
giai doan: kiém hda (albit hod, microlin ho4), greisen hoa va bién déi nhiét dich nhiét do trung binh dén
thip (sericit ho4, thach anh hod, chlorit hod). Trong do, lién quan tryc tiép dén quing hod liti 1a cac qué

trinh bién chét trao doi kié

BT286
Nicol +

Hinh 6. Mdu H286 pegmatit b; microclin hoa, albit
héa, greisen hoa. Microlin (Mi) thay thé orthoclas
(Or) va b; albit (Ab), tdp hop lepidolit (Lp) + thach
anh (Qu) thay thé.
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in hoa, albit hod) va greisen hoa [3]
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Hinh 7. Mdu H188 albit

hoa c6 thanh phan albit
(Ab) + thach anh (Qu) + lepidolit (Lp) + casiterit
(Cs).



H|nh 8. Mdu LmH294 albitit b; grelsen hoa Albit bi Hinh 9- Mdu H128 grelsen thach anh (Q)
tap hop thach anh (Q) + lepidolit (Lp) + topaz lepidolit (Lep) - casiterit (Cas).
(Topa) thay the.

3.4. Yéu té thach hgc - dja tang

Céc dai mach pegmatoid chira liti trong vung gap chu yéu trong t6 hop da phlen két tinh xen dé hoa,
quarzit (f-h/A-PPkn) xen 13n t6 hop gabroamphibolit phan bé trong déi tiép xlc véi cic d4 magma
granitoid phac hé Sa Huynh.

4. Tién dé, diu hiéu tim kiém dw bao

4.1. Tién dé tim kidm

- Tién dé magma xam nhdp

Qua nghién ctru trong viing Duc Phé - Sa Huynh cho thay céc thanh tao magma granitoid phirc hé Sa
Huynh c6 mdi lién quan chat ché vai cac thanh tao pegmatoid chira liti trong viing. Cac magma nay thudc
kiéu S-granit, b&o hoa nhdm; hinh thanh trong bi canh va cham déng kién tao; mtc do tién hoa manh
dén phén doan. Tiém nang sinh khoang 1a Li, Sn, Be, Ta, Mo [1, 2].

- Tién @é cau tric, kién tao

Céc cu tric dia chit nhu cac vi tri vOm magma, tiép xUc véi cac da bién chét, phét trién cac ciu tric
udn nép, phan phién, khe nut tach tao ra céc khdng gian tréng thuan lgi cho viéc hinh thanh quang.

- Tién dé bién chdt trao doi

Albit hod 13 kiéu bién chit trao d6i dic trung cuia khoang vat chira natri, lién quan dén sy thay thé cac
khoéng vat magma nguyén sinh. S phat trién cia dé giau albit thuong lién quan dén khoang hda kim loai hiém
(Nb, Ta, Sn, W, Li, Be). Su lam giau Na-di kém véi su tap trung cta Fe,U, Th, Zr, Nb, Sn, Zn va HREE [6].

Bién chat trao dbi microlin héa lién quan dén K thay thé cho Na va thuong dugc thé hién bang viéc
thay thé plagiocla albit bai microclin va orthoclas. Trong bién chét trao di K Rb, Li, Zn duoc lam giau
va Na can kiét [6].

Lién quan voi greisen hoa la céc tich tu cdng nghiép cua Sn, W, Mo, Be, Li, Bi. Khoang héa Ta-Nb, Zr,
TR trong greisen chu yéu lién quan véi qué trinh albit héa sém hon. Cac khoang vat dac trung nhét Ia:
casiterit, molipdenit, wolframit, sheelit, bismutin, berill, bertrandit, fenakit, taffeit, crizoberill, evclaz [11].

- Tién d@é thach hoc - dia tang

Pegmatit chira liti xam nhap vao trong di cac kiéu d4 tram tich, bién chit va xdm nhap nhung chi yéu
trong d4 bién chat, mirc d6 bién chit twéng amphibolit &p suit thdp hodc trén tudng da phién luc (Cerny,
1992) [8], theo A. Ginsburg (1961) thi mirc do bién chat cua trim tich trong moi trudng hop déu dat téi
phu tudng antofilit-cordierit caa twéng amphibolit. Trong khu vyc nghién ciu, cic than pegmatit chua liti
xap nhap trong d4 phién thach anh mica c6 cordierit, granat.

4.2. Ddu hiéu tim kiém

Cdc trwong pegmatit: cac pegmatit chira liti trong khu vuc nghién ciru nam trong truong pegmatit kéo
dai theo phuong tiy bac dong nam bi khdng ché boi hé dut giy ciing phuong.

Céc d6i tang lan: Céc d6i tang lan chira liti, thiéc 1a nhitng dau higu tryc tiép lién quan dén quang géc.

Cdc déi da bién doi: Cac da bién dbi albit hoa, microlin hoa, greisen hoa chung thudng phan bé ¢ phan
vom khdi xam nhap granitoit, & ria cd&c mach pegmatit va & cac mach nhiét dich.

Cac vanh phan tan trong sa: Té hop vanh phan tan trong sa cua cac khodng vat casiterit, tantalit,
elbait, spesartin, monazit.
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Céac vanh phan tdn dia hoa thiz sinh: Té hop vanh phan tan cua cac nguyén té As Be, Sn c6 thé tao
thanh khoang cach xa 10-20km; Nb-Ta khong 1-5km; trong khi d6 Li, Rb, Cs ¢6 xu huéng linh dong cao
c6 thé phét hién trong cac tram tich dong giau sét (Li, Rb, Cs dugc hap thy trong sét) [8].

Véi nhitng tién dé& du hiéu tim kiém du bao néu trén, trén 1anh thé Viet Nam nhiéu ving c6 tién dé,
dau hiéu va cau trdc thuan loi rat c6 tiém nang phat hién pegmatit chira Li. Mot s6 vang cu thé nhu ving
Pia Oic, Cao Bang (Nguyén Pic Dong, 1990) di xac dinh dwoc cac than quang liti, beryli nam trong déi
quang chtra uran, fluorit lién quan dén khdi magma phiic hé Pia Oac; Nguy Tuyét Nhung (2016) da phat
hién mot sb than chira d4 quy turmalin cac mau, felspat mau luc, thach anh am khoi va lepidolit mau tim
trong ving Luc Yén, Yén Béi, dua trén cac két qua phan tich cac téc gia di xép pegmatit & day vao ho
pegmatlt LCT (pegmatit giau Li, Cs va Ta) trong cong trinh nghién ctu Li d6i Kon Tum (Dé tai KHCN
ma s6 TNMT.03.52) ciing d chi ra cac ving c6 trién vong phat hién quing Li d6 1a Ba To, Kan Nack,
Nam Chu Sing thudc doi Kon Tum.

Két luan

Céc két qua nghién ctru cho thay quang Liti trong khu vuc La Vi, ving Btic Pho - Sa Huynh ¢6 méi
lién quan chat ché véi cac dd magma xam nhap granitoid phac hé Sa Huynh (yPs-Taish). Cac dé nay thuge
kiéu S-granit, b4o hoa nhdm; hinh thanh trong bi canh va cham déng kién tao; mtc do tién hoa manh
dén phan doan; tiém nang sinh khoang la Li, Sn, Be, Ta, Mo. Cac than quang phan bé tai vom magma,
tiép xdc voi cac da bién chét, phat trién cac cau tric udn nép, phan phlen khe nut tach tao ra cac khong
gian tréng thuan loi cho viéc hinh thanh quing. Cac hién tuong bién chat trao d6i lién quan quang hoa la
albit hoa, microlin hoa va greisen hod. Trong d6i Kon Tum ndi riéng va Viét Nam néi chung, nhiéu vung
cO tién dé, dau hiéu va rat co tiém niang phat hién kiéu mo cdng nghiép nay, can dau tu nghién ctru diéu
tra dnh gia, nhét 1 tai nhitng viing c6 cau triic dia chat thuan loi cho tao quang, trong d6 mét s6 khu vic
nhu: khu vuc Luc Yén, Yén Bai; Pia O4c, Cao Bing; d6i Phu Hoat, Nghé An; cac ving Ba To, Kan
Nack, Nam Chu Sing thudc d¢i Kon Tum.
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ABSTRACT
Factors controlling lithium ore in La Vi area,
Duc Pho - Sa Huynh region

Duong Ngoc Tinh?, Nguyen Quang Luat? Do Vin Nhuan?
!Mid-Central Geological Division, Quy Nhon, Binh Dinh, Viet Nam
ZHanoi University of Mining and Geology
The formation, development and distribution of the products of the mineralization are strictly controlled
by geological factors. Therefore, the nature and roles of geological factors to the formation and
accumulation of ore in the research region are necessarily clarified to establish scientific bases for the
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effective forecasting and prospecting of mineral deposits, especially for mines of endogenous origin.
Research results show that the lithium ore in La Vi area, Duc Pho - Sa Huynh region is controlled by
geological factors including:

Magmatic factors: igneous rock of the Sa Huynh complex is a source of material supply and the energy
supplier for mineralization, causing metamorphic processes with surrounding rocks. Based on the
establishment of relationships: the spatial knitting attachment; age of creation; geochemical and mineral
characteristics; variable characteristics of trace elements; origin of the mineral solution, the authors have
established the relationship between the origin of lithium ore and granitoid of Sa Huynh complex.
Tectonic - structural factors: the northwestern - southeastern fault system controls the whole Lithium
mineralizing process of Duc Pho - Sa Huynh region. The faults and sub-resulting structures are the path
as well as the resevoir, which locate the ore bodies.

Metasomatism factors: alkaline metasomatism (microclinization and albitization) and greisenization
directly relate to lithium mineralization.

Lithological - stratigraphic factors: crystalline schists combination of Kan Nack complex is an
environment containing lithium pegmatoid bodies.

The premises for lithium ore prospecting: the S - type granite intrusive magma; geological structures such
as the magmatic domed positions contacted with the metamorphic rocks; alkali metasomatism and
greisenization. The prospecting signs: pegmatite fields; altered rock zones; heavy-grained dispersion
haloes of casiterite, tantalite, elbaite...; geochemical dispersion haloes of Be, Sn, Nb-Ta, Rb, Cs, Li...

Keywords: Complex Sa Huynh, granitoid, metasomatism.
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E‘RSEB- ; ~ HOINGHI TOAN QUOC KHOA HOC TRAI DAT
PRGNS D \/A TAI NGUYEN VO PHAT TRIEN BEN VNG (ERSD 2018)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Nghién ciru nang cao d6 déo dat sét
lam vat liéu nung khu vuc Binh Lu, Tam Puong, Lai Chau

Ta Thi Toan!*, Pham Thi Thanh Hién, Pham Nhu Sang'
! Truong Pai hoc Mo - Dja chat

TOM TAT

Dit sét & cac ving ddi nai thuong c6 do déo thap gay khé khan cho viéc tao hinh san pham va céc cong
doan khac 1am cho chat lugng va hiéu qua san xuit thap, vi vay viéc nghién ctu giai phap nhim nang cao
d6 déo cho dat sét khu vuc Binh Lu, Tam Puong, Lai Chau la rat can thiét. Viéc sir dung cic phuong
phép thyc nghiém tai phong thi nghiém va két hop véi cac phuong phap phan tich hoa, phan tich nhiéu xa
Ronghen, phuong phdp phan tich thanh phan hat dé nghién ciru dac diém, tinh chat nguyén ligu tir do biét
dugc cac thong tin co ban vé chét lugng nguyén li¢u tai khu vuc nghién ciru dé ¢6 cac dinh huéng nghién
clru ning cao d6 déo sét ndy. CAc giai phap dé xu ly sét khu vuc nay la u va st dung thém phu gia tinh
long véi ham lugng 0,8-1,0% dé cai thién dwoc rat nhiéu tinh chét cua dat sét khu vuc nay va ting duoc
dang ké @6 déo lam giam phé pham khi tao hinh ciing nhu khi san xuat. Do déo cua dét sét ban dau rat
thap véi chi s6 déo 13, sau khi xir Iy chi s6 déo di tang 1én 14, lyc dinh két tang tir 52 1én 110 g/cm?2. Céc
san pham sau khi tao hinh khéng con nut v, chat lugng san pham sau khi nung dwoc nang cao.

Tir khoa: Dat sét; Do déo; Phu gia

1. Pit van dé

Sét nho ¢6 tinh déo ma duoc sir dung lam nguyén liéu chu yéu cho nganh san xuat gém st. Nhung
trong nguyén liéu sét cd chira mot s6 tap chat khac khong phai 1a khoang vat sét 1am anh huong it nhiéu
dén d6 déo cua dat sét vi vay nguyén lidu sét st dung trong cac san pham gém sir lam lwong phé pham
tang 1én it nhiéu. Pac biét trong cac loai sét ddi nli ngoai chua cac khodng vat sét nhu kaolinit,
montmorilonit, illit... ndé con chira cdc khodng vat mica, cudi soi, thach anh... lam cho nguyén liéu nay
khi str dung dé san xuit gach dat sét nung luong phé pham do nit v& san pham c6 thé Ién téi 70% (Tran
Vin Can, 2007).

Tai nhiéu nudc tén thé gioi da nghién ctru vai tro cua axit humic d6i véi do déo cua sét (Ohashi and
Nakazawa, 1996), cdu trac ciia sét montmorilonit ¢6 chtra axit humic (Rebecca va nnk, 2016) di dwa ra
vai tro cua axit humic lam tang d6 déo.

O Viét Nam, viéc nang cao do déo tang d6 dinh két céc cau tur khi tao hinh hoac lam san pham khéng
bi niit v sau nung da dugc thuc hi¢n béng cac giai phap nhu: Tang cuong ngdm u sét dé déng nhit d6
am, cai thién tinh déo; Téang cudng thiét bi nghlen tron nguyén liéu dé cai thién thanh phan hat va tinh
déo; Phdi tron voi cac ngudn nguyén liéu khac dé cai thién thanh phan nguyén li¢u va Nghién ctru bd
sung phu gia hoa hoc dé cai thién tinh déo va ting cuong do lién két cua dat sét Lai Chéu (Tran Vian Can,
2007). Véi cac phuong 4n nay da lam tang d6 déo va lam giam lugng phé pham xuong 10%, tuy nhién

v6i luong phé pham nay Van cao vi vay can co cac giai phap lam giam luong phe pham hon nita. Ngoai ra
con cac nghién clru cac yéu t tac dong cha yéu 1én do déo cua sét nhu: Nguon g0c thanh tao va thanh
phin khoang sét; sb lwong cac gia cong da thuc hién & phdi lidu; thoi gian t1ep xuc gitra phdi liéu va nude
hay nhiét moi truong, ham luong nude trong phéi lidu, loai va ham luong chat dién giai.

Vi myc tiéu lam giam lugng phé pham khi san xuét cac san pham gach dt sét nung, tang do déo sét
khu vuc doi ndi thay cho sét ruong dé lam nguyén li¢u, viéc nghién ciru dua phy gia va cac giai phap
cong nghé vao nguyén liéu sét doi kém déo 1a rat can thiét. Viéc nghién clru nng cao d6 déo cua dat sét
khu vuc Binh Lu, Tam Duong, Lai Chau lam vat liéu nung khong nam ngoai muc tiéu trén.

2. Co st ly thuyét

Khi tron mot it nue vao nguyén lidu sét, nudc chui vao hé thdng chang chit cua cac 6ng mao quan
giita c4c hat sét dé tach khong khi ra va thAm w6t bé mat cac hat sét. Di kém theo qué trinh hydrat hoa cac
hat sét & qué trinh trrong né thé tich cua ching. Cang ting lwong nudc nguyén liéu sét dan chuyén sang

* Tac gia lién h¢
Email: toantaslc@gmail.com
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trang thai déo va c6 mot do am can thiét dé tao hinh déo (goi tit 1a d6 4m tao hinh déo hay 1a do am lam
viéc). P 4m tao hinh déo cua da s6 nguyén lidu sét tir 18-25%.

Trong cong nghé gom str nguoi ta quan tam nhiéu dén tinh déo ciia nguyén ligu sét, nghia 1a kha ning
cua nguyén lidu da nhoi luyén véi nudc nhét dinh, do tac dung cua ngoai lec nén c6 mét hinh dang can
thiét ma khong bj toi, dut va giit nguyén hinh dang nhu thé sau khi ngirng tac dung luc.

Tinh déo cua nguyén liéu sét lién quan chat ché véi kha nang lién két cua nd. P9 déo cang cao kha
nang lién két cang Ién. Chinh vi vay ma tinh déo cua nguyén liéu sét khong nhiing quan trong cho tao
hinh déo ma ca cho tao hinh ban khé va tao hinh d6 rét, vi rang né khéng nhiig d¢am bao kha ning tao
hinh can thiét cho cac loai phéi liéu khac nhau ma con dam bao dwoc cuong do co hoc cho san pham sau
khi tao hinh va sau khi sy (Huynh Btic Minh va Nguyén Thanh Déng, 2009).

Céc yéu té anh huong dén do déo cua nguyén lidu sét (Huynh Dic Minh va Nguyén Thanh Péng,
2009).

Hé sét nudc & thé déo thusc vé hé cau tric keo tu. CAu tric keo tu la ciu tric c6 khung khong gian
duoc tao nén bang luc lién két Vandervaals gitra cac phan tir cAu tric—cac hat khoang phan tan min. Céac
hat khoang trong ciu tric keo tu dugc phan b vo trat tu trong khung khdng gian.

Trong hé sét - nuée cac hat khoang hip phu cac phan tir nuéc va chung quanh bé mit cac hat tao nén
mot mang nudc hap phu lién tuc-mang nuéc hydrat hoa. Tai chd tiép xlc gitra cac hat khoang trong hé do
lyc hit Vandervaals nén mang nuéc hap phu nay khéng bi pha hily ma van con mot mang nude trung
gian vai chiéu day bang mot s6 phan tir nude. Mang nuéc ndy bén, kho téch ra va van gan két céc hat sét
lai v&i nhau. Chiéu day cua mang nudc trung gian tai cac diém tiép xuc (dinh-canh, dinh-mat, mat-canh,
canh-canh...) va ¢ bao nhiéu diém tiép xuc giita cac hat tinh cho mét don vi thé tich hoac don vi bé mat
trong trong hé sét nude chi phu thugc vao tinh wa nudc cia bé mat hat khoang va bé mat riéng cua né. Sé
lwong cac diém tiép xtc cang cao khi bé mat riéng cac hat khoang cang 16n, nghia 1a kich thudc cac hat
khoang cang nho. Sy ¢ mit trong hé ciu tric keo tu véi s6 lwong cang 16n cua cac diém tiép xdc-lién két
dong gitra cac hat khoang thong qua mang nude trung gian cang lam tang do déo cua hé, nghia la cac hat
6 kha ning truot twong d6i véi nhau tdi da nhung khong bi chia tach nhau. Tac dung cia mang nuéc
trung gian giira cac hat khoang dang vi vay c6 thé so sanh véi tc dung cia nudc giira hai tam kinh phing:
mang nudc lam cho hai tim khdng thé tach roi ra dugc theo phuong truc giao bé mat tim, truong hop tét
nhét I hai tim chi truot véi nhau.

Strc cing bé mat cia nude ciing gop phan ting tinh déo cuia nguyén lidu sét. Nudc o strc cing bé mat
I6n hon (72dyn/cm) so véi cac chat long khac. Gidng nhu truong hop mét giot nudc, stc cing bé mat c6
xu huéng ép nuée trong khéi thé sét thanh hat tron va do vay né tao nén mot luc ép céc hat sét riéng lé
lien két lai voi nhau.

Nhu vy, do6 déo cua nguyén liéu sét phy thudc chu yéu vao d6 min va hinh dang céc hat khoéng sét,
vao d6 bén ciia mang nudc hap phy va sire cing bé mat cia nudc.

Mot s6 bién phap nang cao tinh déo cho nguyén ligu sét (phdi lidu sét) ((Huynh Btrc Minh va Nguyén
Thanh Bong, 2009).

Diéu mong mudn nhat trong san xuat san pham gém si 1 nguyén liéu, phdi liéu c6 tinh déo cao dé tao
hinh d& dang, nhung ddng thoi vin dam bao trong phdi liéu c6 mot lugng phu gia gay thich hop nhim
nang cao maot s6 tinh chat can thiét cho phéi liéu va san pham.

Thém nguyén liéu déo vao phéi liéu it déo;

Nghién min va nhao luyén phdi liéu lam ting déng ké do déo do di lam tang bé mat riéng cac nguyén
liéu, 1am tang d6 ddng nhat thanh phan hat va d6 4m dé cho kha nang thim w6t céc hat rin tt hon;

Pua vao phdi liéu mot lugng cac phu gia;

U nguyén liéu va phdi liéu.

3. Nguyén liéu siv dung va phwong phap nghién ciru
3.1. 8¢t Binh Lu, Tam Pwong, Lai Chau

Nguyén liéu duoc lay tai khu vuc Binh Lu, Tam Puong, Lai Chau. Cac két qua phan tich thanh
phan hoa, thanh phan hat, thanh phan khoang, chi sé déo, do am tao hinh, chi tiéu co 1y duoc thuc hién
theo cac phuong phap nghién ciru da dugc trinh bay o trén va két qua duoc thé hién ¢ bang 1,2,3,4.

Bang 1. Két qua thanh phan hda sét Binh L, Tam Puwong, Lai Chau

Chi tiéu phan tich Don vi tinh Két qua Tiéu chuan thir nghiém
MKN % 10,25 TCVN 7131:2002
SiO; % 44,01 TCVN 7131:2002
Fe;0s % 13,77 TCVN 7131:2002
Al;O3 % 21,14 TCVN 7131:2002
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CaOo % 0,56 TCVN 7131:2002
MgO % 2,19 TCVN 7131:2002
K20 % 3,56 TCVN 7131:2002
Na.O % 1,16 TCVN 7131:2002
TiO; % 1,8 TCVN 7131:2002
Bdng 2. Thanh phan khoang sét Binh Lu, Tam Puong, Lai Chau
Khoang vat Quartz Kaolinit Muscovit Microlin Hecmatit Gibbsit
Ham luong (%) 16,23 3,52 25,63 55,65 1,35 it

Bdng 3. Két qud thanh phan hat sét Binh Lu, Tam Puong, Lai Chau

Thanh phan hat (%)
Mau sét Hat sét Hat bui Hat cat
15,09 61,89 23,02
Bdng 4. Chi tiéu co Iy sét Binh Lu, Tam Puong, Lai Chau
Chi tiéu Mau nguyén li¢u
Gidi han chay (%) 36
Gidi han déo (%) 23
Chi s6 déo 13
Luc két dinh (g/cm?) 52
Do nhay khi say 0,370
Co say (%) 5,50
950°C 5,47
Co nung (%) 1000°C 6.8
KLTT 950°C 1,692
(g/lcmd) 1000°C 1,813
Hp 950°C 17,84
(%) 1000°C 14,82
Rn 950°C 10,8
(N/mm?) 1000°C 13,7

3.2. Thuy tinh long

Thanh phan hda hoc cua thiy tinh long: SiO, = 30,9%; Na,O = 11,05%; H.0 = 56,6%, Ty trong =
1,37 g/lcm3, b6 pH = 11,3.

3.3. Phwong phdp thuc nghiém
Céc mau thi nghiém duoc tién hanh véi ty 18 st dung lwong phu gia nhu bang 5:
Bang5. Ty lé sur dung phu gia trong sét Binh Lu, Tam Duong, Lai Chdu
Ky hiéu mau M1 M2 M3 M4 M5 M6 M7 M8

Ty & Phu gia (%) | 0,2 04 06 | 08 1,0 1,2 14 1,6
Tién hanh dua phu gia thay tinh long vao trong nguyén liéu sét vai cac ty 1€ phoi hgp nhu bang 4
Nguyén liéu duoc lam 4m tai d6 4m 16%, sau d6 ngdm u 72 gid. Sau d6 mau duoc sdy tu nhién trong

khoang 4-5 ngay va cubi cung dugc siy trong 10 sdy tai nhiét d6 110+5°C dén khédi lwong khong ddi. Cac
mau dugc nung tai nhiét d6 950°C.
Mau nguyén liéu va mau sau nung dugc tién hanh xac dinh céc chi tiéu dya vao céc tiéu chuan TCVN.

3.3. Phuwong phdp phan tich

Phuong phép nhidu xa tia X dé xac dinh thanh phan khoang cua sét duoc thuc hién tai Vién vat liu
xay dung. .

Phuong phéap phén tich thanh phan hat bang phwong phéap tan xa Lazer dugc thuc hién tai Vién sanh st
thuy tinh.

4. Két qua va thio luin

Céc két qua thir nghiém mau dwoc thé hién & bang 6.
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Bang 6. Chi tiéu co Iy madu sét ¢ phu gia tti 950°C

f b i Lwong phu gia (%)
Cac chi tieu 0.2 0.4 0.6 0.8 1,0 1.2 14 | 16
Dé amphdiligu | 20,05 | 20,58 | 2046 | 2032 | 2021 | 20,10 | 19,85 | 19,70
(%)

Chi 53 déo 13 13 13 14 14 14 14 13

Luc két dinh 52 71 106 125 165 150 | 150 | 110
(g/cm?)

Co sdy (%) 520 | 498 | 487 | 475 | 460 | 437 | 404 | 363
Conung (%) | 574 | 581 | 593 | 601 | 613 | 629 | 650 | 6,83
KLTT(g/em®) | 1.63 | 166 | 168 | 171 | 173 | 176 | 178 | 181

Ho (%) 1431 | 1412 | 1372 | 1345 | 13.26 | 1301 | 1279 | 12,64

R (N/mm?) 120 | 131 | 137 | 145 | 147 | 158 | 160 | 162

Khi lugng phu gia nho thi cac chi tiéu chwa thay d6i nhidu so vai khi khong sir dung phu gia, khi ting
ham lugng thay tinh 16ng 1én 0,8-1,0% thi day la lwong toi wu nhat vi & ham lugng nay thi chi s6 déo, luc
dinh két (46 déo) 16n nhat, con khi tang tiép ham luong phu gia 1én thi chi s6 déo, lyc dinh két lai giam vi
khi nay luong phu gia vao lam ting khoang cach giira cac phan tir sét.
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Hinh 5. Su anh hudng cia phu gia dén khoi Hinh 6. Sw anh hwong cua phy gia voi cuong do
liong thé tich ¢ nhiét dg 950°C uon thé tich & nhiét @ 950°C

Nhu vy, mau sau khi tao hinh da giam déng ké nit vo. Luc dinh két cua mau tang do tic dung cia
phu gia dién giai thuy tinh long, lugng nudc tao hinh giam. Quan trong 1a cuong do lién két gitra cac hat
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tang. Khi bd xung thém luong phu gia thi khi lugng phu gia tang thi d6 am tao hinh va d6 co say giam.
Tinh déo duoc cdi thign bang viéc bo xung phu gia hoa hoc, khi sdy, luong nudc thoét ra it nén do co siy
clia mau giam so véi do co say ciia mau nguyén ligu sét ban dau. Do co khi nung tang khi lugng phu gia
tang. Picu nay duoc giai thich bang viéc phu gia thuy tinh long tai nhiét d6 cao tao thanh pha thuay tinh
gay co rat san pham. Khi lugng thé tich tang khi ting ham luong phu gia. P9 hit nuéc giam khi ting
ham luong phu gia, pha thily tinh tao ra lap dan cac 15 rdng, cai thién cau trdc san pham. Cuong do nén
tang khi dua thém luong phu gia vao nguyén li¢u sét. Khi tang luong phu gia thuy tinh long thi d6 co
nung tdng va san pham nit v& nhiéu hon, co thé do khi 1am ngudi san pham xuét hién sy chénh léch wng
suét gitra pha thay tinh va pha tinh thé Ién.

5. Két luan

Khi b6 xung thém lugng chat phu gia thuy tinh long vao nguyén ligu sét Binh Lu, Tam Puong, Lai
Chau vao thi tinh chét tao hinh cac mau phoi ligu duoc cai thign (do co sy gidm). Luong phé pham do
niit v giam xudng con 5%. Chi s6 déo tang tir 13 1én 14. Luong thay tinh st dung phu hop tir 0,8-1,0%.

Can nghlen ctiru thém mot sé ving nguyen lidu sét doi c6 ngudn gdc thanh tao khéc va o cac ving khac dé
c6 thé ap dung trién khai cho loai sét ddi nui.
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ABSTRACT

Reseaching to improve ductility of clay raw materials
for brick in Binh Lu, Tam Duong, Lai Chau

Ta Thi Toan®, Pham Thi Thanh Hien®, Pham Nhu Sang*
! Hanoi University of mining and geology

Clay in mountainous areas is often low in plasticity which makes it difficult to create products and
other processes that make the quality and production efficiency low, so researching solutions to improve
plasticity. Clay in Binh Lu, Tam Duong, Lai Chau is very necessary. The use of experimental methods in
the laboratory and combined with methods of analysis, analysis of Rhoenh rhythm, method of analysis of
grain composition to study the characteristics and properties of raw materials from which to know. basic
information on the quality of raw materials in the study area for the orientation of study to improve the
plasticity. The solutions used as composting, combined with other types of clay with higher plasticity in
the other or the use of additives have greatly improved the properties of clay in the area and increased the
worth. The plasticity decreases defect during shaping as well as production. The plasticity of the clay was
very low with the plasticizer index 13, after the plasticizer index was increased to 14, the adhesive
strength increased from 52 to 110 g / cm?. The product after shaping is no longer cracking, the product
quality after firing is enhanced

Key word: Clay; ductility; Additives
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Chemical and mineralogical weathering indices applied to weathering crust
developed on the Dai Loc granitoids in A Luoi area, Central Vietnam

Phan Vin Trung*, Nguyén Thi Thiy?
'Geology Master student K2015, Hue University of Sciences
2Hue University of Sciences

ABSTRACT

This paper presents a compilation of mineralogical weathering indices (Xq values, a quantitative
mineralogical measure of decomposition of feldspar against quartz) and chemical weathering indices
including Ruxton Ratio (R), Weathering Index of Parker (WIP), Chemical Index of Alteration (CIA),
Chemical Index of Weathering (CIW), Plagioclase Index of Alteration (PIA), Silica-Titania Index (STI),
Product Index (PI) and Mobile Index (Imos) for a weathering crust developed on the Dai Loc granitoids in
A Luoi area (Central Vietnam). The granitoids exposed as narrow bands along the Dakrong - A Luoi fault
system have been moderately to highly altered due to effects of weathering conditions. Mineralogical
composition of the weathered layers essentially includes illite, quartz, kaolinite, feldspar, goethite and
chlorite. Total silica, aluminum and iron oxide contents of the altered products vary from 88.9 wt.% to
91.0 wt.% indicating a sialferit-typed weathering crust. The results reveal that these indices could be
basically applied to characterize grade of weathering by incorporating major element chemistry and
mineral distribution. X4 values of all examined layers are greater than 0.5, ranging from 0.66 (saprolite
layer) to 0.92 (clayey mottled layer), implying that weathering and leaching has sharply reduced the
feldspar content of the original rock. R, WIP, STI, PIA and Wp indices decrease whilst CIA, CIW, Pl and
Imob iNcrease corresponding to a gradual alteration from saprolite layer to surface soil layer.

Keywords: A Luoi, Dai Loc granitoids, weathering indices.

1. Introduction

Weathering is generally defined as the process of alteration and breakdown or dissolving of rocks
and minerals on Earth’s surface by physical, chemical and/ or bio-effects (Selby, 1993).

Chemical weathering indices are based on whole rock major element compositions and referred to as
indices of alteration. Most of them are expressed as molecular or weight percentage ratios between
various groups of major oxides. These indices have facilitated research on the geochemistry of the Earth’s
surface environment over geologic time, evaluation soil fertility and development and so on, and have
been widely used to characterize a certain systematic alteration of weathering profiles at depths (eg.
Tugrul and Gurpinar, 1997; Price and Velbel, 2003; Haskins, 2006; Ceryan, 2008). Ideally, a chemical
index should permit comparison between studies performed at different localities, on different materials
and on weathering profiles of different ages. Common chemical weathering indices are Ruxton Ratio (R,
Ruxton, 1968), Weathering Index of Parker (WIP, Parker, 1970), Chemical Index of Alteration (CIA,
Nesbitt and Young, 1982), Chemical Index of Weathering (CIW, Harnois, 1988), Plagioclase Index of
Alteration (PIA, Fedo et al., 1995), Silica-Titania Index (STI), Product Index (PI, Reiche, 1943) and
Mobile Index (Imob, Irfan, 1996)...

In a similar manner to chemical weathering indices, mineralogical indices can be an effective tool to
assess the weathering of rocks based on ratios of sustainable and sensitive minerals. Lumb (1962)
proposed a quantitative mineralogical measurement of decomposition degree called Xq4 value, which is
defined as follows:

N, —Ngo 0
Xg= — % Ng = YoQuartz (soil) Ngo = %Quartz
1-N q0 %Quartz + %Feldspar %Quartz + %Feldspar

As Xq less than 0.5, the microfabric consists of an interlocking granular aggregate enclosing isolated

( freshrock)
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decomposed minerals (granular framework). As X4 approaches 0.5, the microfabric develops into a
framework of fresh rocks containing decomposition products. As Xq is greater than 0.5, the microfabric is
dominated by the decomposition products which enclose remnant original rocks. If Xq = 1, weathering
and leaching has reduced the feldspar content to zero, and the soil can be considered to be in a state of
advanced weathering.

Vietnam belongs to humid tropical monsoon climate, exposed rocks thus have been strongly weathered
generating diverse products, which reflect different types and degrees of weathering. The A Luoi area is
widely covered by magmatic rocks of the Dai Loc complex including granite, gneissogranite, granite
aplite and pegmatite, which spread as narrow bands along the Dakrong - A Luoi fault zone (Nguyen Van
Trang et al., 1995; Hoang Hoa Tham et al., 2009; Tran Van Tri and Vu Khuc, 2009; Quach To Kim,
2010). Under weathering conditions, the rocks have been undergone an alteration, which is revealed in
color, grain-size, texture, mineral and chemical compositions. The aims of this work is to provide typical
characteristics involving mineral and chemical compositions of the Dai Loc granitoids in A Luoi area,
and an employment of weathering indices for evaluating their grade of weathering.

2. Study area

The A Luoi area is located in the South-western part of Thua Thien Hue province (Central Vietnam).
It is mostly covered by soil and represents highly dissected topography with moderate to dip slopes. In the
geological map, A Luoi has a thick stratigraphic succession of Neoproterozoic - Cambrian and Cambrian
- Ordovician schists; Ordovician - Silurian shale, siltstone, sandstone and tuff; and Permian sedimentary
rocks. Quaternary sediments predominantly distribute along streams and rivers. Nearly all magmatic
rocks in the area is acidic, of which the Dai Loc complex is the most predominant. The rocks are exposed
as narrow bands along the Dakrong - A Luoi fault zone and composed of three phases. The first phase
includes medium-grained porphyritic two-mica gneissogranite, melanocratic coarse-to medium-grained
two-mica gneissogranite; the second phase includes fine- to medium-grained two-mica gneissogranite; the
last phase mainly includes veins of aplite granite, pegmatite bearing large mica and aplite (Fig. 1)
(Nguyen Van Trang et al., 1995; Hoang Hoa Tham et al., 2009; Tran Van Tri and Vu Khuc, 2009; Quach
To Kim, 2010).

I 16°20"

Fig. 1. Geological map of A
Luoi area and sampling sites
(modified after Nguyen Van
Trang et al., 1995), the inset
was modified from Metcalfe
(2011).
1. Quaternary sediments;
2. Permian sedimentary rocks;

3. Ordovician - Silurian shale,
L 16010° siltstone, sandstone and tuff;

4. Cambrian - Ordovician schists;

5. Neoproterozoic - Cambrian
schists;

6. Permo-Triassic gabbrodiorite,
diorite;

7. Silurian - Devonian
gneissogranite, granite aplite;

8. Sampling sites.

T
107°10° 107°20°

Climatically, the area is humid tropical monsoon with hot dry summers and cool wet winters
characterized by annual average temperature of 26-28 °C and 20-24 °C in summer and in winter,
respectively. The monsoon is the main cause of high precipitation in winter, which starts from September
to February of next year with about 60-70 % of the annual rainfall. Landslide phenomena in the area often
occur from October to December due to tropical low-pressures or storm/ typhoons.
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3. Methodology

3.1. Field investigation

Geological and geomorphological investigations were executed at weathering crust outcrops
developed on the Dai Loc granitoids, which were mostly found along slope cuts. Sampling locations were
selected to obtain a range of materials through the profiles and sampling intervals within the profiles was
basically determined due to difference in color, texture of each layer.

3.2. Lab work

Grain size distribution of soil materials was determined at the Geotech laboratory (Hue University of
Sciences) using a combination of sieve analysis for sand fractions and pipette method for mud fractions as
followed by a Vietnamese standard TCVN 4198:1995 for Laboratory methods of determination of grain
size distribution.

Mineralogical and chemical analyses were carried out at Institute of Geology (Vietnam Academy of
Sciences and Technology). About 400 grams of dried bulk samples was broken by a small hammer and
hand crusher primarily to reduce the rock aggregate to smaller particles and finally to get the powder
samples. Mineral composition of different weathering stages was determined using an Empyrea
Panalytical X-ray diffraction. Concentrations of major and trace elements were determined by a S4
Pioneer wavelength-dispersive X-ray fluorescence spectrometer using a powder-bead method.

4. Results and discussions
4.1. Description of weathering profile developed on the Dai Loc granitoids

Field observation has revealed that the examined outcrops developed on the gneissogranites provide
clearly differentiated layers (VL04, VL06 and VL10), of which the VL10 is the most typical weathering
profile since it presents a relatively complete weathering sequence from fresh rock to completely
weathered soil. Hence, in this paper the description was only made for the VL10 profile.

The VL10 is exposed on a talus of the route No. 49 from Hue city to A Luoi, which has been
developed over the medium-grained porphyritic two-mica gneissogranite, melanocratic coarse-to
medium-grained two-mica gneissogranite of the Dai Loc complex. Slope dip is about 40 degrees. Based
on visual characteristics such as color, texture and grain size of the weathered products, the profile can be
divided into five weathering layers (Fig. 2).

VL10-L1 (Top layer): Completely weathered products
have a yellow color, lying beneath plant layer and
containing some tree roots. The soil is moderately smooth
and soft since comprising an amount of small grained
quartz. Thickness 0.3-1.0 meters.

VL10-L2: The weathered products have a brownish-
yellow color and contain a number of yellow spots altered
from large feldspar crystals. At places, there have hard
darkish brown iron-rich curds. Nevertheless, the soil is
generally more smooth and softer than that of the VL10-L1.
Thickness 2.0-2.5 meters.

VL10-L3: This is likely a lens comprised a number of
coarse hard curds.

VL10-L4: This is a highly weathered layer and is slightly
similar to the VL10-L2 since the weathered materials are
brownish yellow in color and have yellow clusters of
completely altered feldspars. Residual fragments are also
coeval and somewhat retain texture of the mother rocks.
Thickness 1.0-1.5 meters.

VL10-L5: Slightly to moderately weathered gneissogranites
composed of large greyish yellow blocks of 10-15 cubic #% ‘
meters. The products retain porphyritic gneiss texture of the . . .

mother rocks. Thickness 4.0-5.0 meters or more. Fig. 2. Weathering profile of VL10.

Grain size distribution of the VL10 profile’s layers is characterized by a high concentration of fine-
grained fractions (silt and clay) of above layers compared with below ones. Grain size concentration is
closely related to weathering intensity (Fridland, 1973; Nguyen Thanh Van, 1984; Pecsi and Richter,
1996; Nguyen Van Pho, 2013) which is expressed by soil weathering index Kgq. Low Kg values
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correspond to a strongly weathered grade; inversely, a high Kd value states a weakly weathering (Pecsi
and Richter, 1996). As can be seen in Table 1, Kq index of the VL10 increases from 0.45 (completely
weathered grade - VL10-L1) to 2.32 (highly weathered grade - VL10-L4) supporting a common alteration
of weathering crust developed on magmatic rocks.

Table 1. Grain size distribution (wt.%) of weathered layers developed on the Dai Loc granitoids

Grain size (mm)
10-2 2-05 | 0.5-0.25 | 0.25-0.1 | 0.1-0.05 | 0.05-0.005 | <0.005
VL10-L1| 0.40 5.00 2.70 0.10 23.1 67.5 1.30 0.45
VL10-L2| 1.90 8.00 3.40 0.30 22.8 58.7 4.90 0.57
VL10-L3| 3.70 | 19.3 9.60 1.30 30.4 33.9 170 | 1.81
VL10-L4| 3.90 | 19.9 9.10 1.00 36.0 24.4 570 | 2.32

Sample Kd

4.2. Chemical weathering indices for the Dai Loc weathering crust

From chemical compositions and chemical weathering indices of the Dai Loc weathering crust
presented in Table 2, it was found that significant chemical changes have occurred during weathering for
all the major elements. Particularly, the altered materials are distinguished by a high concentration of Si,
Al and Fe compared with mother rocks. Total SiO», AlO3 and TFe,O3 contents are up to 88.9-91.0 wt.%,
and plotted within Sialferit field in a chemical ternary diagram for weathering crust types reported by
Nguyen Thanh Van (1984) (see Tran Van Tri and Vu Khuc, 2009).

Table 2. Chemical composition and weathering indices of weathered layers developed on
the Dai Loc granitoids.

Chemical composition Weathering Index

Sample |VL10-L1[VL10-L2 |VL10-L3|VL10-L4|DLG (*)| Sample |VL10-L1|[VL10-L2|VL10-L3|VL10-L4 |DLG (*)
SiO: 63.19 52.32 | 62.17 | 62.94 | 69.49 |R (Si/Al) 3.00 1.84 2.45 2.62 4.83
TiO 1.05 0.69 0.54 0.90 0.39 | WIP -0.76 -4.41 -2.38 -2.09 | 10.37
Al,O3 | 21.03 28.48 25.4 | 24.06 | 14.40 | CIA 85.80 | 90.59 | 88.50 88.29 | 60.45
TFe,03|  6.77 8.13 2.88 3.42 6.34 | CIW 84.12 | 89.89 | 87.31 86.86 | 53.48
MnO 0.01 0.01 0.01 0.04 0.08 | PIA 95.44 97.05 97.42 99.01 64.93

MgO 0.02 0.02 0.01 0.02 1.06 | STI 7232 | 63.75 69.94 70.44 | 81.02
CaO 0.87 0.79 0.59 0.20 292 | Pl 68.65 | 58.38 68.33 68.92 76.68
Na20 0.01 0.01 0.01 0.01 2.93 | Wp 27.78 | 2415 28.17 29.86 | 1708.2
K20 2.60 2.16 2.70 2.98 3.57 | Imob 0.63 0.69 0.65 0.66 0

P20s 0.06 0.03 0.03 0.04 0.11
SOs 0.04 0.07 0.04 0.04 -
LOI 4.23 7.06 5.55 5.19 -

(*) DLG - Fresh gneissogranite of the Dai Loc complex reported by Tran Van Tri and Vu Khuc (2009).

The chemical change among layers of the VVL10 profile shows that SiO, and K,O contents gradually
increase from VL10-L2 (52.32 wt.% and 2.16 wt.%, respectively) to VL10-L4 (62.94 wt.% and 2.98
wt.%, respectively); whereas Al,O3z content reduces progressively from 28.48 wt.% (VL10-L2) to 24.06
wt.% (VL10-L4) (Tab. 2, Fig. 3). SiO, content of the mother rock is significantly higher than that of
altered materials.

It also can be seen that a relationship exists between the weathering indices and grade of weathering.
In general, values of R, WIP, STI and Wp increase from top layers to saprolite and fresh rock layers,
corresponding to a progressively weak weathering grade towards the beneath (Tab. 2, Fig. 4). Excepting
the top layer, probably due to a relative enrichment of residual quartz since a relative movement of clay
fraction, variation of all weathering indices manifests a weathering grade. This suggests that titanium has
been accumulated during weathering, whereas most of Mg?*, Na* and Ca?* cations were leached and
moved out during weathering process, only a moderate amount of Mg?* was remained to form chlorite
and clay minerals.

Contrary to R, WIP, STI, PIA and Wp, CIW, CIA and Imne values gradually decrease with depth
implying that calcium, sodium and potassium are generally removed from the feldspars during weathering
by aggressive soil solutions. In addition, the proportion of alumina to alkalis is typically increase in the
weathered products, ranging from 4.0 (fresh rock) to 8.1 (saprolite layer) and 13.2 (clayey mottled layer).
This agrees with a decline trend of potassium, sodium and calcium contents during weathering caused by
an alkalis adsorption on clays through ion exchange, whilst sodium and calcium cations were steadily
dissolved and taken out of the weathering crust (Tab. 2, Fig. 4).
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Fig. 3. Variation of oxide contents at depths. Fig. 4. Variation of weathering indices at depths

4.3. Mineralogical weathering indices for the Dai Loc weathering crust

Table 3 and Figure 5 provides a summary of mineralogical composition and mineralogical weathering
indices for the Dai Loc granitoids and its products at various depths.

XRD data for all analyzed samples give a major mineral composition of illite (12-15 wt.%), kaolinite
(12-35 wt.%), quartz (38-58 wt.%), feldspar (2-11 wt.%), chlorite and goethite (6-7 wt.%). In comparison
with mineral constituent of the Dai Loc gneissogranites, which mainly include feldspar, quartz, plagioclase,
biotite and muscovite (Tran Van Tri and Vu Khuc, 2009), this modification indicates that the illite and
kaolinite are generated from feldspar and muscovite. An increasing quartz content (58 wt.%) of VL10-L1 is
probably attributed to partial erosion of kaolinite and goethite out of the top layer due to surface water.

Ng and Xq values obviously tends to rise from the saprolite (0.79 and 0.66, respectively, VL10-L4) to
the top layer (0.94 and 0.89, respectively, VL10-L1). This trend is commonly observed in weathering
products of acidic bedrocks (eg. Haskin, 2006). The high Ng and Xq values of VL10-L2 (0.95 and 0.92,
respectively) correspond to a low concentration of feldspar as a result of alteration into clay minerals.

Table 3. Mineral composition (wt.%) of weathered layers Content (wt. %)
developed on the Dai Loc granitoids. 0 20 40 60
Sample |VL10-L1|VL10-L2 | VL10-L3 [VL10-L4 |DLG (*) 0 .o | i T Ll
Quartz 58 38 46 42 20-25 L . ,’
Feldspar 4 2 7 11 30-40 | N L7
lilite 15 12 15 15 E2 ,
Kaolinite| 12 35 22 22 = o7
Chlorit 4 4 5 4 §' , o -o (F)ulz;rtz
Goethite | 2 3 2 3 I if S orespar
N 0.94 0.95 0.87 0.79 ! . ol
Noo 0.39 -e Kaolinite
X4 089 092 0.78 0.66 If & Variation of mimoral confonts at
(*) DLG - Fresh granites of the Dai Loc complex reported by 'g. 5. varia |or:jg tni:;nera contents a
Tran Van Tri and Vu Khuc (2009). pths.

5. Conclusions

The study of weathering profile developed on the Dai Loc granitoids (A Luoi area, Central Vietnam)
involving chemical and mineralogical weathering indices could lead to the following major conclusions:

1. The described profile is typical for weathering crust on Dai Loc granitoids in A Luoi area, consistin
of fresh rock, weakly weathered zone and strongly weathered zone. The weathering crust belongs to
sialferit, characterized with high Si-Al-Fe oxide contents (88.0-91.0 wt.%). Mineral compositions of
altered layers mainly consist of illite, kaolinite, quartz, feldspar, chlorite and goethite.

2. Chemical weathering indices that could be effectively applied to evaluate weathering grade of the
Dai Loc granitoids include R, WIP, STI, Wp, CIW, CIA and Ime. Among them, R, WIP, STI and Wp
increase, whereas CIW, CIA and Imo, decrease from top layers to saprolite and fresh rock layers,
corresponding to a progressively weak weathering grade towards the beneath. Similarly, Nq and X4 values

obviously tends to rise from the saprolite (0.79 and 0.66, respectively, VL10-L4) to the top layer (0.94
and 0.89, respectively).

Acknowledgements. We would like to thank Hue University of Sciences for financial support and grain
size distribution analysis.

119



References

Ceryan S. (2008). New chemical weathering indices for estimating mechanical properties of rocks: A case
study from the Kurtun granodiorite, NE Turkey. Turkish Journal of Earth Sciences, 17: 197-207.

Fedo C.M., Neshitt HW. and Young G.M. (1995). Unraveling the effects of potassium metasomatism in
sedimentary rocks and paleosols, with implications for paleoweathering conditions and provenance.
Geology, 23: 921-924.

Fridland V.M. (1973). Soils and humid tropical weathering (a case of North Vietnam). Science -
Technology Publishing House. Hanoi. 318 pages.

Harnois L. (1988). The CIW index: A new chemical index of weathering. Sedimentary Geology, 55: 319-322.

Haskins D. (2006). Chemical and mineralogical weathering indices as applied to a granite saprolite in
South Africa. The IAEG 2006 paper No. 45. The Geological Society of London.

Haskins D. (2006). Chemical and mineralogical weathering indices as applied to a granite aprolite in
South Africa. The 10" Congress of the International Association for Engineering Geology and the
Environment - IAEG. Page number 465.

Irfan T.Y. (1996). Mineralogy, fabric properties and classification of weathered granites in Hong Kong.
Quarterly Journal of Engineering Geology, 29: 5-35.

Kim Q.T. (2010). Distribution of kaolin in A Luoi area, Thua Thien Hue province. Journal of Geology,
series A, 319 (7-8). Vietnamese with an English abstract.

Lumb P. (1962). The properties of decomposed granite. Geotechnique, 12: 226-243.

Metcalfe 1. (2011). Paleozoic — Mesozoic history of South East Asia. From Hall R., Cottam M.A. and
Wilson M.E.J. (eds) The SE Asian Gateway: History and Tectonics of the Australia - Asia Collision.
Geological Society, London, Special Publications, 335p, 7-35.

Nesbitt H.W. and Young G.M. (1982). Early Proterozoic climates and plate motions inferred from major
element chemistry of lutites. Nature, 299: 715-717.

Parker A. (1970). An index of weathering for silicate rocks. Geological Magazine, 107: 501-504.

Pecsi M. and Richter G. (1996). Loss Herkunft — Gliederung — Landscape — Zeitschrift for
Geomorphology N.F., Supplementband 98: 391 pp.

Pho N.V. (2013). Vietnam humid tropical weathering crust. Natural Science and Technology Publishing
House. Hanoi. 365 pages.

Price J.R. and Velbel M.A. (2003). Chemical weathering indices applied to weathering profiles developed
on heterogeneous felsic metamorphic parent rocks. Chemical geology, 202: 397-416.

Reiche P. (1943). Geographic presentation of chemical weathering. Journal of Sedimentary Petrology, 13: 58-68.

Ruxton B.P. (1968).Measures of the degree of chemical weathering of rocks. Journal of Geology, 76: 518-527.

Selby M.J. (1993). Hillslope materials and processes. The second edition. Oxford University Express. Oxford.

Tham H.H. And Thuy N.T. (2009). Distribution of magmatic rocks in Thua Thien Hue area and related
mineral resources. Hue University Journal of Sciences, 53: 89-99.

Trang N.V. (ed) (1995). Map of Geology and Minerals of Vietnam scale 1:200,000. Department of
Geology and Minerals. Hanoi.

Tri T.V. and Khuc V. (eds) (2009). Geology and mineral resources of Vietham. Science - Technology
Publishing House. Hanoi. 598 pages.

Tugrul A. and Gurpinar O. (1997). The effect of chemical weathering on the engineering properties of
Eocene basalts in northeastern Turkey. Environmental & Engineering Geoscience, 3: 225-234.

Van N.T. (1984). Allite-type weathering crust in South Vietnam and related mineral resources. Geology

and Mineral resources of Vietnam, Vol. 2: 331-349. Department of Geology and Minerals. Hanoi.

120



E‘RS E / HOI NGHI TOAN QUOC KHOA HOC TRAI DAT
N N A A - A A - - 1
JARIHSCENGES /A TAI NGUYEN VO PHAT TRIEN BEN VNG (ERSD 2018)
SUSTAINABLE DEVELOPMENT

Modelling of Land Subsidence Evolution Resulted from Groundwater

Exploitation in some Areas in Hanoi

Ngoc Dung Nguyen®*, Viet Ha Nhu?, Truong Son Bui?, Phung Huu Hai?,
Van Hung Nguyen?, Phan Tu Huong?
IHanoi University of Mining and Geology,
2Ecole Polytechnique Montreal, Montreal, Canada
3Hanoi Architectural University, Hanoi, Vietnam

Abstract

This study aims to clarify the relation between land subsidence and the concentrated groundwater
pumping in MaiDich and PhapVan water plants during the course from 2000 to 2005. The city of Hanoi is
lying in the Red River delta, which is composed of highly compressible clay, silts, organic materials
interbedded with sand, and gravel. The groundwater exploitation, which was originally generated from
1909, chiefly took place in those sandy gravel sediments. Such removal of groundwater caused the
increment in terms of effective stresses for the adjacent fined-grained sediments, which is subjected to
compaction. Estimation of potential settlement was carried out by integrating the groundwater flow model
with the simulation means of compaction — Interbed Storage Package (IBS1) in the Processing Modflow
(PMWIN). The settlement could reach to 20 cm in some areas, especially ones that consist of soft soil
medium. The result of compaction simulation was clearly connected to the lowering of piezometric head
in the research area. In addition, the role of geotechnical properties was also illustrated to play a primary
role in the quantities and evolution of compaction of the layer.

Keywords: Intensive groundwater pumping, Landsubsidence, Soft clays, IBS1

1. Introduction

Hanoi is located in the Red River delta, overlying soft soils formations which are considerably high in
compressibility. Groundwater has been heavily exploited for decades and it is predicted that the total rate
of pumping might increase progressively in the near future. Manifestation of damages to the constructions
have been reported (fig. 1). Tung and Donald (1995) indicated that settlement happened more in the
center of Hanoi urban area, at locations adjacent to water plants where the lowest level of the depression
cone of piezometric head is observed.

The evidence of land settlement was first measured during 1988-1989 (Nguyen & Donald, 1995). It
pointed out that some roads, buildings, and other structures within vicinity of pumping wells have been
damaged by surface settlement. The level and the rate of
settlements seem to be closely related to the rate of
groundwater pumping and geotechnical characteristics of
stratigraphic formation in the research area (Thu &
Delwyn, 2000). Several tools have been applied to simulate
the amount of surface settlement, such as groundwater
modeling and consolidation settlement analysis by the =
means of TZP program (Giao & Ovaskainen, 2000). Apart LAOS
from that, a combination of seepage analysis and stress-
deformation analysis also performed by Thu & Delwyn
(2000), who made use of computer software programs
Seep/W? and Sigma/W3. The obtained results, however,
were still limited due to difficulties in collecting relevant
data, and choice of a suitable model tool. Therefore, it is
necessary to get an insight into the evolution of land
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subsidence in the areas, i.e. Maidich and Phapvan water Figure 1. Location of Hanoi city
plants, which are most affected by intensive water (Source:

pumping, based on a reliable and effective simulation tool  http://geography.about.com/library/cia/bic
as well as an adequate hydrological and geotechnical data vietnam.htm)

base.
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Figure 2. Damage to structures due to land subsidence in Hanoi
(Source: http://ngoisao.net/tin-tuc/thoi-cuoc/24h/khu-chung-cu-bi-sut-lun-0-ha-noi-2587763.html)

Study areas

The location and shape of the two considered water plants are indicated by two rectangles presented in
figure 3. The first water plant is Maidich, which is in the west of the city. This area has the dimension of
3500 m by 5000 m and the area of more or less 15.5 km? The northern section is virtually oriented
parallel with the Red River, and is about 3 km far from the river. The eastern segment is 5000 m in length
and is around 1.5 km from West Lake. The west boundary-north section is running along Nhue River and
is located around 300 m east of it. Phapvan, the second water plant, is located in the south of the city. It
has the dimension of 2500 m by 3000 m, and area of 7.5 km?2, It is positioned approximately 4.5 km west
of the Red River.

¢ MaiDich PhapVan -

0051 2 3 4 5
e — — K

Figure 3. Locations of MaiDich and PhapVan water plants

2. Methodology

Land subsidence definitions

In this study, land subsidence or compaction is herein defined as the vertical changes in thickness
related to the alteration of stresses on the aquifer system. Positive values indicate reduction in the
thickness, while negative value signifies the expansion of the sediments. Compaction might be elastic
(recoverable) subsidence, or in-elastic (permanent) subsidence, depending on the degree of stress
changing and stress history of the formations.

Integrating storage changes into groundwater flow equation and package selection

Due to the necessity to simulate the permanent compaction of the sediments in response to
concentrated groundwater pumping, a package was developed with the ability to be integrated into a
computer program simulation of three dimensional groundwater flow. As such, a package called the
Interbed-Storage Package, version 1 (IBS1) which is composed of five modules has been incorporated
into the Modflow program of McDonald and Harbaugh (1988). The package has the ability to simulate
not only the change in storage but also the compaction of the aquifer system in accordance with the
storage changes.

The change in the storage of a saturated aquifer system chiefly involves three essential processes:
drainage of pore water corresponding to a decline in the water table, compaction of the aquifer’s material
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skeleton due to the increment of effective stress, and the expansion of water caused by the relaxation of
water pressure. For water released from the compression of aquifer skeleton, it could be replaced when
level head of the aquifer increases if the compaction does not result in permanent rearrangement of the
solid matrix. In contrast, water removed from storage cannot be replaced if the rearrangement of the
skeleton is unrecoverable. The general formula that describes the groundwater flow is:

a (H ah)+ a (H ﬂh)+ a (H ﬂh) W on
ax\ ax) ay\ *ay) az\ *az ~ 753t h

To take into account the changes in storage induced by the compaction of compressible fined-grained
sediments, an additional term needs to be considered in the groundwater flow equation (Leak & Prudic,
1991):

_ dh
q: = 2 At eq 2

Where

g; is the flow rate per unit volume of water flowing into storage in compressible deposits [T],

55 is skeleton component of specific storage of compressible sediments [L], depending upon head
change and stress history which is represented by the value of the so-called pre-consolidation head, ., ,
(previous maximum effective stress):

5-’ — {S;ka fGT h = hmm
s S, fGT h = hmin

shw

S Is elastic skeleton specific storage, 5;;., if the value of groundwater head in a cell is higher than
the value of pre-consolidation head. Conversely, when the head is less than the pre-consolidation head,
Sz is inelastic skeleton specific storage, 5g... The value of the pre-consolidation head will be
continuously updated at the end of each time step during simulation, and it would be assigned the most
up-to-date lowest head value (Leak & Prudic, 1991).

The storage term g; associated with compressible sediments could be either added to the right hand
side of the groundwater flow equation or combined with the source term W.

The program requires determination of the skeleton storage coefficient for the considered fined-grained
materials, 5. The method of calculating the value of §;, is indicated in the previous section. Similar to the
skeleton specific storage, storage coefficient could be either elastic, 5., or inelastic, 5;,,, depending on
the relation between head value and pre-consolidation head. Those storage values could be used to
compute the value of storage changes as well as recoverable and permanent component of compaction of
the deposits.

To allow for switch from elastic to inelastic storage within a time step, approximation of the storage
term in the finite difference equation could be carried out by the following expression:

eq3

™

50 _ Sope _ .
I‘.]‘;ﬂ — ﬁ{.hm — Hm—l}+£_?:'{.Hm—l_ hm—l} eqd

Where

g™ is the total flux flowing into storage in compressible sediments during time step m [T1],

At is the length of the time step [T],

h™ is the head value at the end of the time step m [L],

H™ is the pre-consolidation head at the end of the time step [L], and

S is the specific storage in time step m, with:
om E_g;_? for ™ = H™!

EK g fﬂ?" hﬂ; = Hﬂ:.—].

With this method, the program will automatically select the appropriate specific storage at the
end of a time step, and take into account storage changes caused by both elastic and inelastic components.
Compaction during the time step is calculated by multiplying the equation 10 with the thickness of the
sediments, bo, and the length of the time step, At (Leak & Prudic, 1991). That is to say, this method of
calculation does not create any inconsistence with equation 6 and 7. Moreover, the IBS1 package
primarily assumes that the head changes through all the compressible beds equilibrate instantaneously

kr
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with head changes in the surrounding aquifers. In other words, a unit increase in effective stress would
correspond to a unit decline in groundwater head. Additionally, skeletal storage properties are supposed
to remain constant during model simulation.

Subsidence simulation

In the two water plants, the less permeable layers, which are supposed to be susceptible to compaction
accompanying the groundwater withdrawal in the underlying aquifers are the first and second layer. In the
simulation, the package of Interbed Storage is only available in the transient model. The following
parameters need to be specified in the model:

»  Pre-consolidation head [L],

»  Elastic and inelastic storage factor [-], and

»  Starting compaction [L].

Based on previous research (Theodore, et al., 1992; Dunnhydrogeo, 2015; Poland, 1984; Interpore,
2015) and land subsidence observation data in the two water plants, those above parameters were
assigned as follows:

Table 1. Parameters for subsidence calculation in the two water plants

MaiDich plant PhapVan plant
Layer 1 Layer 2 Layer 1 Layer 2
Pre-consolidation head (m) -6 -15 -6 -25
Elastic storage factor (m) 2E-05 5E-05 0.002 7E-05
Inelastic storage factor (m) 2E-04 5E-04 0.02 7E-04
Starting compaction, m 0 0.003 0.112 0.003

It is important to note that the value of elastic and inelastic specific storage needed to be multiplied by
the thickness of such layers to obtain the value of storage coefficients for the estimation of compaction.

3. Result and discussion

The result of compaction simulation was presented in figures 4 and 5, and the observation data on the
land subsidence of two water plants are indicated in figures 6 and 7.

It could be seen from the figures 4 and 5 that intensive pumping in the aquifers has induced settlement
for the fine-grained sediments in the area adjacent to the aquifers. In addition to change in applied
stresses, the quantities of settlement chiefly depend upon the geotechnical properties of the layers. For
instance, although the amount of head decline in the second layer in PhapVan plant was much higher
compared to the value of first layer, the maximum amount of compaction in the latter at the end of the
simulated period was about 5.6 cm, whereas the figure for the former in this wells field is considerably
lower, at around 0.29 cm. This could be justified by the fact that the skeleton storage coefficient which
represents the compressibility of the materials in the first layer is remarkably higher than the one in the
second layer. In the first layer, the content of organic materials, as well as interbeds of peat and soft clay
are substantially high, which makes the sediment extremely susceptible to the alteration of stresses. Thus,
these sediments are supposed to be subjected to the vigorous compaction when lowering of piezometric
surface takes place in the areas.

==

Layer 1 Layer 2

Figure 4. Simulation of compaction in the Layer 1 and Layer 2 in MaiDich water plant
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Layer 1 Layer 2

Figure 5. Simulation of compaction in the Layer 1 and Layer 2 in PhapVan water plant

On the contrary, in the second layer in PhapVan plant, and two of the clayey layers in MaiDich plant, it
could be observed that the amount of compaction was insignificant, just more or less 3 mm throughout
the considered period. This could be explained by the fact that the geotechnical properties of those layers
are rather prober. The state of the clay in the plant was firm, stiff to very stiff, with almost no presence of
highly compressible materials such as soft silty clay, costal swamp deposits, or plant remains. From those
simulation results, the compressibility of the layers was demonstrated to play a crucial role in the
compaction behaviour of the materials under stresses.

The simulation compaction results also manifested fairly satisfactory agreement with the observation
data. It should also be further pointed out that the observation data is the value of ground subsidence
which is the summation of compaction of all the compressible layers in the area. Further analysis was
conducted in PhapVan plant, where notable compaction of the materials occurred due to the decline of the
piezomtric level. The observed values from December 2000 to December 2003 were nearly 5.1 cm. The
difference between simulated values was teeny in 2001, and 2002, and the figure was slightly higher in
2003 (figure 6). Finally, the simulated compaction in this study was slightly less than those conducted by
Thu & Delwyn (2000). While the average rate of compaction in the PhapVan plant calculated by 1BS1
was around 1.5 cm per year, the figure for the former varies from 1.6 cm to 2.2 cm per year.

PhapVan

Jun-01 Dec-01 Jun-02 Dec-02 Jun-03 Dec-03 Jun-04
50

70

90
110
130
150
170
190
210

—&—observed —@— simulated

Figure 6. Comparison between observed and calculated settlement in PhapVan wells field

4. Conclusion

Settlement of the land surface owing to groundwater exploitation in some areas of Hanoi was explored
in this study. Evolution of groundwater head and the presence of highly compressible fined-grained
materials are principal to the evaluation of surface settlement. The situation might be getting more severe
since the soft soil layers were not that deep. The study was focused on incorporating the IBS package into
existing groundwater flow model to estimate the quantities of both elastic and inelastic compaction as
well as the role of geotechnical properties in the rate of compression. The compressibility parameters
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were suitably assigned to the silty, clayey sediments in the package. The rate of settlement in PhapVan
plant was roughly 1.5 cm per year. This rate was marginally less compared to the in-situ measurement.
With regards to materials which have high content of soft soils, organic materials were also proved in the
study to be immensely sensitive to compaction. This study could be used as a preliminary assessment
where calculation of settlement was integrated with the groundwater flow. As a result, administrators can
propose a long-term policy development for the groundwater extraction Hanoi to control and mitigate the
consequence of the land subsidence issue.
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ABSTRACT

Land subsidence as one of the geohazards, land subsidence causes various damages to roads, bridges,
buildings, underground infrastructures, and may alter groundwater flows and rivers. Various methods and
techniques have been proposed for land subsidence prediction that commonly used categorised as:
empirical methods, semi-theoretical approach, and theoretical approach. Land subsidence predictions all
use engineering geological conditions as principles because the compaction and expansion of
compressible sediments induce subsurface deformations and subsidence of the ground surface. However,
the engineering geological conditions are commonly represented in traditional way as drilling records,
cross sections, and 2D maps. Several engineering geological characteristics are still not so well estimated
in these traditional representations, especially for detailed spatio-temporal land subsidence predictions.
Overcome this, a 3D engineering geological model is constructed based on 2D maps and more than 1500
engineering geological drilling records with physico-mechanical properties of 11000 samples and 17000
in-situ tests from constructive projects in Hanoi city during the last 20 years. The exhaustive engineering
geological conditions are reproduced with total 21 high-resolution engineering geological layers, the
bottom one is the Neogene sediment bedrock. They are integrated to groundwater information to provide
input data for detailed spatio-temporal land subsidence prediction using a self-developed tool of 3D
SubPro 2015. With calculated capacity of big data, it was applied to all soil columns entire Hanoi city, at
every time-step of fluctuating water table within 34 year from 12/1995. The spatio-temporal land
subsidence prediction was validated based on monitoring data at stations for reliable results. This
approach could be determined as a novel approach for a detailed assessment and prediction of spatio-
temporal land subsidence in the study area. The tool of 3D SubPro 2015 could also be applied to other
study areas.

Keywords: Geological Engineering Model, Spatio-Temporal Land Subsidence; Hanoi; 3D SubPro 2015

1. Introduction

Land subsidence could be defined as a gradual lowering or deformation of the ground surface due to
subsurface compaction, consolidation, and collapse (Bartolino and Cole 2002). It has become a global
problem that many parts of the world have to face. As one of the geohazards, land subsidence causes
various damages to roads, bridges, buildings, underground infrastructures, and may alter groundwater
flows and rivers. Various methods and techniques have been proposed for land subsidence prediction.
They consist of three commonly used categories as: empirical methods, semi-theoretical approach, and
theoretical approach.

In fact, the compaction and expansion of compressible sediments induce subsurface deformations and
subsidence of the ground surface. Thus, engineering geological conditions of the Quaternary sediments
play an important role in land subsidence predictions. However, the engineering geological conditions are
commonly represented in traditional way as drilling records, cross sections, and 2D maps. Normally,
several engineering geological characteristics are still not so well estimated in these traditional
representations. To can predict of detailed spatio-temporal land subsidence, it is necessary a novel
approach as coupling with a 3D model by high-resolution engineering geological conditions.

2. Land subsidence and engineering geological study in Hanoi city

There were some researched projects of land subsidence in Hanoi, but they are most used the empirical
methods and the semi-theoretical approach. The fist one was conducted based on the land subsidence
monitoring from 1989-1995 and 1995-2015 (HIBT 2006, 2007, 2014). Some other ones using numerical
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methods have also been adopted for some sites as Phapvan well field in 2000, Phapvan and Maidich well
fields in 2004. One other use multifactorial correlation analysis for sites of Phapvan, Luongyen, and
Thanhcong well field in 2013. All projects were based on site-specific engineering geological conditions
with predicted capabilities were reasonable. However, they were difficult to apply for spatio-temporal
land subsidence due to be lack detailed engineering geological conditions for entire Hanoi city.

Hanoi engineering geological conditions have been studied for whole city in projects of the Urban
geological survey. However, due to the surveyed data, despite the use of geological survey boreholes,
most of engineering geological drills are not large in depth, thus the results are limited in both depth and
resolution. The results are also only reproduced by traditional methods such as drilling records, cross
sections, and 2D engineering geological maps. Based on the demand for underground space exploitation,
a study was prompted by Nguyen Duc Manh and Nguyen Ngoc Lan (2010) but it’s initial results are not
high due to base on the traditional 2D materials that updated from some of the city's new infrastructure
projects. In the past, a direct approach to determine the distribution of soft-soil within the Quaternary
sediment, Phuong et al. (2004) carried out the research project "Collecting, verifying existing documents,
supplementing research to mapping of Hanoi soft-soil for sustainable development of the Capital”. This is
the key project of Hanoi city that using the largest number of engineering geological investigated data up
to that time. The spatial variation of the soft soil layers and the engineering geological conditions were
expressed in detail through cross sections and 2D maps. Although a large amount of collected data are
classified but did not apply information technologies for processing, digitizing and storage that data.

3. A novel approach for detailed spatio-temporal land subsidence prediction coupling 3D
engineering geological model in Hanoi city

In recent years, with the development of information technology, 3D Geo-models has been
strengthened research and development. It could provide continuously spatial structures with
comprehensive and high resolution. Modeling technologies are geared towards the ability to store
information in large quantities, the models are updated rapidly with new data. In this way, many experts
have used it to validate structured assumption processes in many cases. The 3D Geo-models gradually
become the foundation conditions for solutions of engineering geological problems and geohazards
(including infrastructure development, land subsidence, liquefaction, ...) at the 3D level. Initially, the 3D
Geo-models were mainly used to solve problems in hydrological geology, resource protection, or in the
oil and gas industry to simulate and predict the distribution of oil and ore (Lelliott et al. 2006, Robins,
Davies and Dumpleton 2008, Roy and Robinson 2009, Lelliott, Cave and Wealthall 2009). Then
expanded to serve for other fields such as construction engineering, engineering geological, numerical
analysis, etc. The 3D engineering geological model is defined as a powerful tool for the reproduction and
analysis of underground space and geohazards as land subsidence.

As well as international research, the studies of 3D Geo-model in Hanoi city are primarily used to
solve the problems of geohydrology or in the oil and gas industry. The software incorporates 3D
modeling features incorporated into 3D groundwater models (Thu and Fredlund 2000). Input data for
models is extracted from geohydrological survey projects thus stratigraphic structures have low
resolution. Stratigraphic layers do not meet the standards of engineering geological unit (homogeneity in
constructive properties). These models have been developed mainly for the purpose of calculating the
groundwater resources, assessing the balance of underground water, etc., thus it is difficult to use for
engineering geological problems. In order to meet the increasing demand for urbanization, many authors
have also begun to approach modeling technologies for 3D Geo-models, some ones have been conducted
to build 3D city using GIS technology (Yonezawa 2008, Yonezawa 2009). The 3D engineering
geological models are still in the reach stage due to the need for large collected data and technologies for
processing, storage, and analysis are still expensive. However, in the face of detailed spatio-temporal land
subsidence prediction, the 3D engineering geological model with high-resolution are necessary to be
developed as a new approach in this field.

Since exhaustive engineering geological conditions for 3D engineering geological model, all available
traditional engineering geological data are collected and analyzed in a systematic way to integrate into the
model by an elaborate data analysis. The 3D engineering geological model is constructed with three
components are ground surface, subsurface, and attributes. Data for 3D engineering geological modeling
and comprise: (i) national topographic maps; (ii) Quaternary sedimentary map; (iii) more than 1500
engineering geological drilling records with physico-mechanical properties of 11000 samples and 17000
in-situ tests. These drilling records were coming from more than 350 engineering geological investigated
projects during the last 20 years at Hanoi city. From these data, a total of 21 engineering geological layers
(EGLs) were defined and interpreted and assigned from 1 to 21 by downward stratigraphic order and are
correlated to the geological formations. Statistical evaluation metrics is used to validate the model for
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every EGL. The 3D engineering geological model was built from longitudes 105°41'E to 105°56’E and
from latitudes 20°53'N to 21°07'N with the area of about 700 km2. In the vertical direction, the domain is
bounded on top by the ground surface so that it includes the Quaternary sediments. The bottom limit of
the domain consists of the Neogene sediment bedrock. Since the study area is part of the Red River delta,
stratification is defined as conformity with continuous sediment deposition. The completed 3D
engineering geological model of the Hanoi city as perspective figure in Figl.
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Nghiado-Tuliem Fault
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+0 N | . Hanoi 3D engineering geological

Elevation model
(masl)
- +20 = Exhaustive subsurface database

-40
60 ::0 = Detailed geotechnical characterization
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- 3 [ault planes
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Fig. 1. The 3D engineering geological model with engineering geological layers and fault system of

Hanoi city

This model was couple with groundwater information for developing a 3D detailed spatio-temporal
land subsidence model according to the compressible of consolidation theory (Terzaghi, Peck and Mesri
1996). A tool using Python code (3D SubPro 2015) was developed for calculation and visualization of the
3D detailed spatio-temporal land subsidence. With calculated capacity of big data, it was applied to all
soil columns entire Hanoi city, at every time-step of fluctuating water table within 34 year from 12/1995
(fig. 2). The spatio-temporal land subsidence prediction was validated based on monitoring data at
stations for reliable results.

02/2001

12/2029

1200 ¢m

I(m om

Fig. 2. The tool of 3D SubPro 2015 and results of predicted spatio-temporal land subsidence of Hanoi
city at 02/2001 and 12/2029
4. Conclusions
The resultant 3D engineering geological model is consistent and separate volumetric modeling allows
to analyze the engineering-geological behavior of each desired EGL. It is possible to generate different
derivative models or maps for specific demands. For example, a conceptual groundwater model could be
generated through grouping EGLs for each hydrogeological unit; interpolation of engineering geological
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and hydrological properties with every individual unit is more continuous and reliable; thickness maps of
different material types could be generated by accumulation of volume in the same lithology, etc.

From the resultant 3D engineering geological model, challenges were solved such as (i) the complexity
of engineering geological conditions have been transited to a computational representation; (ii) the
complexity of subsurface was constructed by systematic geostatistical analysis; and (iii) the model allows
to perform complex analyses and computations on the engineering geological framework for different
land subsidence models and detailed spatio-temporal land subsidence prediction.

From application for Hanoi city, detailed spatio-temporal land subsidence prediction coupling 3D
engineering geological model in a period of 34 years for reliable results. This approach could be
determined as a novel approach for a detailed assessment and prediction of spatio-temporal land
subsidence in the study area. The tool of 3D SubPro 2015 could also be applied to other study areas.
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ABSTRACT
A novel approach for detailed spatio-temporal land subsidence
prediction coupling 3D engineering geological modeling in Hanoi city
Nhu Viet Ha!
! Hanoi University of Mining and Geology

Land subsidence as one of the geohazards, land subsidence causes various damages to roads, bridges,
buildings, underground infrastructures, and may alter groundwater flows and rivers. Various methods and
techniques have been proposed for land subsidence prediction that commonly used categorised as:
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empirical methods, semi-theoretical approach, and theoretical approach. Land subsidence predictions all
use engineering geological conditions as principles because the compaction and expansion of
compressible sediments induce subsurface deformations and subsidence of the ground surface. However,
the engineering geological conditions are commonly represented in traditional way as drilling records,
cross sections, and 2D maps. Several engineering geological characteristics are still not so well estimated
in these traditional representations, especially for detailed spatio-temporal land subsidence predictions.
Overcome this, a 3D engineering geological model is constructed based on 2D maps and more than 1500
engineering geological drilling records with physico-mechanical properties of 11000 samples and 17000
in-situ tests from constructive projects in Hanoi city during the last 20 years. The exhaustive engineering
geological conditions are reproduced with total 21 high-resolution engineering geological layers, the
bottom one is the Neogene sediment bedrock. They are integrated to groundwater information to provide
input data for detailed spatio-temporal land subsidence prediction using a self-developed tool of 3D
SubPro 2015. With calculated capacity of big data, it was applied to all soil columns entire Hanoi city, at
every time-step of fluctuating water table within 34 year from 12/1995. The spatio-temporal land
subsidence prediction was validated based on monitoring data at stations for reliable results. This
approach could be determined as a novel approach for a detailed assessment and prediction of spatio-
temporal land subsidence in the study area. The tool of 3D SubPro 2015 could also be applied to other
study areas.
Keywords: Geological Engineering Model, Spatio-Temporal Land Subsidence; Hanoi; 3D SubPro 2015
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Tiém nang khai thac dja nhiét tang ndng ving Tay Bac cho sudi 4m va
lam mat
Nhit Vigt Hal*, Nguy&n My Linh?

! Truong Dai hoc Mg - Dia chdt
2 Vien Khoa hoc Dja chat va Khoang san

TOM TAT

Dia nhiét ting ndng 1a ngudn nang lwong sach, duoc tich tu dudi dang nhiét luong o cac 16p dat d4 nam
ngay dudi mat dat. Viéc khai thac ngudn nang luong sach va vo tan nay c6 ¥ nghia rat 16n vé kinh té, xa
hoi, va méi truong. Dia nhiét ting nong khai thac cho nhu cau suoi 4m va 1am mét th uong di kem véi céc
cong ngh¢ hd tro ma phé bién nhit 1a cdng nghé bom dia nhiét (GSHP). Muyc dich cua bai bao nay la lam
ré tlem nang khai thc dia nhiét tang nong vung Tay Biéc cho sudi 4m va l1am mat, thong qua cac tiéu chi:
nhu cau suéi 4m va lam mat theo dac diém kinh té va diéu kién khi hau, kha nang thi cong lap dat va tinh
hiéu qua cua bd phan trao ddi nhiét dét trong hé théng GSHP. Cac tiéu chi nay dugc phén tich dua trén:
diéu kién khi hau va nhu ciu suéi 4m/lam mat; dic diém thanh phan, bé day va dac tinh nhiét 16p dat phy;
va diéu kién dia chit thuy van ving nghién ctru. Két qua cho thay 1/3 dién tich 1a “khong c6 tiém ning”,
2/3 dién tich con lai 1a “c6 tiém nang” dén “tiém ning cao” cho khai thac dia nhiét tang néng. Mot nira
dién tich tinh Lai Chau thudc dién “khong c6 tiém nang” nhung tinh Hoa Binh lai c6 phan 16n dién tich 1a
“c6 tiém nang” dén “tiém ning cao”. Cac khu vuc “co tiém nang” dén “tiém ning cao” chu yéu tap trung
vao c4c khu vuc c6 mat do dan cu twong ddi cao.

Tir khoa: Dia nhiét ting ndng; tiém niang khai thac, GSHP, suéi 4m va lam mat

1. Pit véan dé

Dia nhiét tang ndng la ngudn ning lwong sach, duoc tich tu dudi dang nhiét lugng & cac 16p dat da
nam ngay dudi mit dat. Khoang 46% nang lugng mat troi hap thu xudng vo trai dat tao nén dia nhiét
lwong ting ndng. Do tinh dan nhiét thip cua céc loai dat d4, dia nhiét lugng ton tai va chuyén héa theo
thoi gian, phu thudc vao d6 sau. Do ché truyén nhiét cua dit d4 1a mot co s& quan trong dé tao thanh vong
tuan hoan nhiét giira nhiét do khong khi va nhiét do dat da bén dudi. Su thay ddi nhiét cin lam mat trong
mua hé va nhiét cin sudi 4m trong mua dong duoc thyc hién théng qua hé thdng diéu hoa khong khi, sudi
4m cua cac cong trinh, toa nha, phuc vy doi séng dan sinh. Cac vong tuan hoan nhiét cé chi phi hop Iy do
cac quang duong tir ngudn nhiét khong khi dén pham vi khai thac dia nhiét ting nong khong dai. Tuy
nhién, dé vuot qua su chénh léch nhiét do thap giira khong khi va dia nhi¢t tang néng mot cach hiéu qua,
cac cong nghé ho trg thuong dugc tich hop di kém. Co nhiéu céng nghé hd tro nhu bom dija nhiét, thu tich
nhiét, hut dia nhiét, v.v. da duoc phat trién, trong d6 cong nghé bom dia nhiét hay bom nhiét dat 1a pho
bién hon ca. Trong hai thap ky qua, dia nhiét tang nong da duoc nghién ctru dé khai théc cho muc dich
sudi 4m va lam mat tai rat nhiéu noi trén thé gioi, tap trung chu yéu tai cac nude phuong Tay va Nhat
Ban.

Hé thdng khai thac dia nhiét ting néng bang cong nghé bom dia nhiét phuc vu sudi 4m va lam mat
dugc goi 1a GSHP. He thong GSHP cau tao gom ba phan chinh: (1) Bom dia nhiét, (2) Bo phan trao doi
nhiét tiép xuc dat, va (3) Hé thong phan phdi nhiét bén trong cho suwéi 4m/lam mat (Hinh 1). Thay vi sur
dung dién dé tap trung va thay doi nhiét 9, GSHP s& thu thém nhiét lugng tur dat hodc nude dudi dat vao
céc 6ng dan nhiét cua hé théng sudi 4m va diéu hoa thong thuong. Cong nghé nay cho phép luong tiéu
thu dién ning giam toi 30-70% & ché do sudi 4m va 20-50% & ché do 1am mét (Anh and Hién 2013). Bo
phan trao d6i nhiét tiép xuac dat 1a noi dién ra qué trinh trao d6i nhiét gitra GSHP va dat d4, cau tao phd
bién 1a cac dng chdn trong hao ngang hoic 16 khoan thang dung, hoic ngdm ngap chim trong céac ho, ao
.. Theo phuorng thirc tuan hoan trao doi nhiét, hé thong tiép xic dat duoc phan thanh 2 loai “vong lap
kin” va “vong lap mo”. He thong tiép xtic dat “vong lap kin” st dung hdn hop. chat truyén nhiét
(nuoc/chat long chdng dong) luu thong tuan hoan tir mdy bom dia nhiét qua h¢ thong ong xung quanh va
quay vé méay bom dia nhi¢t. H¢ thdng giao tiép “vong 1ap mo” sir dung nudc tir gieng hodc tang chta
nu6c, chuyén nhiét dén hodc tir nuée, va sau d6 mang nguoc tré lai dat hodc ting chira nuée. Theo

* Tac gia lién h¢
Email: nhuvietha@humg.edu.vn
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phuong thic lip dit bo phan tiép xtc dat, hé théng GSHP dugc phan thanh GSHP thang dung va GSHP
nam ngang. GSHP thang dung thich hop cho céc khu vuc tap trung dan cu 16n noi ma da gdc nam gan
mit dat hodc nhitng khu vuc c6 dién tich ldp dat eo hep. GSHP nam ngang thuong phi hop hon véi cac
khu dan cu va tdoa nha thuong mai nho hoac c6 dién tich lap dat 1on, dat & do sau vai mét tir bé mat dé
dang khai dao. Cac hé thong GSHP “vong lap kin” phit hop cho cho cac diéu kién dia chat nhung tiém
nang khai thac s& khac nhau phu thudc vao cac van dé nhu tinh chat nhiét, khoan thi cong. Céc hé thong
GSHP “vong 1ap md™ (bom nudc ngam) s& phi hop véi cac diéu kién dia chat co ton tai cac tang chia
nudc ngam. Cac diéu Kién dia chat thuy van trong thuc té s& diéu chinh thiét ké cua bat ky hé thong “vong
Iip mé” nao, phu thudc: loai ting nuéc ngam, hinh thai, muc nude ngam, thanh phan ciu tao, tinh chat
thuy luc, ranh gidi.
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Hinh 1. Cdu tgo dién hinh hé thong GSHP (a), bom dja nhiét (b), bg phdn trao d@si nhiét tiép xiic dat
thang dirng () va nam ngang (d)

2. Pjt van dé

Tiém ning khai thac dia nhiét ting néng viing Tay Bic cho sudi 4m va lam mat sir dung GSHP duoc
danh gia trén co s& phan tich cac yéu té: (i) diéu kién khi hau va nhu ciu sudi 4m/lam mat; (ii) dac diém
thanh phan, bé day va dic tinh nhiét I6p dat pha va (iii) diéu kién dia chit thay van ving nghién ctu.
Diéu kién khi hau déng vai tro anh huong rat lon téi cac hé théng GSHP do nhiéu yéu té nhung chi yéu
14 nhiét d6 moi truong xung quanh dugc phan xa bai nhiét do trung binh trong khong khi. Sanner (2011)
da dua ra bang tham khao loai khi hau kha thi trong viéc sir dung mot sé hé thong GSHP. Dic diém thanh
phan, bé day va dac tinh nhiét 16p dat phii lién quan dén hiéu qua trao d6i nhiét va tinh téi wu khai thac
lién quan loai va phuong phéap lap dat GSHP. Thuc té, hiéu qua cia cac hé théng GSHP lién quan mat
thiét dén d6 dan nhiét cua dat da. Do dan nhiét cua dat da bién dbi theo chiéu sau; phu thudc vao ciu tric
dia chat, cac yéu té vé do 4m, dung trong khd, thanh phan khoang chét va nhiét do cua dat (Salomone and
Marlowe 1989) do qua trinh truyén nhiét trong dat dé 1a su két hop ddng thoi cua dan truyén, déi luu, bic
Xa va van chuyén khong gian. Khi dit da chua bdo hoa, d6 4m dit d4 ting din dén phat sinh ra mang
nuc mong gitra cac hat. Pay 1a "cau ndi" lam gia ting dién tich tiép xic hiéu qua giita cac hat, luu lugng
nhiét va tinh dan nhiét. Dat da c6 dung trong kho cao, nhiéu hat dat da dwoc nén vao mot don vi khdi
lugng thi s6 luong cac diém tiép xUc gitra cAc hat ting 1én, lam gia ting cac dong chay nhiét va tinh dan
nhiét cua dat d4. Tinh din nhiét cua dat da ciing phu thudc vao thanh phan khoang vat, vi du cac loai cat
¢6 ham lugng thach anh cao no6i chung c6 do dan nhiét Ién hon so véi cat co chua felspat plagioclaz cao
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va pyroxene. Tiéu chuan Duc (VDI4640 2010) 1a mot tai lidu co gia tri tin cay dugc st dung rong réi
trong danh gi4, lya cho d6 dan nhiét cho céc loai dat da co thé tham khao. Phuong phap chuyén gia danh
gia tiém ning khai thac dia nhiét ting néng ving Tay Bac cho sudi 4m va 1am mat sir dung GSHP théng
qua gié tri chi s6 tiém nang (PI) (cong thirc (1)).

Pl =E,E, +T, T, + GG, + K, Ko 1)

Gié tri nay duoc tinh toan dua trén muc do quan trong cuia cac thong sé anh huong téi kha ning khai thac,
bao gom: (i) E - nhu ciu sudi 4m va lam mat theo dic diém kinh té - x& hoi (dinh luong hda theo mat do
dan sb); (ii) T - nhu cau suoi 4m va lam mat theo diéu kién khi hau; (iii) G - kha nang thi cong lip dat he
thdng trao d6i nhiét dét theo diéu kién dia chat (bé day vo phong hoa) va (iv) K - tinh hiéu qua cua b
phan trao doi nhiét dat (danh gia theo do dan nhiét cia dat da). Mdi thong s6 dugc phéan chia thanh cac
khoang gia tri ddc trung va lugng hda béi hai yéu t dic trung 1a: trong s6 (W) va diém sé (P). Trong sb
la mot hang s6 dugc gan cho ting yéu té tly theo tam quan trong tuong dbi cua yéu té do, c6 thang diém
tang dan tir It quan trong) dén Quan trong nhat. Diém s6 dai dién cho tiém ning khai thac dia nhiét, ciing
1a mot hing sé duoc gén cho timng yéu té theo thang diém tir tiém tiém nang 4p dung thap nhit dén cao
nhat) (bang 1).

Bang 1. Bang dinh lwong c&c thong sé xdc dinh gid tri chi sé tiém nang

STT Thdng so6 Ky hiéu | Trongso (W) | biém so (P)

1 Nhu cau sudi &m va lam mat theo dac diém kinh té E 1 16
- Xa hoi (dinh lugng hda theo mat do dan so)

Nhu cau sudi 4m va 1am mat theo diéu kién khi

2 n T 3 1-8
hau

3 Kha nang thi cong lap dat he ‘théng trao d6i nhiét G 2 15
dat theo diéu kién dia chat (bé day vo phong hoa)

4 | Tinh hiéu qua cua bo phan trao ddi nhiét dat (danh K 5 15

gi4 theo do dan nhiét cua dat da)

3. Pat van dé

Tiém nang khai thac dia nhiét tang ndng ving Tay Bic cho sudi 4m va lam mat duoc nghién ciu dua
trén co so dit liéu tir: (1) thu thap, tong hop, phan tich va xu ly dit liéu; (2) khao sat thuc dia bo sung; (3)
phan tich mau dat trong phong thi nghiém va (4) phuong phap chuyén gia. Cac tai liéu thu thap, tong hop
lién quan dén dia chét, dia chét thuy van, dia h6a, vo phong hoa, dia nhiét, khi tuong thity vén, ... ving
nghién ctru. Cong tac khao sét thyc dia bd sung nham muc dich kiém ching va khing dinh tinh xac thuc
cuia CcAc tai liéu duoc thu thap va nghién ciru chi tiét vé nhiét do, d6 dan nhiét cua dat. Tién hanh tai 11 vi
tri ngoai thuc dia gém céc dang cong tac: (1) thi nghiém xuyén dong, (2) xac dinh nhiét do dat theo chiéu
sau va (3) ldy mau dit nguyén dang phuc vy thi nghiém trong phong.

Thi nghiém xuyén dong duoc tién hanh voi muc dich tao 15 thi nghiém xac dinh nhiét do dat va xac
dinh cudng do khang xuyén don vi (chi tiéu lién quan t6i do bén viing cua dat), chiéu su xuyén tir 1,5-
2,0 m. Thiét bi sir dung la bo dung cu thi nghiém xuyén dong 16-T0013 (Controls Inc., Italia), kha ning
xuyén sau 12 m. Nhiét do dat dugc xac dinh tai cac d6 sdu 1 m va 2 m trong mdi hd xuyén dong, tong
cong 20 lan do. Thiét b sir dung la Nhiét ké AMT-108 (May do nhiét d6 k¥ thuat s6 - cam bién dién tir)
v6i kha nang phan tich nhanh va d6 chinh x4c cao. Cac mau nguyén dang duoc lay tai cac diém khao sat,
tai cac hd dao trong 16p phong héa hoan toan, khéi lugng 3 mau dit nguyén dang va 18 mau dit khong
nguyén dang. Cac mau nguyén dang duoc ldy tai do sdu cach mat dat 2 m, mau khong nguyén dang chu
yéu lay tai cac diém 16 tai vi tri nghién ctru dé xac dinh do dan nhiét cua dat. Cac mau dwoc bao géi, bao
quan va van chuyén tuan thu theo tiéu chuan Viét Nam hién hanh. Céng tac phan tich d6 dan nhiét cac
mau dét duoc tién hanh tai Phong Thi nghiém Nhiét dong va Truyén nhiét (Khoa co khi , Dai hoc Béch
Khoa TP. H6 Chi Minh) cho 03 mau dat nguyén dang. Xac dinh d6 4m cua miu dat cho 18 mau dét
khong nguyén dang tai Phong thi nghiém LAS-XD 1445 (Vién Khoa hoc Dia chat va Khoang san).

Viing Tay Bac dwoc phan b boi céc thanh tao tram tich, bién cht va ngudn goc ni lwa phét trien
rong rdi, thanh phan da dang. Mtrc do phong hoa tir trén xudng dudi gom (1) 16p suon tan tich (edQ) day
1,0-5,0 m, thanh phan 1a sét, sét pha, Ian dam san va manh vun, tang da gdc (nam tai chd hoac van chuyen
tr trén xudng) chira mun thuc vat, ré cay; (2) d6i phong hoa hoan toan day 1,0-10,0 m, thanh phan cha
yéu la sét pha, cat pha, cat, dam san chua tang lan phong hod sot cua da gdc, trang thai cua l6p thay doi tir
déo mém dén ctng va phu thudc truc tiép vao nudc mat; va (3) d6i phong héa manh véi thanh phan cha
yéu la dam, cuc, tang chira sét pha, cat pha, san, chat Iap nhét la cét, san, sét. Lop dat pha bé mat thuoc
dé6i edQ, c6 d6 4m 10-20% (vao mua khd) va 15-35% (vao mua mua), dung trong 1,82-1,92 (g/cm?). Dya
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trén huéng dan theo tiéu chuan Buc (VDI4640 2010), 6 dan nhiét cho cac thanh tao dat d4 khu vyc Tay
Béc dugc dé xuat c6 gié tri bién dbi tir 0,5 dén 5,5 W/m/K.

Ving Tay Bic thuoc dang khi hau luc dia, it chiu anh huong cia gié mua dong bac do ¢ sy ngin cach
cua day Hoang Lién Son. Tuy nhién, tir thang 3 dén thang 5 hang nam, hau hét cac dia phuong ving Tay
Béc déu it nhiéu chiu anh huong cua gi6 tay (gi6 Lao), kho va nong. Nam trong vanh dai khi hau nhiét
d6i, mot nam chia thanh 4 mua (xuan, ha, thu va dong), sé ngay nang nhiéu, tong nhiét hang nam cao
nhung khoang céch cuc nhiét do gitra moa ha va mua dong kha 16n; 6 am cao, lwong mua nhiéu va hang
nam mua thudng tap trung trong khoang thoi gian tir thang 5 dén thang 9. Day 1a nhiing diéu kién khi hau
luc dia dic trung, kha thi cho viéc lap dat hé thdng GSHP theo Sanner (2011). Biéu db dao dong nhiét do
khong khi trung binh ngay tir 2014 dén 2016 theo s6 liéu Vién Khoa hoc Khi twong Thuy van va Bién déi
khi hau cho viing Tay Béc duoc thé hién trén hinh 2.

BIEU PO DAO PONG NHIET PO TRUNG BINH THEO NGAY TU NAM 2014 PEN NAM 2016
NAM 2015 NAM 2016
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Hinh 2. Biéu do dao dgng nhiét dé trung binh viing Tay Bdc theo ngay tir 2014 dén 2016

Dua trén diéu kién nhiét ¢o nay, tong nhu cau ning luong tiéu thu (E) cho sudi 4m va lam mat dugc
tinh toan cho tirng khu vuc trong viing Tay Bic (TT). Két qua cho thay, nhu cau lam mét vao mua hé va
sudi 4m vao mua dong cho ving nghién ctru 1a twong ddi cao, thuan lgi cho 4p dung GSHP dé diéu hoa
khong khi. Nhu cau lam méat vao mua hé 1a 322,659 °C*gi¢r va nhu cau sudi 4m vao mua lanh 12 166.912
°C*gi¢y v6i tong nang luong E tiéu thy toan ving 1a 470.672 °C*gid. Cac khu vuc cé nhiét do ngay va
dém chénh nhau cang nhiéu thi nhu cau lam mat va sudi 4m cang cao, luong tiéu thy E cang lon.

Bang 2. Bang két qud tinh todn ndng hrong tiéu thy cho nhu cau swéi am va 1am mat cac khu viec viing
Tay Bdc tir 2014 dén 2016

T | Tramkhi | Tinh/ Nhigt do trung binh 1\ e41 nang hwong (°C x gid)
T tuong thanh phd thang (°C) __ _

; B Max Min |Sudi am [Lam mat | Tong cong
1 | Muong Té LaiChau | 233 | 344 13,1 8.185 7.509 15.694
2 | SinHb LaiChau | 17,1 | 256 6,4 40.513 85 40.598
3 | TamDPuong | LaiChau | 20,4 | 29,7 9,8 20.685 2.169 22.854
4 | Than Uyén Lai Chdu | 21,7 32,3 10,0 16.551 4.823 21.374
5 | Muonglay |LaiChau | 24,1 | 345 14,0 6.415 9.388 15.803
6 | Tuan Gido bién Bién | 224 | 33,1 10,8 12.931 5.961 18.892
7 | Pha Pin bién Bién | 17,9 | 26,3 8,6 33.618 168 33.786
8 | bién Bién biénBién | 23,3 | 33,2 12,3 9.130 7.050 16.180
9 | Phiéng Lanh | SonLa 234 | 334 12,7 9.839 7.793 17.632
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10 | Muong La Son La 24,9 36,3 12,9 6.856 | 14.356 21.213
11 | SonLa Son La 22,2 32,3 10,1 14.908 5.622 20.530
12 | Séng Ma Son La 24,0 35,2 12,3 8.666 | 10.440 19.106
13 | Co Noi Son La 21,9 32,8 9,8 16.905 5.286 22.191
14 | Yén Chéu Son La 24,1 36,0 11,6 9.849 | 11.980 21.829
15 | Bac Yén Son La 21,7 32,5 11,2 18.899

16 | Phu Yén Son La 24,1 35,4 12,8 10.142 | 11.861 22.003
17 | Mgc Chéau Hoa Binh | 19,7 30,0 8,5 27.697 1.830 29.526
18 | Mai Chéu Hoa Binh | 24,0 35,5 12,8 9.411 | 10.682 20.092
19 | Kim Boi Hoa Binh | 23,8 35,0 12,6 11.108 | 10.792 21.900
20 | Chi Né Hoa Binh | 24,2 35,1 13,3 10.996 | 12.703 23.699
21 | Lac Son Hoa Binh | 24,0 35,4 12,5 10.428 | 11.427 21.855
22 | Hoa Binh Hoa Binh | 24,7 35,9 13,3 8.927 | 14.988 23.915

Két qua tong hop tai liéu toan viing Tay Biéc cho thay, mat d6 dan cu chu yéu tap trung & céc thi tran,
thanh phé, noi c6 muc thu nhap twong ddi cao cho tiém ning khai thac va sir dung dia nhiét ndng biang
bom dia nhiét. Bén canh d6 1a dic diém cu tao dia chat vai 2/3 dién tich ton tai Iop vo phong hoa cb do
dan nhiét kha on dinh, bé day 2-30 m hozc > 30 m, nhiéu noi d¢ déc thap, dt ¢a phong héa manh dén
hoan toan. Py l1a diéu phd hop cho céc kha niang lap dat cac hé thong bom nhiét “vong lap kin” nam
ngang. Vung co cac tang chira nwdc khe nat trong vung phan bé dang dai tir Lai Chau qua Son La, Hoa
Binh (theo huéng Tay Bic — Bong Nam) hoic phan bé thanh nhiéu dién nho. Cac tang khe nut giau nudc
la cac da voi dang khdi, phan 16p day xen kep sét voi va da voi bi hoa hda. Cac tang khe nut giau nudc
trung binh c6 thanh phan chu yeu 1a trAm tich luc nguyén xen 13n it d4 voi, sét voi véi ngudn Cap cha yeu
1a nude mua va nudc & cac dia ting cao hon xung quanh. Cac ting khe nirt nghéo nudc phan b rong nhét
trong ving nghién ciu, chiém khoang % dién tich vang, kéo dai tir Tay Bic xuéng Dong Nam thuc
pham vi tinh Lai Chau, Dién Bién, Son La va Hoa Binh. Cac tang chtra nudc nay da phan c6 myc nudc
Xuét 16 sau, c6 noi 1én dén 100 m. Ngoai ra, ving ciing ton tai mot ting chira nude 16 hong véi mie do
giau nudc trung binh trong cac tram tich bo roi, xen kep cac thanh tao hat min nghéo hoac khong chira
nuéc. Hé s6 dan nudc (Km) tir 100 — 400 m?/ng, tyluuluongq=01-06 I/sm, nuge nhat (M < 1,0 g/l).
bay la tang cung cap nudc quan trong cho mot sé khu vuc nhur Hoa Binh nén ¢6 thé bi anh huong d6i véi
cac hé théng bom nhiét “vong lap kin”. Do o, Véi cac tang chira nudc sau, Iuu lugng khdng 16n nén dé
&p dung bom dia nhiét “vong lap kin” (hodc “vong 1ap ho™) thang dung thi chi phi khoan dat dng cao, kho
lip dat. Thich hop nhit theo diéu kién dia chat viing nghién ctru 12 sir dung céc hé théng bom dia nhiét
“yong lap kin” nim ngang, du kién dat sdu 1-2 m; nam trong 16p v6 phong héa hoan toan, chiéu day Ién,
dé thi cong.

Céc ban dd thong s6 phuc vu tinh todn gi4 tri chi sé tiém ning khai thac dia nhiét ting nong cho sudi
4m va lam mat duoc thiét 1ap cho toan ving Tay Béc. Dya theo mat d6 dan sé, thong sé E dugc phan
thanh cac ving: < 50 ngudi/km?, 50-200 ngudi/km?, 200-500 ngudi/km?, 500-2.000 ngudi/km?, > 2000
nguoi/km2. Tuong (g 12 mirc 6 anh hudng c6 diém s6 tir 1 dén 6. Thong s6 T dugc luong hoa tir 2014
dén 2016, thong qua tong nhu cau niang lugng tiéu thyu cho swdi 4m va lam mat trong mot nam, dugc phan
thanh cac vang: < 10.000 °C.gi&, 50-200 °C.gio, 200-500 °C.gid, 500-2.000 °C.gio, 2.000-50.000 °C.gio,
va > 50.000 °C.gio. Tuong (g Vi thang diém tir 1-8. Twong tu, dua vao bé day vo phong hoa, thong sé
G duoc phan thanh céc ving: < 2 m, 2-10 m, 10-40 m, > 40m va tram tich Dé tir. Twong Gng 1a muc do
anh hudng c6 diém s6 tir 1 dén 5. Khu vuc c6 bé day 16p vo phong hda < 2 m chiém dién tich rat nho, Ion
nhat 1a khu vyc c6 bé day 2-10 m (chiém 70% so véi dién tich toan viing. Mot sb tinh ¢6 16p vo phong
hoa tuong d6i day trén mot dién tich rong nhu tinh Hoa Binh, phia Béc cia Yén Bai hay trung tam tinh
Lao Cai. Théng sé K dugc lwong héa tir 2014 dén 2016, théng qua do dan nhiét cua dat d4, dwoc phan
thanh céac ving: < 0,5 W.m%.°C?, 0,5-1,5 W.m1.°C?, 1,5-25 W.m1.°C?, va> 2,5 W.m.°C: Tuong tring
v6i thang diém tir 1-5.

4. Két qua nghién ciru

Két qua tinh toan chi sé PI bé‘mg phan mém ArcGIS thé hién qua ban dd phan viing tiém ning khai thac
dia nhiét tang nong cho sudi 4m va lam méat. Tiém ning khai thac dia nhiét dugc phan chia tu dong, bang
cong cu “Natrual break”, thanh 3 muc: (i) tiém nang cao, (ii) co tiém nang, va (iii) khong c6 tiém nang.
Ving tiém ning khai thac dia nhiét ting néng chu yéu tap trung vao céc thi tran, huyén, tinh, thanh pho
noi c6 mat do dan cu tuong dbi cao. Toan bo ving nghién ctru o khOang 1/3 dién tich 1a “khong c6 tiém
nang” dia nhiét, 2/3 dién tich con lai l1a dién tich “co tiém nang’ > dén “c6 tiém ning cao”. Pac biét nhu
dién tich cua tinh Lai Chau c6 dén 50% dién tich 1a “khong c6 tiém ning” dia nhiét. Hoa Binh I tinh ma
da phan 1a dién tich “co tiém nang” dén “tiém ning cao”.
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Hinh 3. Ban do6 phan vung tiem nang khai thdac dia nhiét tang néng cho sudi am va lam mat ving Tay Bac

5. Két lun va kién nghi

Dinh gi4 tiém ning khai thac dia nhiét ting nong viing Tay Bic cho sudi 4m va lam mat sir dung cong
nghé GSHP cho thiy ving “c6 tiém nang” khai thac dia nhiét néng chu yéu tap trung vao cac thi tran,
huyén, tinh, thanh pho noi c¢6 mat d6 dan cu twong ddi cao. Ving “khéng c6 tiém ning” chiém 1/3 dién
tich, cac ving “cé tiém nang” dén c6 “tiém niang cao” chiém 2/3 dién tich con lai. Tinh Lai Chau co dén
50% dién tich 1a “khong co tiém niang”. Nguoc lai tinh Hoa Binh c6 da phan 1a dién tich “c6 tiém ning”
dén “tiém niang cao” trong khai thac dia nhiét ting néng cho sugi 4m va lam mat.

Phan I6n nhiing tiéu chi va thong sé danh gia tiém niang méi dwoc nghién ctu ¢ ty Ié ving, hé s6 dan
nhiét cta dat d4 méi dugc phan tich & me don gian, chi yéu van dung theo cAc tiéu chuan nuéc ngoai va
tai liéu thu thap. Do do, tlem nang khai thac dia nhiét ting néng ving Tay Bic cho sudi 4m va lam mat
can dugc nghién ciru chi tiét & cac ty 1¢ 1on hon, dap tmg dwoc nhu cau sir dung ngudn ning luong dia
nhiét sach, vo tan, cho phét trién kinh té, xa hoi, va méi trudng bén viing.

Loi cam on
Nghién ctu ndy dugc tai trg boi Vién khoa hoc Dia chit va Khoang san trong dé tai khoa hoc va cong

ngh¢ “Nghién ctru co s¢ khoa hoc va thuc tién khai thac, sir dung dia nhiét tang nong bang cong ngh¢
bom nhiét dat (GSHP) phuc vu suai am va lam méat & vung nli Tay Bac, Viét Nam”.
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ABSTRACT

Exploitated Potential of Shallow Geothermal Energy for Heating and
Cooling at the Northern West (Vietnam) Zone

Nhu Viet Ha', Nguyen My Linh?
! Hanoi University of Mining and Geology
2 Vietnam Institue of Geosciences and Mineral Resourses

The shallow geothermal energy is a source of clean energy, accumulated as heat energy in the subsoils
at a depth of 1-150 m. The exploitation of this clean and endless energic source has a great significance
economic, social and environment. The exploitation of the shallow geothermal energy for heating and
cooling is often accompanied by supportive technologies that the most common is Ground-Source Heat
Pump (GSHP). The purpose of this paper is to survey the exploitered potential of shallow geothermal
energy for heating and cooling at the Northern West (Vietnam) zone, through criteria as: demands of
heating and cooling according to economic characteristics and climate conditions, the ability to install the
and the efficiency of the geo-exchange items in the GSHP systems. These criteria are analyzed based on
conditions of climate and demands of heating/cooling; characteristics of materials, thickness and
geothermal of subsoils; and geological and hydrological conditions of the study area. The results show
that, 1/3 area as "none exploited potential”, 2/3 of the remaining area from "exploited potential” to "high
exploited potential” for shallow geothermal energy exploition. Half of Lai Chau's area is "none exploited
potential” but Hoa Binh province has a the most areas from "exploited potential” to "high exploited
potential”. The zones from "exploited potential” to "high exploited potential” mainly focus on areas with
relatively high population density.

Keywords: Shallow Geothermal Energy; Exploitated Potential, GSHP, Heating and Cooling
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JARIHSCENGES /A TAI NGUYEN VO PHAT TRIEN BEN VNG (ERSD 2018)
SUSTAINABLE DEVELOPMENT

banh gia lya chon mé hinh, giai phap cdng nghé khai thac
su dung bén vitng nguon nudc Karst vung nai cao, khan hiém nuéc
khu vuc Bac B0
Nguyén Vin Lam'*, B Ngoc Anh?, Nguyén Vin Trai2, Duong Thi Thanh Thay?,
Nguyén Thi Thanh Thuy?, Bao Buc Bang!
1Trieong Pai hoc M6 - Pja chadt
2Vién Khoa hoc Thay lei Viét Nam

TOM TAT

Céac md hinh, giai phap cong nghé khai thac sur dung ngu0n nuGe ndi chung, nudc karst noi rleng bén
virng phu thudc vao rat nhiéu yéu td, trong d6 chu yéu la cac yéu té ty nhién (ngu0n nuéce, sy bién doi khi
hau...) va cac yéu tb nhan tao (cong nghé ap dung, y thic bao vé ngudn nudc, ché do duy tu, bao dudng
...). Viéc lya chon dugc cac md hinh, giai phap céng nghé khai thac nudc mai, phu hop va bén viing lau
dai la mot bai toan kho khan hién nay, nhét la dbi véi ving niii cao khan hiém nuoc. Bé héa gii mot
phan khé khan cua bai toan nay, tap thé tac gia da nghién ctru va dua ra 5 nhom ti€u chi: ti€u chi vé
nguon nudc; tiéu chi vé diéu kién khai thac; tiéu chi vé ky thuat cong nghé¢; tiéu chi vé kinh té va tiéu chi
V€ vén hoa xa hdi, dénh gia theo cach tinh diém dé lya chon, &p dung mo hinh, giai phap cong nghé khai
thac nudc bén viing cu thé cho timg x& khan hiém nudc vang ndi cao khu vuc Bac bo. Vi du tai Lang
Son, két qua da xac dinh duoc md hinh bén viing nhat 1a khai thac nuéc tir cac giéng khoan, tiép dén 1a
mach nudc, giéng dao, sau d6 méi dén hang dong karst.

Tir khoa: Tiéu chi, mé hinh, giai phap cong nghé; ngudn nudc.

1. Pit van dé

Vung ndi cao karst khan hiém nudc khu vuc phia Bic 1a khu vuc phan bé cac thanh tao Carbonat c6
tinh hoa tan cao, nén c6 kha niang hinh thanh cac cac hé thong khe nit, hang hic karst tao diéu kién tham
nud6ce tdt. Tuy nhién, do c6 dia hinh cao, phan cit manh, sau va déc 1am cho kha nang tang trir nuéc kém
do bi thoét rat nhanh theo hé théng khe niit, hang héc karst thoat ra mang luéi xam thuc dia phuong tao
nén sy khan hiém nudc rat nghiém trong, gay kho khin cho doi sbng cua nhan dan. Trong nhitng nim
qua, Pang va Nha nudc di quan tim va dau tu thich dang dé giai quyét van d& cip nudéc sinh hoat cho
ngudi dan viing ndi cao théng qua nhidu Chuong trinh, Dy &n khac nhau, do nhiéu B, Nganh khac nhau
va cac to chirc Quéc té thyc hién. Nhiéu giai phap khai thac st dung cac ngudn nude dugc trién khai ap
dung, nhu xay bé, lu chita nudc mua; xay dung cac hd treo chira nude, dap ngan nudc; xay dung cac cong
trinh liy nuéc tu chay; khao sat khoan thim do tim kiém, khai thac nuéc tir cAc giéng dao, giéng
khoan...Dén ‘nay, cdc cong trinh d6 da va dang mang lai hiéu qua nhét dinh, giai quyét nhirng kho khan
trong cudc sdng thudng ngay ciia ngudi dan, gop phan cai thién nang cao chat lugng cudc song cho ddng
bao dan toc & vang ndi cao. Tuy nhién, do nhitng tac dong cua qua trinh phat trién kinh té x4 hoi va tac
dong cua bién dbi khi hau, tinh trang ‘thiéu nuoc van xay ra thuong xuyén, nhat 1a vao moa khd han.
Nhiéu hé treo, bé chira nuéc, cong trinh cip nudce da xudng cip hoic bi can kiét khong dap (ng nhu cau
cép nudc sinh hoat cho nguoi dan va phuc vu phat trién kinh té xa hoi.

Nhu vay, vén dé ¢ day l1a giai phap, md hinh khai thac, sir dung ngudn nude nhu thé ndo 1a hop 1y, hiéu
qua va bén virng dép ung nhu cau cp nudc cho nguoi dan vung karst nui cao khan hiém nuéc & khu vuc
phia Bic l4nh th Viét Nam. Chinh vi vay, dé co co s¢ dé xuat cac dinh huéng xay dung cac md hinh,
giai phap khai thac sir dung bén viing \nguon nu6ce can ¢6 bo tiéu chi cy thé. Xuat phat tir Iy do dé, trong
bai bao nay cac tac gia nghién ciru dé xuat cAc tiéu chi lya chon md hinh, giai phép khai thac sir dung
nudce dudi dat vang karst ndi cao khan hiém nuéc dam bao bén viing.

2.Co'sé' ly thuyét va phuong phap nghién ciu

Hiéu qua bén viing cua cong trinh khai thac, sir dung ngu0n nuée la phan giao thoa cua bén ving vé
mit van hoa - x& hoi, bén viing vé mat ky thuat va bén viing vé mat kinh té tai chinh. Bén viing vé mat
van hoa - x& hoi dam bao sy xay dung va van hanh cong trinh khéng gay ra nhirng van dé tiéu cuc, nhu:

*Tac gid lién h¢
Email: lamdctv@gmail.com
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mau thuin nodi bo; bit binh ding trong viéc tiép can dich vu cung cép nudc cua cong trinh... hay tao ra
nhitng tac dong tich cuc nhu nang cao trinh do dan tri, nang cao hiéu biét vé stc khoe, vé sinh moi
truong. ..

Déi vai cong trinh khai thac sir dung ngudn nuéc bén virng vé mat kinh té - tai chinh dat duoc khi suat
dau tu cua cong trinh ré, gia thanh cho mot mét khéi nude thap va cac khoan chi phi quan ly, van hanh
sira chira va nang cap d¢am bao thu bu chi.

Bén viing vé cong nghé k¥ thuat dat dugc khi cong dong nhan dan khu vuc hoic don vi quan ly cong
trinh khai thac, sir dung nguon nudc lam chu duoc ky thuat van hanh cong trinh, céc su ¢b ki thuat cia cong
trinh dwoc khic phyc kip thoi. Bén vitng vé tai chinh, x& hoi va k¥ thuat c6 tac dong qua lai véi nhau [1].

VAN HOA
XA HOI

Hinh 1. Méi quan hé giiza cdc yéu to dam bdo tinh bén viing cia cac md hinh, gidi phdp khai thdc si
dung tai nguyén nudc

Viéc danh gia xac dinh cac md hinh, giai phap khai théc sir dung nuée dudi dit & ving karst nii cao
khan hiém nuéc cé thé co tinh chit dinh tinh va dinh lugng. Panh gia dinh tinh dwoc dua trén cac yéu tb
tu nhién, danh gia dinh luong dua trén ca cac yéu té ty nhién Ian nhan tao. Khi danh gia thudng duoc tién
hanh trén co s¢ 5 chi tiéu: 1) - Ngudn nuéc; 2) - Biéu kién khai thac; 3) - Vin hoa -X& hoi ; 4) - Kinh té
va 5) - Ky thuat - cdng nghé.

Viéc danh gia, lya chon mé hinh, giai phap khai thac sir dung nudc cé thé dugc tién hanh theo cach
tinh diém ddi véi tirng chi tiéu. Tir két qua tinh diém nay ap dung cho tirng ving cu thé sé xac dinh va lya
chon dugc md hinh, giai phép cong nghé khai thac sir dung nuéc bén viing. Cu thé I1a:

Trén co s& tong hop cac tai lieu vé danh gia tinh bén viing cia cac cong trinh khai thac sir dung nudc
trén Thé giéi va Viét Nam, can ctr vao hién trang, hiéu qua hoat dong cua cac mé hinh, giai phép khai
thac nudc karst vung ndi cao khan hiém nuéc va cac nguyén nhan anh huong téi sy bén viing cac mo
hinh, chung t6i dé xuat cach dénh gia mirc d6 bén viing cua md hinh, giai phap céng nghé khai thac nudc
nhu sau:

BV = Vnn *Wnn + Vdkkt*Wdkkt + Vxh * Wxh + Vkt * Wkt + Vcn*Wen

Trong dé: BV- Tdng s6 diém cia md hinh, giai phap; Vnn - gia tri bén virng cua chi tiéu ngudn nudc
Vdkkt - gia tri bén viing cua chi tiéu diéu kién khai thac; Vxh - gié tri bén virng cia chi tiéu van hoa
- x& hoi; VKt - gia tri bén vitng cua chi tiéu kinh té - tai chinh; Vcn - gia tri bén vitng cua chi tiéu ky thuat
- cdng ngh¢; Wnn, Wdkkt, Wxh, Wkt va Wen 1a trong s6 cuia cac chi tiéu tuorng ung o trén.

Trén co so két qua diéu tra khao sat thuc té, phan tich danh gia hiéu qua va nguyén nhan lam cho céc
mé hinh cip nu6c ¢ khu vuc mién nui phia BAc tir trudc téi nay kém bén viing, hiéu qua khéng cao, phan
I6n 13 do ngudn nude khong dam bao; cong nghé ap dung chua phu hop, cong tac van hanh, quan ly con
nhiéu bat cap. Vi vay, céc tac gia dé xuét: trong sd cac tiéu chi trén thi nguon nudc dong vai trd quan
trong sb 1, tiép dén 1a diéu kién khai thac van hanh, ky thuat cong nghé va cudi cung 1a vin hoa xa hoi. Vi
vay, viéc xac dinh trong sb cua cac tiéu chi dugc tap thé tac gia dé xut nhu sau: Wnn = 5; Wdkkt= 3;
Wen = 3, Wkt =1 va Wxh= 1.

2.1. Tiéu chi nguén nuéc

Pay 1a mét trong nhiing tiéu chi quan trong bac nhat, quyét dinh t6i sw bén viing ciia mo hinh, giai
phap khai thac s dung nuéc. Neu nhu thi cling chang c6 gidi phap, md hinh nao ap dung dé khai thac ca.
Nguon nudce nhiéu hay it sé quyeét dinh dén viéc lua chon giai phap mé hinh nao. Vi du nhu, néu nguon
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nudc phong phi, diéu kién khai thac thuan lgi, thi c6 thé c6 nhiéu giai phap, mé hinh khai thac dugc lya
chon dam bao tinh bén vitng va 6n dinh. Con truong hop ngudn nudc it, hoic khong déu, thi viéc lua
chon va thuc thi xay dung mé hinh khai thac bén viing rt kho khin...Dé dam bao md hinh, giai phap
cong nghé khai thac str dung nudc karst ving nui cao khan hiém mot cach bén viing, chung t6i danh gia
tiéu chi nguon nude theo hai dai lugng la mirc d6 phong phu cua ngudn nudc thong qua kha nang dap ang
cua nguon nuée so V6i nhu cau va mirc d6 d6 6n dinh bén viing cua nguén nudc thdng qua mirc do bao vé
va phét trién ngudn nudc. Cu thé nhu sau:

Vnn = Vinn*Voy

Trong d6: Vnn - gla tri tiéu chi Ve ngudn nugc cia md hinh, giai phép cong ngh¢ khai thac su dung
nuéc; Vinn - gia tri bién danh gia vé kha niang dap ung cia ngu0n nuéce so véi nhu cau; Vbv- gia tri bién
muc d6 bao vé phat trién ngudn nude va bao vé cong trinh, thiét bi khai thac nude. Cach danh gia, tinh
diém cy thé nhu sau (xem bang 1):

Bdng 1. Thang diém phan chia tiéu chi bén viing vé nguon nuéc

Panh gia vé kha ning dap &ng ngudn nwéc so véi nhu cau
Kha nang
dip ing , \
nguon nwéc bap ung tot Pap (tng mot phan Khong dap tng
S0 véi nhu
cau
Piém 3 2 1
Panh gia vé mirc dd bao vé va phat trién nguén nwéc
Mirc qu bao Tét Tr‘ung Kem Tét Tr‘ung Kem Tét Tr‘ung Kem
vé binh binh binh
Diém 3 2 1 3 2 1 3 2 1
TONG PIEM 9 6 3 6 4 2 3 2 1

Vi tiéu chi nay, mo h‘mh,‘giéi phap cdng ngh¢ nao ap dung dat 6-9 diém la mé hinh, giai phap khai
thac bén virng; 3-6 diém la bén vitng co diéu kién, 1-3 diém la kém bén vitng.

2.2. Tiéu chi vé diéu kign khai thdc

Thé hién kha ning ap dung cac mé hinh, giai phap khai thac nao dwoc thuan lgi, né phu thudc vao diéu
kién dia hinh, dia mao; chiéu sau phan bé tang chira nuéc hay chiéu sdu muc nuée ngam. Néu chiéu sau
tang chtra nuée hay muc nuwdc ngam nam nong (sat mat dat) cé thé khai théc bang viéc khoi din mach
nuée, nhung néu muc nude, hang dong chira nwdc nam sau thi phai khai thac bang giéng khoan... Vi vay,
chiéu sau phan bé tang chira nuéc hay chiéu sdu muc nudc ngam s& quyét dinh diéu kién, hay md hinh,
giai phéap khai thac nuéce thuan loi hay khong thuan loi. Do do, viée xac dinh gia tri cho chi sb nay dugc
lya chon nhu sau: Khu vuc ¢6 muc nude dudi dat phan bd nong hodc xuét 16 trén mat dat (H < 10m), dat
gia tri 3 diém; Khu vuc c6 muc nude dudi dat phan b ¢ do sau (10m< H < 50m), dat 2 diém; Khu vuc co
muc nude dudi dit phan bd & do sau (H> 50m), dat 1 diém.

Ngoai diéu kién vé chiéu sau myc nudc thi @6 déc dia hinh ciing anh huéng dén viéc thi cong thuan loi
hay khé khan. Theo TCVN 4449: 1987 vé thiét ké xay dung cong trinh thi mirc d6 anh huong cua do dbc
dia hinh dén cdng trinh xay dung dugc phan ra 3 mic la thuan loi, it thuan loi va khéng thuan loi (tuong
g la <10%, 10-30%, >30%). Do viy, dé danh gia bién vé diéu kién dia hinh ching t6i dua ra 3 muc:
Khu vuc c6 d¢ déc nho hon 10% dat 3 diém; Khu vuc c6 d¢ ddc tir 10-30% dat 2 diém; Khu vuc c6 do
déc trén 30% dat 1 diém. Nhu vay, tiéu chi vé didu kién khai thac dugc danh gia nhu sau:

Vakkt = Vmn*Vgh

Trong do: Vdkkt - gia tri bén ving cua tiéu chi diéu kién khai thac; Vmn - gié tri bién chiéu sau muc
nudce; Vdh - gia tri bién d6 doc dia hinh. Chi tiét vé tiéu chi diéu kién khai thac nhu bang sau:
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Bdng 2. Thang diém phan chia tiéu chi bén viing vé diéu kién khai thac

Panh gia vé d6 déc dia hinh

Pj déc dia

: : <10 10-30 > 30
hinh (%) -

Piém 3 2 1

Panh gia vé chidu siu mwe nwoc
Chiéu siu
mwenwoe | <10 | 10-50 | >50 <10 10 - 50 >50 <10 | 10-50 | =50
(m)

Piém 3 2 1 3 2 1 3 2 1

Téng diém 9 6 3 6 4 2 3 2 1

Vi :[iéu chi nay, me hinh,‘giéi phép c@pg nghé nao ép dung dat 6-9 diém 12 mo hinh, giai phéap khai
thac bén virng; 3-6 diém la bén virng co diéu kién, 1-3 diém la kém bén vitrng.

2.3. Tiéu chi vdn héa - Xa hi

Theo két qua diéu tra, khao sat thuc té & 3 khu vuc Dong bic, Tay bic va Viét bic cho thiy cac mé hinh,
giai phap khai thac nudc hién nay bi suy thodi lién quan dén yéu té van hoa - x& hoi chii yéu théng qua 2
chi 6, d6 1a phong tuc tap quéan cua ngudi dan cac dan toc thiéu sé sinh sdng trén cac ving ndi cao va
van hoa chi tra, ddng gop kinh phi phuc vu cho cbng tac duy tu, bao dudng va van hanh cdc mé hinh, giai
phép khai thac nudce. Tir thuc té ndy, cac tac gia dé xuat cach danh gia va tinh diém cho tiéu chi nay nhu

sau:

Trong d6: Vxh - gié tri bén vitng cua tiéu chi van hoa - xa hi;

Vxh = Vpt*Vct

Vpt - gié tri bién phong tuc tap quéan khai thac sir dung nuéc;

Vet - gia tri bién nhan thirc vé& mie d6 hd tro caa Nha nuge

Céch danh gia theo thang diém nhu sau:

Bdng 3. Thang diém phan chia tinh bén viing cua tiéu chi vé van héa - xa hgi

Panh gia vé phong tuc tap quan

Phong tuc | Phu hop véi phong tuc tap Phu hop 1 phan véi phong Khéng phu hop véi phong
tap quan quén cta nguwoi dan tuc tap quan clia ngwoi dan | tuc tdp quan clia ngwoi dan
Diém 3 2 1
Panh gia nhan thirc vé mirc do ho tror cia Nha nwére
Kha niing ;\}/{ftl Khong ]\;;it Maét phi | Khéng | M4t phi | Mat phi | Khéng 1\;1?
chi tra phin mat phi todn bo 1 phdn | matphi | toanbd | 1 phan | mat phi todn bb
Diém 3 2 1 3 2 1 3 2 1
TONG
BPIEM 9 6 3 6 4 2 3 2 1

Vi tiéu chi nay, md hinh, giai phap cong ngh¢ nao ap dung dat 6-9 diém la md hinh, giai phap khai
thac bén viing; 3-6 diém 1a bén viing c6 diéu kién, 1-3 diém la kém bén viing.

2.4. Tiéu chi kinh té
M© hinh, giai phap cong nghé khai thac, sir dung ngudn nuée duoc hinh thanh bai hai thanh phan chinh:
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Phan cting (cong tr|nh) va phan mém (quan ly van hanh). Céng trinh phai dép tmg dugc nhu cau cua
nguoi su dung cd vé sb lugng, chat lugng vé sinh phi hop vai phong tuc tap quan van héa, sinh hoat va
dbi twong phuc vu...Mot thyc té da cho thdy, mot mé hinh khai thac str dung nuéc cap cho khu dan cu co
thu nhap 6n dinh & mirc kha hoic trung binh tré 18n (khu tap trung dan cu cua x4, thi tir...), c6 co ché tai
chinh 6n dinh s& khac véi cong trinh khai théc, sir dung nguon nudc cip cho khu dén cu ¢6 thu nhap thap
khong on dinh (x6m, ban viing sau, viing nui cao...). Chat luong cong trinh va yeu td bén vitng cua cong
trinh chiu anh huong béi kha nang dap ung kip thm va day du ciia cac ngudn vén dau tu, cling nhu kha
nang chi tra ciia nguoi sir dung. Chi phi cho céac yéu t6 phi cong trinh (tuyén truyén vé nude, dio tao nang
cao nhan thic, ki nang quan Iy cho can bé quan ly, can bo ky thuat...) & cac vang ndi cao 1a rat nho so
VGi tong gi tri dau tu cong trinh, nhung lai gop phan I6n vao viéc duy tri kha ning van hanh cua cong
trinh.

Ngoai viéc dam bao kinh phi cho cong tac quan ly, van hanh duy tu bao dudng cong trinh, van dé chi
phi dau tu xay dung cac cong trinh ciing c6 su lién quan va anh huéng téi viéc thu phi hoan von dau tu.
Suat dau tu (tinh cho 27 ndm) ddi véi mé hinh khai thac, sir dung nude bang giéng khoan tai Dong Vin,
Ha Giang 1a 412 dong/m? nudc, con ddi véi méd hinh khai thac stir dung nude bang ho treo trén ndi, suat
dau tu dat t6i 1.852 dong/ m* nuée. Nhu vy, ¢6 thé thay suat dau tu cia md hinh khai thac, st dung nuéc
biang gleng khoan nho hon hd treo. M6 hinh khai thac nudc bang giéng dao va mach 1 1a nho nhat, do
dugc dau tu don gian, chi phi thap [2].

Theo cach phan tich trén dé danh gia tinh bén virng cua mo hinh, gidi phap khai thac, sir dung nuéc tai
cac vung ndi cao karst khan hiém nudéc theo tiéu chi kinh t¢, tap thé tac gia xac dinh cac mue danh gia
theo murc d6 dau tu va kha nang thu phi. Cu thé xem bang 4.

Bang 4. Thang diém phan chia bén viing vé tiéu chi kinh té

Danh gia vé sudt dau tw (ddong/m’)

Suit dau

tw <500 500 - 1.000 >1.000
(dong/m®)
Piém 3 2 1

Panh gia vé kha ning chi tra

- , Bap Khong DBép Khoéng , Bép Khoéng
Kha ning Dap wng a4 bap wng a4 bap wng a4
chi tra wng tot mot lfnp wng tot mot u:np ung tot mot u;np
phan & phan & phan &
biém 3 2 1 3 2 1 3 2 1
TONG
PIEM 9 6 3 6 4 2 3 2 1

Vi tiéu chi nay, md hinh, giai phéap cong nghé nao ap dung dat 6-9 diém la md hinh, giai phap khai
thac bén viing; 3-6 diém 1a bén viing c6 diéu kién, 1-3 diém la kém bén viing.

2.5. Tiéu chi ky thugt - cong nghé

Nhu trén d& néu, bén vitng vé cong nghé ky thuat dat dwoc khi cong ddng dan cu khu vuc hodc don vi
quan ly cong trinh khai thac, sir dung nguon nudéc lam chii dugc ky thuat van hanh céng trinh, céc su ¢b
k¥ thuat caa cong trinh duoc khic phuc kip thoi. Can ctr vao tinh hinh thuc tién & Viét nam néi chung va
ving ndi cao Kkarst khan hiém nudc phia Bac noi riéng, chi so danh gia tinh bén viing vé k¥ thuat cong
ngh¢ nhu sau:
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Bang 5. Thang diém phan chia tinh bén viing cua tiéu chi ky thugt — cdng nghé

Pinh gia vé tinh hién dai ciia ky thuit cong nghé

Tinh hién ) .
dai AcuaAky Hién dai, tién tién Hign dai ke} hop truyén Truyén théng
thuit cong théng
nghé
Diém 3 2 1
Pinh gia vé kha niing lam chi ky thuit
. Lam « Lam N Lam R
Khiming |y, -y | Khong oy e KROne a1 o | Khone
lam chu , N lam \ N lam \ n lam
- N chu mot \ chu mot \ chu mot .
ky thuat 1 chu 1 chu 1 chu
phan phan phan
Diém 3 2 1 3 2 1 3 2 1
TONG
PIEM 9 6 3 6 4 2 3 2 1

Véi tiéu chi ndy, md hinh, giai phap cong nghé nao &p dung dat 6-9 diém Ia mé hinh, giai phap khai
thac bén vitng; 3-6 diém 1a bén viing co diéu kién, 1-3 diém la kém bén viing
Tir cach danh gid, tinh diém nhu trén, sau khi tong hop chung 5 tiéu chi danh gi4, twong wng vai cac
trong s, thi diém cao nhat dat 117 diém, diém thap nhat 1a 13 diém. Can ctr vao day ching tdi phan chia
murc d6 bén viing caa md hinh, giai phap khai thac sir dung nude ving Karst ndi cao khan hiém nuéc khu
vuc phia Bic nhu sau:
Cap I: tir 91 diém dén 117 diém xép vao loai bén viing;
Cép II: tir 55 diém dén 90 diém xép vao loai bén virng co diéu kién;
Cép I11: duéi 55 diém xép vao loai kém bén viing.
3. Két qua dat dwoc va thao luan
3.1. Két qud dat duwgc
Trén co s& cac tiéu chi da dé xuat, ap dung tinh cho 96 x4 thudc vung karst nui cao, khan hiém nudc
khu vuc phia Bac. Tuy nhién, trong khudn khé cua bai bao ndy, cac tac gia chi thé hién minh chimg cho
cac xa thugc tinh Lang Son, két qua cho thay cac tiéu chi dé xuét va &p dung danh gia lya chon mé hinh,
giai phap khai thac sir dung bén viing nuéc karst viing nii cao khan hiém 1a hoan toan phua hop véi thuc
té. Két qua danh gia chi tiét trong bang 6 va ban d6 dinh huéng khai thac, sir dung ngudn nudc.
Bang 6. Két qua danh gid tinh bén viing md hinh, gidi phdp khai thdc tai cdc xa ving nii cao, khan hiém
nuoc tinh Lang Son

2 M6 hinh, giai phap cdng nghé khai thac nwéc
:I;ong N Thu
Xa diem va Giéng Giéng Hang ; Naede e hing
Panh Mach Ig X - Ho treo | chay tir .
gid dao khoan déng khe sudi nuwec
muaq
Tri biém 57 54 83 44 64 62 47
Phuwong | Panh gia | BVCPK KBV | BVCBK KBV BVCDPK | BVCBK KBV
Vi Lé Diém_ 75 45 83 44 54 42 47
Panh gia | BVCBK KBV | BVCBK KBV KBV KBV KBV
Chién Diém 66 63 82 63 49 43 48
Thang | Panhgia | BVCPK | BVCPK | BVCPK | BVCPK KBV KBV KBV
Vit Som Diém_ 72 67 89 50 54 52 47
Panh gia | BVCPK | BVCDK | BVCBK KBV KBV KBV KBV
Tran Diém 72 69 89 50 45 52 47
Yén Panh gia | BVCPK | BVCPK | BVCBK KBV KBV KBV KBV
Maéng Diém 65 62 89 44 48 52 44
An Panh gia | BVCPK | BVCPK | BVCBK KBV KBV KBV KBV
Tin Vin Diém_ 72 50 66 61 47 42 44
Panh gia | BVCPK KBV | BVCPK | BVCBK KBV KBV KBV
Tri Le biém 75 50 68 59 49 40 47
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banh gia | BVCBK KBV BVCBK | BVCBK KBV KBV KBV

Hiu LS Diém. 63 53 63 60 38 31 38
banh gia | BVCBK KBV BVCBK | BVCBK KBV KBV KBV

Trang biém 75 54 69 50 46 60 47
Phai banh gia | BVCBK KBV BVCDBK KBV KBV BVCDbK KBV

Tan biém 65 62 89 44 48 52 47
Doan | Panhgia | BVCBK | BVCBK | BVCBK KBV KBV KBV KBV

Gia Léc Diém. 72 54 74 60 44 54 47
) banh gia | BVCBK KBV BVCbK | BVCbK KBV KBV KBV

Van biém 75 72 91 60 48 44 50
Linh banhgia | BVCBK | BVCBK BV BVCBK KBV KBV KBV

Hiwu Diém 63 72 80 37 39 35 38
Lién banh gia | BVCBK | BVCBbK | BVCBK KBV KBV KBV KBV

Yén Diém 62 81 74 46 38 44 47
Vuong | Panhgia | BVCDK | BVCBK | BVCBbK KBV KBV KBV KBV

Yén biém 63 72 65 37 32 35 38
Thinh | Panhgia | BVCBK | BVCPK | BVCHBK KBV KBV KBV KBV

(Ghi chu: BV: Bén vimg, BVCBK: Bén viing co diéu kién, KBV: Kém bén viing)

BAN PO PINH HUGNG MO HINH, GIAI PHAP KHAI THAC SUDUNG NGUON NUGC BEN VONG

TINH LANG SON

i

%

N

-

CAO BANG

,:'\

\

Sy

™

DINH HUONG MO HINH, GIAI PHAP KHAI THAC
NGUON NUGC XA TRI PHUONG, HUYEN TRANG DINH |-

. Bén vimg

Diém bén vimg

. Khong bén vitng

Bén vimg o6 didu kign

< /
TRANG DINH /

N | 12 3 4 5 6 7 Mohinh; gidi phép cong nghé

X ol s, / / 1 - Khai thac nguén nuéc karst tir Mach 1o
J / 2 - Khai théc nguén nudc karst tir Giéng dao
3 - Khai thac nguén nudc karst tir Giéng khoan
S 4 - Khai thac nguén nuéc karst tir Hang dong (hang karst)

5 - Khai théc nguén nudc bang H6 treo
6 - Khai théc ngudn nudc tu chy tir khe sudi
7 - Khai thac nguén nudc béng himg nuéc mura tir méi nhé

BACKAN 5

AN }
: 9« ) \\-_AVANL?NG

)]
oy .. N
X M ko 5 s f @ DINH HUONG MO HINH, GIAI PHAP KHAI THAC
o BINH'GIA. ™ - —— o & NGUON NUGC XA TAN VAN, HUYEN BINH GIA
= NG ; caotoe (|5 W s
& £
{ - = Bén vig o6 didu kign
70 2.7 > v a
M, FBEET VAN QUAN W vovinng
S L R/
? / A T Ca) TR/LANG SON.
o i” hbe a 11 > . 1.2 3 4 5 6 7 M hinh; giai phép cong nghe
4 -,
/
VY 3 / gl b 1A
" b en '/ '
-,
van o’
CHILANG g
S v o
N7 . g
00 v k Pl

£|  DINH HUONG MO HINH, GIAI PHAP KHAI THAC
Z|  NGUON NUGC XA GIA LOC, HUYEN CHI LANG
< ~. _HOULONG e W s
i o~ S . z Bén vimg c6 diéu kign
L /< W <vong vénvimg
art
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1 2 3 4 5 6 7Mohinh/gidi phap cong nghé

Hinh 2. Ban dé dinh hwong khai thac si dung nudce dudi dat tai cdc xa khan hiém nuéc tinh Lang Son

3.2. Thdo lugn
Bai viét da dua ra cac tiéu chi danh gia lya chon mé hinh, giai phap khai thac nguon nuéc karst vung
nai cao, khan hiém nudc khu vuc Bac Bo. Trén co s& cac tiéu chi dé xuat, ap dung cho cac xa thugc vung
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nii cao, khan hiém nuéc tinh Lang Son, két qua hoan toan phu hop.

Tu cac ;iéu qhi da dua ra, dé ap dung rong rai cho cac xa thuéq vung nai cao, kharj hic‘;m nudce khu vuc
Bac Bo can diéu tra chi tiét, xac dinh cu thé tirng tiéu chi dé cé két qua sat vai thuc té nhat.
4. Ketluan i

'Hi¢u qua bén viing cua md hinh, gidi phap khai thac, st dung nguon nuéc karst ¢ ving ndi cao khan
hiem nuéc khu vuc Bac bo la phan to hop va giao thoa cua bén viing ve mat nguon nudc, ben viing ve
mat ky thudt - cong ngh¢, ben virng veé mat kinh te tai chinh, bén viing vé mat van héa - xa hoi va phai
dap g dugc cdc dieu kign khai thac khoc liét cua dia hinh, khi hau thoi tict, dam bao sy xay dung va
van hanh cong trinh khong gay ra nhing van d& tiéu cyc, nhu: mau thuan ngi bg; bat binh ding trong viéc
tiép can dich vu cung Cap nudC Cua cong trinh... hay tao ra nhimg tac dong tich cuc nhu néng cao trinh d6
dan tri, nang cao hiéu biét vé stic khoe, vé sinh moi truong. .. . .

Viéc lya chon m6 hinh, giai phap cong ngh¢ khai thac str dung beén vitng nguon nuéc Karst ¢ ving ndi
cao khan hiém nudc can duoc thuc hién theo phuong phap tinh diém cho 5 nhom tiéu chi: nguon nuéc;
dieu kién khai théc;q kinh te; ky thuat - cong nghé va vén hoa xa hoi va dugc Vphén, lam 3 cap: cap I dat tur
91 diém den 117 diém xep vao loai ben viing; cap II dat tir 55 diém den 90 diém xep vao loai ben virng ¢6
dieu kién va cap III dat dudi 55 diém xép vao loai kém bén vitng.
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ABSTRACT
Technology solution and model assessment for sustainable
exploitation and development of karstic groundwater in mountain

areas, Northern Vietnam
Nguyen Van Lam?!, Do Ngoc Anh?, Nguyen Van Trai?, Duong Thi Thanh Thuy?, Nguyen Thi Thanh
Thuy?, Dao Duc Bang!
YHanoi University of Mining and Geology

2Vietnam Academy for Water Resources

Technology solution and model of groundwater exploitation and supply depends on many natural factors,
such as source of water, climate change, and also artificial factors including applied technology, water
protection consciousness, maintenance conditions... Select of new technology solution and model of
water explotaion for sustainable exploitation and development is difficult, especially for the karstic area
and high mountain area.. To solve this challenge, the authors have been research and present 5 factor
groups, in cluding: water resources factors, exploitation condition factors, technology factors, ecomomy
factors and social cultural factors. Base on the estimated point, the technology solution and model of
difference commune in the Northern mountain areas. In Lang Son, for example, the most sustainable
model has been defined as the exploitation of water from wells, springs, drug wells, and later to karst
caves.
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ERS @ 2 HOI NGHI TOAN QUOC KHOA HOC TRAI DAT
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Jpmsaences o A TAINGUYEN VOI PHAT TRIEN BEN VNG (ERSD 2018)
SUSTAINABLE DEVELOPMENT

Tiém nang nudc dudi dat vung nii cao, khan hiém nude
khu vuc Bac Bo
Nguyén Vin Lam!*, Pao Puc Bang?, Kiéu Thi Van Anh?, Vi Thu Hién?, Nguyén Trong Hao?,
Lé Van Téi®, Pham Hong Kién?
L Truong Pai hoc Mé - Pja chat
2 Iién doan Pja chat va khodng san bién
3Lién doan Quy hoach va Piéu tra Tai nguyén nwéc mién Bdc

TOM TAT

Viét Nam la quoc gia cé nguon tai nguyén nudc dudi dat kha phong phu, tuy nhién lai phan b6 khdng
déu, nhiéu noi thiéu nuéc tram trong, dac biét & khu vuc nui cao Bic Bo. Dé co duoc cac giai phap khai
thac nuée bén virng cap nude sinh hoat cho ddng bao dan toc vang nui cao, trude tién can cé nhing
nghién ctu, danh gia dung din ngudn tai nguyén nude, trong d6 6 nude dudi dat. Vi vay, trong bai bao
nay, trén co so trién khai dé tai nghién ctru khoa hoc cép Nha nuéc mi sé6 DTPL.CN — 61/15, tir cac két
qua diéu tra, khao sat thuc dia, két hop véi phan tich, tong hop tai liéu khu vuc mién nui phia Bic va 4p
dung cach tinh toan méi, tap thé tac gia da xac dinh dugc tiém nang nudc dudi dat 14 tinh khu vyc Bac
Bo la 25.548.887 m®/ngay, tong trir lwong c6 thé khai thac tai 96 xa thudc ving nui cao, khan hiém nude
la 173.557,8 m3/ngay. Véi tiém nang va trir lugng co thé khai thac nhu vay, c6 thé dap tmg dugc nhu Cau
cap nuéc cho nguoi dan, nhung diéu kién khai thac rat kho khan, phirc tap, doi hoi cac nha khoa hoc can
nghién ciru giai phap khoa hoc hiéu qua va bén viing hon.
Tir khoa: Tiém nang nude dudi dat; Trir luong c6 thé khai thac; ving ni cao.

1. Pit véan dé

Khu vuc nghién cau bao gém 14 tinh mién nti Bic Bo: Lai Chau, Pién Bién, Son La, Hoa Binh, Lao
Cai, Yén Bai, Phi Tho, Tuyén Quang, Ha Giang, Bic Can, Thai Nguyén, Béc Giang, Lang Son, Cao
Béng. Theo 264/QD-TTg c6 96 xi ¢6 thanh tao cachonat thudc ving nii cao, khan hiém nuéce cua 14 tinh
trén. Khu vuc nghién ctu cé dién tich 95.267 km?, cao do dia hinh bién ddi manh tir +5 m dén +3.143 m,
ciu trac Dia chat, Pia chét thuy van (BCTV) kha phiic tap véi 03 tang chira nuéc (TCN) 16 hdng, 25
TCN khe ntt va 05 TCN khe nut — Karst, do do viéc tinh toan tiém niang nudc dudi dat rat phic tap. Dén
thoi diém hién tai, tiém nang nudc dudi dat caa mot sé tinh trong khu virc nghién ciru da dwoc tinh toan
trong mot sé dé tai, dy an, tuy nhién két qua chi dirng lai s6 liéu chung cho mét tinh, chua tinh toan cu thé
cho cac thanh tao PCTV trong mdi luu vuc va chua c6 két qua tong hop cho toan khu vuc mién nai Béc
Bo. Chinh vi vdy, chang toi d& xuat mot cach tinh toan méi, cu thé cho cac thanh tao BCTV trong mdi
Iuu vuc, tong hop két qua tinh tiém ning nudc dudi dat cho 14 tinh mién nai Bac B va trir luong cé thé
khai thac nudc dudi dat tai 96 xa thudc vang nai cao, khan hiém nuéc.
2. Co s ly thuyét va phwong phap nghién ciru

2.1. Quan diém vé tiém nding nwéc dwdi dd:t ) ) . .

Theo Doan Van Canh (2015), khi néi deén tai nguyén nudc dudi dat ta noi dén hai nguon: nguon tich
chira trong 16 hong, khe nit cua tang chira nude (lugng tich chira) va nguon bo cap tu nhién. Tur do, tac
gia da duva ra khai niém Tiém néng nudc dudi dat (co the goi la Tai nguyén du bdo nudc dudi dat) bao
gom phan tich chira trong d6 va phan bo cép tw nhién, la luong nude ¢6 chat lugng va gia tri Xac dinh 6
th‘é nhan dugc trong gigi han mot cau trac dia chép thay van, mot luu vuc séng hay mot ving ‘Ian‘h tho cé
tiem néng khai thac st dung sau nay. Trong bai vi€t nay chung toi su dung nhitng thuét ngir vé tiem nang
nudce dudi dat nhu trén.

2.2. Xac dinh tiém nang nwéc dwgi dit

Tiém niang nudc dudi dit dugc xac dinh nhu sau (Poan Vin Canh, 2015):

Qu = V¢/10.000 + Q4 1)

Trong d6: Qp: Tiém ning nudc dudi dat (tai nguyén nude dudi dat du bao) (m3/ngay);

V¢ Luong tich chia (m®)

*Tac gid lién h¢
Email: lamdctv@gmail.com
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Qu: Lugng bd cap cho nuée dudi dat (m3/ngay).

a. Xdc dinh luong tich chia

Luong tich chira la lugng nudc tich chira trong cac 16 hong, khe nut cia dét da tang chira nudc trong
diéu kién tu nhién. Cac tang chira nuéc thuge vang nghién ciru hau hét la tang chira nude khdng ap, do
vay luong tich chira dwoc xac dinh nhu sau:

Vi=rHE - (m?) @

_ Trong do: p 1a hé 56 nha nudc trong luc, H 1a bé day tang chira nue (m), F 1 dién tich phan b cua
tang chira nuéc (m?).

b. Xdc dinh lirong bé cdp

Hién tai, co 2 nhém danh gia lwong bé cap do6 la: xac dinh luu lugng dong ngdm va xac dinh luong
cung cap ngam; trong moi nhém lai ¢6 nhiéu phuong phap khac nhau (Bdng Dinh Phuc, 2013). Can ct
vao nhitng tai li¢u thu thap cua cac de tai, du an da co trong vang, ket qua dieu tra, khao sat thuc dia, doi
Voi vang nghién cuu, ching t6i dé nghi hai'céch tinh toan luong bo cép, do la: tinh‘toén dua theo quun
dong ngam va tinh toan theo lugng mua (doi vei nhiing khoanh khong co tai liéu vé Modun dong ngam).
Chi tiét cach xac dinh nhu sau:

*Tinh lrong bé cdp theo Modun dong ngam

Nhu moi nguoi van biét vao mua kho, luong mua rat it, c6 thang gan nhu khong c6 mua, luong
cung Cap tr nuéc mua cho nuéc dudi dat ¢ thé coi nhu bang khong; vi thé, luu lugng do dugc ¢ cac
s6ng sudi vao mua kiét chinh 1a luu luong dong chay dudi dat trong luu vuc thoat ra (ddy ciing chinh
la luong bd cap theo quan diém & trén). Vi gia thiét luu vuc dong chay mat tring luu vuc dong
chay ngam thi Modun dong chay ngam chinh 1a Modun dong chay mat mua kiét. Do vay, d6i véi mot
luu vuc, téng luong bd cap cua tit ca cac thanh tao DCTV duoc tinh nhu sau:

QT =M. F ) (3)
Trong d6: Qr — Luong bo cap cua tat ca cac thanh tao DPCTV trong luu vuc, I/s.
M - Modun dong chay duéi dit trung binh (bing Modun dong chay mat mua kiét), 1/s.km?2.
F - Dién tich luu vuc, km?
Trong mét luu vuc nhét dinh s& c6 nhiéu thanh tao DCTV cung ton tai, do vdy can xac dinh
duoc ty 1 dong gop luong nudc chay ra caa mdi thanh tao PCTV.
Trong thoi ky ha thap muc nuée, luu luong nudc chay ra (Iwu lwong dong ngam) cia mdi
thanh tao trong luu vuc c6 dang (Péang Dinh Phuc, 2013):

1 AH.F,
Q=F— (4)
' At
Luu vuc ¢6 n thanh tao DCTV thi phuong trinh c4n bang cta toan luu vyc nhu sau:
n
AH ) u.F
T
Q.= ®)

At At

O day: Qi la luu lugng dong ngam cua thanh tao thir i, A H 1a do ha thip myuc nuéc trong khoang thoi
gian At; F, Fi 1a dién tich toan luu vuc va dién tich cua thanh tao thir i; pw , Wi 1a hé s6 nha nudc trung
binh cua toan luu vuc va cua thanh tao thir i.

Chia 2 vé cua phuong trinh (4) va (5) ta co:

&: i Fi (6)
Qr ZﬂiF
i-1
- F.
=Q =4l Q @)

Z,Ui F
i-1

148



Nhu vay, lwong bd cap cua ting thanh tao DCTV trong mét luu vuc s& dugc xac dinh theo cong
thac (7) va (3).

*Tinh lwong bé cdp theo lwong mua

Trong vung nghién ctu ¢6 nhitng khoanh khong c6 tai ligu vé Modun dong ngam, vi thé nhitng
khoanh nay chung toi tinh toan luong bo cap theo luong mua va dién 16 cua tang chira nude. Lugng bo
cap cua moi thanh tao chira nuéc duoc xac dinh nhu sau:

nEX .
=" (Mmn 8
Q. 365 (m*/ngay) (8)

Trong d6: n la hé s cung cap ngam cua nude mua cho nudc dudi dat;
F 1a dién 16 cua tang chira nudc (m?);
X la téng lwong mua ndm cua trung binh nhiéu nim (m).

Cac nghién ciru trude day thi hé sd cung cap ngam n thudong dwoc xac dinh theo kinh nghiém tir 0,2
dén 0,3, tuy nhién ddi véi vung nai Bic Bg, dia hinh phan cit manh, khi mua roi xubng thi lugng cung
cap cho nudc dudi dat khong nhiéu. Chinh vi thé chang toi d& xuét tinh gia tri hé sb n theo thanh phan
thach hoc ciia TCN va theo d6 dbc dia hinh. 1 = L x S, véi L 1a hé sé anh huéng ciia thanh phan thach
hoc tang chira nudc, S la hé sé anh huong cua do doc dia hinh.

Hé sé anh hudng cua thanh ph‘ﬁn thach hoc chang t6i tham khao dé an “Dg’éu tra ddnh gid nguon nugce
dudi dat khu vuc trung du va mién nii Bac Bg” (Lién doan Quy hoach va bicu tra Tai nguyén nudc mien
Bac, 2007) va dé xuat gia tri nhu sau: (xem bang 1)

Bang 1. Cdch tinh todn va cho diém hé sé anh hweng cua thanh phan thach hoc (L).

STT Thanh phan thach hoc Hé s6 anh huong
1 Tram tich luc nguyén, luc nguyén xen phun trao 0,01 -0,02
2 P4 carbonat 0,01-0,03
3 Tram tich bo roi Dé tir 0,03-0,05

Hg s6 anh huong tham khao Bang gia trj Slop and Vegetation trong dénh gid yéu to Concentration of
fow ctia phuong phap danh gid kha ning tu bao vé cac tang chira nugc Karst COP (Vias, J. M., Andreo,
B., Perles, M. J., Carrasco, F., Vadillo, 1., Jim'enez, P. 2006) nhu sau:

Bang 2. Cdch tinh todn va cho diém hé sé anh hiong cia do doc dia hinh (S)

STT Do ddc dia hinh (%) Hé s6 anh huong
1 <8 1,00
2 831 0,95
3 31-76 0,85
4 >76 0,75

Do dbc dia hinh (%) dugc tinh toan bang cong cu 3D Analyst tool/Raster surface/Slope trong phan mém
Arcgis sau khi xay dung ban d6 DEM tir ban d6 dia hinh.
2.3. Xdc dinh tri# lwong cé thé khai thdc nuwde dwéi dat

Trix luong 6 thé khai thac (hay trit lwong khai thac an toan) 1a luong nuéc co thé lay ra dwoc ma
khong gay tac dong xau dén moéi truong va dugc 1y bang 30% tiém ning nudce dudi dat (Poan Van Canh,
2015) (doi véi ving dong bang Béc by va Nam bg). Qua khao sat thyc té tai cac xa khan hiém nuéc, cac
tac gia thay rang tai nhirng khu vuc nay dia hinh cao, dc, myc nuge ngam nam sau, viéc khoan khai thac
nudc kha kho khan; két qua do dac cho thay luu lugng mach 16 khéng lon, mua khé giam xudng rat thap,
tham chi c6 mach 16 con bi kho kiét. Chinh vi thé d6i vai cac xa thudc ving nui cao, khan hiém nugc
chang t6i lay trir lugng c6 thé khai thac bang 10% tiém nang nudce dudi dit.
3. Két qua dat dwoc va thao luan
3.1. Tiém ndng nwéc dudi dit

Trén co s& ly thuyét vira dua ra két hop véi tai liéu diéu tra thuc dia, tai liéu thu thap trong khu vuc
nghién ciu, tap thé tac gia da tinh toan tiém ning nude dudi dat cho 14 tinh thugc khu vuc nghién ctu.
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a. S6 liéu duwea vao tinh todn

- H¢ s6 nha nudc dugc l4y theo cac tai ligu nghién ciru trude déy, tai nhitng khu vuc nao chua c6 két
qua thi nghiém thi p dugc xac dinh theo phuong phap tuong ty hoac tra bang theo thanh phan dat da nhu
I. K. Gavitr — 1995,

Bdng 1. Gid tri nhd nuée trong luc theo thanh phan dat da cua |.K.Gavitr — 1995

Pét dé bé roi H s0 nha muée P4 ciing nit né Hg so nha
trong huc nudc trong luc
Cét hat thd, san soi 1an cat 0,3-02 D4 voi nut né - karst hoa 0,15-0,1
Cét hat trung, thd 0,2-0,1 D4 voi, cat két nit né manh 0,1-0,05
Cét hat nho, da hat, & cat 0,1-0,05 Cat két, phién sét, da voi nit né 0,05-0,01
A sét, & cat 0,05-0,01 D4 phién sét va da bién chit nut né 0,01 - 0,005
Cat sét <0.01 Da phién sét va bién chat nut né yéu 0,005

- Bé day tang chtra nudc duoc xac dinh theo cac tai liéu 16 khoan trong cac cong trinh, dy an da thi
cong trong vuang, nhitng vi tri nao chua c6 15 khoan thi bé day dugc xac dinh theo phuong phép tuong tw
(Iay két qua ciia mot khu vuc co dic diém DCTV tuong ty). Bdi véi khu vuc khan hiém nuéc, bé day
tang chira nuéc duoc lay theo két qua khao sat thuc dia tai cac khu vuc nay: liy theo chiéu sau 15 khoan
hoic chiéu sau muc xam thuc dia phuong.

- Luu vuc va gia tri Modun dong chay mua kiét 1y theo két qua tinh toan gid tri luu luong trung binh
thang t6i thiéu tng véi tin suat 95% cua cac tram thiy van Qudc gia va cac diém do dong kiét cua cac dé
an “Piéu tra danh gia nguon mude dudi dat khu veec trung du mién nii Bac Bg- Hop phdan tinh toan va
xay dung ban do ddc trung dong chay kiét”. Cac luu vuc tinh theo Modun dong ngam va nhiing khoanh
tinh theo lugng mua dwoc thé hién trén hinh 1.

F [ F

TRUNG QuUBC TRUNG QuUécC

3 L. 3 E

CHU GIAI:
- LUU VUC TiNH LUONG BS CAP THEO MODUN DONG NGAM

KHOANH TINH LUONG B6 CAP THEO LUGNG MUA

Hinh 1. Ban do cdc leu viee tinh leong bé cdp theo Modun dong ngam va theo heong mira
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trong khu vic nghién ciu

- Gi4 tri lugng mua phyc vu tinh toan déi véi nhitng khoanh khong c6 gia tri Modun dong ngam  lay
theo két qua mua trung binh nhi€u nam mién Bac cua Trung tdm khi tugng thuy van Quoc gia. (xem hinh

2).

i = T

TRUNG QuécC

L

TRUNG QUBC

Hinh 2. Ban do dang muwea trung binh nhiéu nam khu viec nghién ciu

b. Két qua tinh tiém nang nuée dwdi ddt

Trong khu vuc nghién ctru, chiang t6i phan chia ra 265 luu vuc (tinh theo Modun mua kiét) va 28
khoanh (tinh theo lwong mua). Két qua tinh toan cho thiy tong tiém ning nudc dudi dat cua 14 tinh la
25.548.887 m3/ngay, trong d6, lwong bd cap ty nhién la 20.561.973 m3/ngay, luong tich chua la
49.869.139.990 m? (twong tng 4.986.914 m3/ngay). Tong tiém ning nude dudi dat trong cac TCN chia
nudc 16 héng la 526.726,5 m3/ngay, TCN khe nut la 18.753.626,1 m¥/ngay, TCN khe nut — Karst la

6.268.534,5 m¥/ngay

Theo théng tu 16/2013/TT-BTNMT, phan loai mic d6 chira nuéc theo Modun tiém nang thi da sb cac
tang chira nudc xép vao loai chira nudc trung binh dén nghéo, s6 it TCN xép vao loai giau nudc tap trung
vao cac TCN khe nut — Karst trong cac thanh tao Cacbon-Permi (c-p), Devon (d), TCN khe nat trong cac
thanh tao Devon dudi (d1), Cambri (¢). Két qua tinh toan thé hién trong bang 3 va bang 4.

Bang 3. Két qua tinh todn tiém ndng nweée dudi dat khu viec nghién cizu theo tinh

Luong bé Luong t@ch chua du . _
cérj trong bao khai thac trong | Tiém ndng r}uéc d}ré’l
STT Tinh mot ngay Luong tich chtra mot ngé}y sau 27 _ dat hay 'I_'él ‘nguyén
0 o Vi (md) némAkh’?l thhéc (Jél) nu'(')rcQ duzdls(/iét du; bao
. nguyén tinh dyu bao m (M3/ngad

(m3/ngay) g y(mS/ngdy) 9y
1 | Lai Chau 3.772.556 | 12.719.607.780 1.271.961 5.044.517
2 | bién Bién 2.510.288 5.099.513.051 509.951 3.020.239
3 |SonLa 2.577.329 5.771.869.918 577.187 3.154.516
4 | Hoa Binh 698.803 2.529.665.028 252.967 951.770
5 | LaoCai 1.295.019 1.024.950.560 102.495 1.397.514
6 | YénBai 653.698 4.156.253.840 415.625 1.069.324
7 | PhiTho 446.899 696.418.694 69.642 516.540
8 | Tuyén Quang 1.320.217 202.861.758 20.286 1.340.503
9 | HaGiang 1.787.505 960.571.679 96.057 1.883.562
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Luong bd Llfqng tiCh Fhl’ra du A , Iy
Céb trong Luong tich chtra bﬁélf;le;;; ngggg Téz;nhr;?/n_lgéliu;(;%s;? |
STT Tinh mQthLQaV Vi () nam khai thac (Tai | nuoc dudi dét du bao
o , S
(g O g | Qn(mined)
10 | Bic Can 1.683.397 2.085.187.042 208.519 1.891.916
11 | Thai Nguyén 573.603 1.023.116.000 102.312 675.914
12 | Bic Giang 332.810 2.805.991.895 280.599 613.409
13 | Lang Son 956.237 8.242.389.745 824.239 1.780.476
14 | Cao Bang 1.953.613 2.550.743.001 255.074 2.208.687
Tong 20.561.973 | 49.869.139.990 4.986.914 25.548.887
Bang 4. Két qua tinh todn tiém néng nweéc dudi dat theo tang chira niéc
Luong tich chaa i
. Lurong b cap du béoAkhai‘théc Tiém nflng nué\(?
Tang : r , , trong mot ngay sau | dudi dat hay Tai
STT | PO | cpga | WoOMgmMOL | Luongtichchia | °)o0 . “haithic |  nguyén nuéc
ton tai , ngay Qq Vt (m°) .. N A .
nudc (m¥ingay) (Tai nguypn tinh dudi dag du pao
du bao) Qun (m3/ngay)
(m*ngay)
1 ) q 174.806,3 14.073.606,6 1.407,4 176.213,7
2|, j’;‘gﬁg gh 133.959,7 70.826.881,7 7.082,7 141.042,4
3 ap 172.625,2 368.451.877,8 36.845,2 209.470,4
4 Bn-q 32,1 715,0 0,1 32,1
5 n 89.791,1 299.476.253,5 29.947,6 119.738,7
6 e 8.165,7 16.945.600,0 1.694,6 9.860,3
7 k-e 987,5 10.561.575,0 1.056,2 2.043,6
8 k 520.872,4 |  1.612.444.465,7 161.244,4 691.116,9
9 j-k 204.231,3 | 2.239.508.148,0 223.950,8 428.182,1
10 i 695.342,4 |  1.943.145.479,6 194.314,5 889.656,9
11 t3 898.660,7 | 4.684.687.511,0 468.468,8 1.367.129,4
12 t2-3 1.291.532,7 | 4.818.297.052,7 481.829,7 1.773.362,4
13 tr 608.836,0 |  3.774.930.030,6 377.493,0 986.329,0
14 ty 1.174107,8 | 2.571.004.246,7 257.100,4 1.431.208,2
15 ) tvn 229.045,4 896.472.425,0 89.647,2 318.692,7
16 kﬁ:’g;t payd 72.974,2 301.494.830,0 30.149,5 103.123,7
17 pact 304.733,8 559.689.726,7 55.969,0 360.702,8
18 P12 1.421.977,0 | 3.085.525.799,4 308.552,6 1.730.529,6
19 culk 832,7 1.753.655,4 1754 1.008,1
20 ds 6.075,5 38.185.070,0 3.818,5 9.894,0
21 d 3.052.626,0 | 2.892.217.886,5 289.221,8 3.341.847,8
22 s-ds 1.590.338,7 | 4.044.149.799,2 404.415,0 1.994.753,7
23 03-$ 256.371,1 191.734.345 3 19.173,4 2755445
24 0 42.553,1 63.431.794,9 6.343,2 48.896,2
25 £-0 245.788,3 172.075.458,6 17.207,5 262.995,8
26 € 1.459.425,1 1.152.364.117,1 115.236,4 1.574.661,5
27 np-e1 368.531,0 1.091.093.383,7 109.109,3 477.640,3
28 pr 487.711,6 669.640.431,5 66.964,0 554.675,7
29 | Nuwéc t 1.184.387,6 | 4.043.152.190,5 404.315,2 1.588.702,8
30 | kheni#t | c-p 1.698.152,4 | 5.744.241.010,3 574.424,1 2.272.576,5
31 | -karst d 1.695.631,8 | 2.018.887.920,9 201.888,8 1.897.520,6
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Luong tich chtra .

. Luong bé cap du bao khai thac Tiém nang nudc
Dang Tar’lg tfong m(f)t. Luogng tich chira trong Vm(')t ngay §au dudi da}t hay’Tal

STT X chua \ 3 27 nam khai thac nguyén nudc

ton tai , ngay Qq Vt (m3) .. N A .
nu6c (mingay) (Tai nguyén tinh dudi dat du bao

dy bao) Qun (m*ngay)

(m*ngay)

32 0-S 159.888,9 301.164.402,0 30.116,4 190.005,4
33 €0 301.978,1 177.512.298,8 17.751,2 319.729,3
Téng 20.561.973 49.869.139.990 4.986.914 25.548.887

¢. Cdach thé hién tiém néng nueée duwdi dat trén ban do

Sau khi tinh toan tiém niang nudc dudi dat, két qua thé hién cho ting thanh tao DCTV trong mdi luu
vuc dua theo thong tu s6 16/2013/TT-BTNMT cua Bo Tai nguyén va Mbi truong ngay 21 thang 6 nim
2013 V& Quy dinh ky thudt ldp ban do Tai nguyén nuée dwdi dat ty 1é 1: 100.000. Theo d6, tiém ning
nuée dudi dat duoc thé hién bang gia tri Modun tiém nang Mg (m3/ngay/km?) véi Mg xac dinh bang ty sé
gitra Tiém ning nudc dudi dat cua cac thanh tao DPCTV va dién tich caa chiing. (xem hinh 3)

TRUNG QUGC

LAO

TiNH YEN BAI

TiNH BAC KAN

TiNH TUYEN QUANG

TINH HOA BINH

TRUNG QUAC

% TINH CAO BANG

TiNH BAC GIANG

CHU GIAI

Dang | Cacting | Ky hiéu| Bédiy | Gdm cac . R Tiém nang nudc dudi dét (m3/ngay/kmz)
tdntai | chifa nudc BCTV (m) dia ting Thanh phén dat da Giau Trung binh Nghéo

Md >500 Md =200-500| Md <200

l;f;’;’ig Bﬁ;;ﬁ;;gg q 3-20 Q Cat, s6i, san, bét, lin dam téng ‘ ‘ ‘ ‘ ‘ ‘

Nude | Neogen n soq00 | e Cudi két, sét két, bit két, cét két, sét ‘ ‘ ‘ ‘ ‘ ‘
khe nifF N, nd than, via va thdu kinh than

Nude e

Khe ni| Carbon-Perm|  c-p 30.80 C-Pbs Da voi dang khol, dé voi tring cé, da ‘ ‘

- karst voi sét

|:| Ving khang c6 khé nang khai théc
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Hinh 3. Ban do tiém néng nwéc duwdi dat khu vuc nghién ciru

3.2. Tri# lwong cé thé khai thdc nwéc dwdi dit tai cac xa ving nii cao, khan hiém nwéc

Trix lugng co thé khai thac nude dudi dét tai cac xa vang nui cao, khan hiém nuéc khu vuc Bic Bo lay
bing 10% tiém ning nudc dudi dat, két qua cho thiy tong trir lwong cé thé khai thac tai 96 xa la
173.557,8 m¥/ngay, trong d6 trit lugng c6 thé khai thac tai cac xa khdng 16n va c6 sy khac biét rd rang.
Trong s6 96 xa, c6 76 Xa co trir lugng c6 thé khai thac kha 16n, hoan toan dap ung dugc nhu cau (dién
hinh nhu x3 Binh Lu — tinh Lai Chau, xa Chung Chai, Leng Su Sin — tinh Dién Bién, xa Tu Son — tinh
Hoa Binh, xa Dong Son- tinh Pht Tho); 20 xa Véi trir lugng c6 thé khai thac chua dap ung nhu cau (dién
hinh nhu x4 H6 Mit — tinh Lai Chéu, xa Chiéng Tuong, Té Mua — tinh Son La, xa Dong Lac, Ngoc Ddng
—tinh Pht Tho, xa Liing T4o, Liing Phin — tinh Ha Giang.

Bang 5. Trit lwong ¢ thé khai thdc nirde duwdi dat tai 96 xa thuge ving nii cao, khan hiém nuréc

STT Tinh Sh) xa?ll( ;r;%@ﬁig#]ngurg cao, | Trix Iugcrzg E:r% ;[/r:]eg I;;;ii thac
1 Lai Chau 5 17.203,1
2 Dién Bién 6 51.278,1
3 Son La 4 1.653,3
4 Hoa Binh 3 2.862,4
5 Lao Cai 5 7.064,7
6 Yén Bai 2 2.142,6
7 Pha Tho 6 6.414,5
8 Tuyén Quang 9 21.950,9
9 Ha Giang 9 2.536,2
10 Bic Can 2 4.005,0
11 Thai Nguyén 6 4.039,1
12 Bic Giang 5 6.483,7
13 Lang Son 14 14.849,3
14 Cao Bing 20 31.074,7

Téng 96 173.557,8

3.3. Thdo lugn

Bai viét da dua ra mot cach tinh toan méi vé luong bé cap cho ting thanh tao trong mdi luu vyc dya
theo Modun dong chay kiét hoic theo lwgng mua. Pay 1a nhitng nghién ctru budc dau, 1a co s¢ can ban dé
c4c nghién ctru sau nay hoan thién cach tinh toan tiém niang nudc dudi dét dat két qua tin cay nhit;

Cac s6 lieu phuc vu tinh toan nhu hé sé nha nuéc, bé day tang chia nuéc, tai liéu quan tric luu luong
mua kiét, tai liéu mua trong khu vuc con it, 6 nhirng ting chtra nuéc phai ldy theo tuong tu hoic kinh
nghiém, do d6 két qua tinh toan tai mot sé ving con chwa phan anh that chinh xac véi ban chit cua tang
chira nuéc. Trong khudn khé két qua didu tra khao sat, ngudn tai liéu, mirc do nghién ciru hién nay, cac
két qua nay c6 thé chdp nhan duoc

Trir luong c6 thé khai thac nudc dudi dat trong bai viét nay ching toi tam lay bang 10% tiém ning
nudc dudi dat, trong thoi gian téi can co nhitng nghién ciu chi tiét hon dé hoan thién cach tinh toan trir
luong c6 thé khai thac nudc dudi dat.

4. Két luan

- Trong 14 tinh c6 96 xa thugc vang ndi cao, khan hiém nuéc khu vuc Bic Bo co mat 03 tang chia

nudc chinh;

- Trén co s¢ gia tri Modun dong ngam, luong mua véi cach tinh méi da Xac dinh dugc téng tiém ning
nudéc dudi dat trong toan khu vuc 1a 25.548.887 m3/ngay, trong do, lwgng bo cap la 20.561.973 m¥ngay,
luong tich chia 1a 49.869.139.990 m? (tuong (ing 4.986.914 m¥/ngay).
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- Téng trit luong co thé khai thac tai cia 96 xa thudc ving nai cao, khan hiém nuéc la 173.557,8
m3/ngay, trit lwong c6 thé khai thac cua cac xa vé co ban dap g dwoc nhu ciu ctia nhan dan trong ving
nai cao, khan hiém nuéc nhung trong diéu kién thyc té khai thac khé khan vi vay can cé nhitng giai phap
khoa hoc cdng nghé phu hop;

- Dya vao ban 'd(*) tiém nang nude dudi d?{t, cac dia phuong c6 thé tham khao xay dung phuong 4n khai
thac nude duédi dat phuc vu sinh hoat cong déng dan cu mot cach hiéu qua, phu hop va bén viing.

Tai ligu tham khao

Bo Tai nguyén va Moéi truong, 2013, Thong tu s0 16/2013/TT-BTNMT cta Bo TNMT ngay 21 thang 6
nam 2013 vé Quy dinh ky thudt ldp bdan do Tai nguyén nudce dudi dat ty 1¢ 1: 100.000;

Poan Van Canh, 2015, “Nghién ciiu dé xudt cdc tiéu chi va phan ving khai thac bén ving, bdo vé Tai
nguyén nuoc dudi dat vimg dong bang Bac Bé va dong bang Nam Bg 7, ndm 2015;

‘Cuc quan ly Tai nguyén nuoc, 2007, “Diéu tra danh gia nguon mde dudi dat khu vuc trung du va mién ndi
BacBo”

Dang Dinh Phuc, 2013, Co 56 thiiy dong luc va phuong phap danh gid trit heong nude dwdi dat, Nha xuét
ban Pai hoc Quoc gia Ha Noi;

Lién doan Quy hoach va Diéu tra Tai nguyén nudc mién Bic, 2007, dé dn “Piéu tra danh gid nguon nuéc
dudi dat khu vuc trung du mien nli Bac Bg- Hop phdn tinh todn va xay dung ban do dic trung dong chay
kiét”;

Quyét dinh s6 264/QD-TTg cua Thu tuéng chinh phu, ngay 02/03/2015, Phé duyét Chuong trinh diéu tra,
tim kiem nude dudi dat dé cung cap nuoc sinh hogt ¢ cdc vung nui cao, vaing khan hiem nudc;

Vias, J. M., Andreo, B., Perles, M. J., Carrasco, F., Vadillo, I., Jim'enez, P. 2006. Proposed Method for
Groundwater Vulnerability Mapping in Carbonate (Karstic) aquifers: the COP method: Application in Two
Pilot Sites in Southern Spain, Hydr. J. 14 (6), 1-14.

ABSTRACT

Groundwater potential in northern high mountain areas
Lam Van Nguyen !, Bang Duc Dao ¢, Hien Thu Vu !, Anh Van Thi Kieu !, Hao Trong Nguyen 2,
Toi Van Le 3, Kien Hong Pham 3

! Faculty of Geosciences and Geo-engineering, Hanoi University of Mining and Geology, Vietnam

2 Marine Geology and Minerals division, Vietnam
3 Northern division for Water resources planning and Investigation, Vietnam
Vietnam, which is a country with high potential of groundwater resources but the distribution is not
evenly and periodicaly, therefore many areas face the water resources lack, especially in the Northern
high mountain area. To identify solutions of sustainable groundwater development for the ethnics people
in this area, water resources assessment, including both surface and groundwater, is needed. Base on
many investigation activities and data colection/assessment, the authors have estimated groundwater
reserve for 14 northern provinces with about 25.548.887 m®/day, safe yield of 96 estimated communes is
about 173.557,8 m¥day. This estimated amount could meet the requirement of drinking and sanitary
water but the exploitation conditions are very complicated and require to edentify the solution for
sustainable development.
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E‘RSE ~ HOINGHI TOAN QUOC KHOA HOC TRAI DAT
PRGNS D \/A TAI NGUYEN VO PHAT TRIEN BEN VNG (ERSD 2018)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Pac diém dia chat cong trinh khu vuc ven bién Bac Trung Bo
va anh hudng ngép do bién doi khi hau
T6 Hoang Nam®**, Nguyén Tién Thanh, Vii Tat Tuan, Ly Quang Hiéu
Lién doan DPia chdt va Khodng san bién

TOM TAT

Két qua nghién ctru, thyc hién du an “Piéu tra, danh gia dic diém céu tric dia chat, dia chat cong trinh,
dé xuat cac giai phap khai thac, str dung lanh tho, phuc vu xay dung va phat trién ha ting dai ven b bién
Viét Nam” ctia Lién doan Pia chat va Khoang san bién thudc duoc thuc hién tir 2016 - 2017 cho thay, dic
diém dia chét cong trinh (PCCT) khu vuc ven bién Bic Trung B§ nhu sau:

Dia hinh dia mao gdom cé: kiéu dia hinh kién tao - boc mon; kiéu dia hinh karst, kiéu dia hinh tich tu. Cac
kiéu dia hinh dwoc chia thanh nhiéu phu kiéu khac nhau theo ngudn gbc;

Pia tﬁng: da xac nhan 11 hé téng trude DBé tir, 10 phitc h¢ magma; cac thanh tao D¢ t&r dugc phéan chia
theo tudi va ngudn gdc trong mot chu ky dao dong muc nude bién, gdbm 5 chu ky khac nhau.

Theo quan diém DCCT, khu vuc ven bién Bic Trung Bo c6 12 loat thach hoc, mdi loat thach hoc gdm
nhiéu phtrc hé thach hoc theo tudi dia chat, co dac diém vé tinh chit xay dung khac nhau;

Thity van, dia chat thily van: c¢6 ngudn nudc mat phong phi, ven bd bién cé d6 midn cao, 1a noi chong lan
giita nudc 1o va nude man; nude dudi dat co cac ting chua nude: via 16 hong; khe nut; khe nut - 16 hong;
nudce khe nirt hang hdc karst;

Cac hién tuong dia chat dong luc chil yéu gom: 1ii quét, 1ii bun d4; truot 10, da d6; phong hoa; muong x6i;
x6i 16- boi tu; ngap va ban ngip; lay héa, min hoa.

Bai bao da danh gia chung ve dac diém dia chit cong trinh khu vuc ven bién Béc Trung Bo (pham vi tir
bo bién vao dat lién khoang 10km) anh huéng ngap do bién déi khi hau.

Tir khéa: dic diém DCCT Bic Trung B9, ven bién Béc Trung B9, ngép do bién ddi khi hau.

1. Pit véan dé

Theo quy hoach tng thé phat trién kinh té - xd hoi dén nam 2030, tam nhin dén nam 2050 da dugc
Chinh phu phé duyét, khu vuc ven bién Béc Trung Bo (BTB), bao gom Thanh Hoa; Ngh¢ An; Ha Tinh;
Quang Binh; Quang Tri va Thira Thién Hué s& 1a khu vyc phat trién kinh té trong diém. Nham phuc vu
cho quy hoach xay dung, phat trién bén viing kinh té - xd hoi, viéc nghién ctru, danh gia vé dic diém dia
chit cong trinh (PCCT) khu viyc ven bién Bic Trung Bg trd nén rét can thiét.

Trong thoi gian tir nim 2016 dén 2017, Lién doan Dia chat va Khoang san Bién di tién hanh nghién
ctru 1ap ban d6 BPCCT ty 1& 1:100,000 khu vuc ven bién tir Quang Ninh dén Thira Thién Hué. Day la
ngudn tai liéu mai (Lién doan Dia chit va khoang san bién, 2016), 1a mot phan nam trong tong thé du 4n
47, cho phép 1am can cir danh gia tong hop dac diém DCCT khu viyc ven bién Bac Trung B.

2. Pic diém PCCT khu vye ven bién Bic Trung B)
2.1. Pia hinh, dia mao tén kién tao

+ Kiéu dia hinh kién tao - béc mon ddi nui thap

Kiéu dia hinh nay chiém mot sb dién tich nho trén khu vuc nghién ctru, duoc hinh thanh va phat trién
trén cac thanh tao ran chic cua cac hé ting trudc Dé tir. Trén bé mit xay ra qua trinh phong héa manh, tao
16p vo phong hoa day, do déc dia hinh 16n, trén n6 c6 hé thong song sudi ngin va déc, tiém an nguy co
truot 16, d6 10, 10 quet, 1t bun da. Ngoai ra, cac thanh tao phén b trén dia hinh nay ciing 1a noi co trién
vong 16n nguon vat li¢u phuc vu cho xay dung, san lap Theo cao d bé mit c6 thé chia ra:

- B& mat boc mon dinh tai cac bac do cao: < 200m; 200 - 400m; 400 - 600m; 600 - 800m; 800 -
1000m; > 1000m;

- Boi nui the‘ip béc mon rira trdi - ven bién c6 do dbc < 10°, cao do dia hinh < 100m;

- Cac bé mit triing dia hinh do kién tao;

- Céac bé mit suon véi do dée va qua trinh thanh tao khac nhau.

+ Kiéu dia hinh karst

*Tac gid lién h¢
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Bao gdm cac dang dinh va sudn rira liia - hoa tan ¢ do doc > 45°, cac phéu va thung liing karst, karst
dang non, . chiém dien tich trén 80km?, phan b rai rac & Bim Son - Thanh Hoa. Pugc thanh tao, phat
trién trén da voi cua h¢ tang DPodng Giao.

+ Kiéu dia hinh ddng bang tich tu

Céu tao nén kiéu dia hinh nay bao gdm cac thanh tao c6 nguf)n géc khac nhau: song; song - dam léy,
sOng - bién - dam lay; song - dong chay; séng - bién; bién; bién - dam lay; bién - gi6. bia hinh nay chiém
dién tich 16n nhat trong pham vi nghién ctru, tao thanh cac bé mit tich tu ven bién trong cic giai doan
khéc nhau, o cao tir 0,5 dén trén 10m. Trén kiéu dja hinh nay co cac bé mat:

- Bé mit thém nguf‘)n gbc song - bién, bién c6 tudi tir Holocen dén Pleistocen tao thanh cac dai khong
lién tuc & mot sb dién tich nho tai dia phén cac tinh Quang Binh, Quang Tri, Thira Thién Hué. Bé mat
nghiéng thoai, bi chia cit, d6 cao dao dong tr 2 - 4m dén trén 20m. Dia hinh nay co nén moéng dia hinh on
dinh, c6 trién vong vé ngubn vt liéu khoang ty nhién.

- Bé mat tich tu ngudn goc song - bién, ¢6 tubi Holocen tuong dbi bang phang d% nghiéng nho, d6 cao
trén 2m, phén bd chu yéu khu vuc ven bién Thanh Hoa - Hué, phét trién chu yéu trén cac thanh tao D¢ tir
nguon goc song, song - bién, bién. Céc thanh tao dia hinh nay phan bb tap trung, dién tich 16n kéo dai, bé
mat bang phang, tao diéu kién thuan loi quy hoach phat trién 1anh thd. Tuy nhién, tién hoa dia hinh dua
trén cac thanh tao tram tich Dé tir 46 day 16n, c6 noi 1én téi trén 200m, nén dat yéu, vi vay quy hoach lanh
thd can phai co giai phép hop 1y cho nén méng cong trinh.

- Bé mat tich ty hdn hop tan tich - suon tich - 1 tich chiém dién tich nho, hep, dang dai, phan b trong
luu vye thung liing song mién nii. Tram tich. céu tao nén don vi dia mao nay gom bot sét, cat, dam, san,
cudi tang, san pham phong hoa tir d4 gbc - trlen vong nguon vat liéu phuc vu xdy dung cong trinh.

- Céc bé mat thém tich tu cat bién c6 tudi Holocen dén Pleistocen phéan bd thanh dai hep sat véi bai
bién hién dai kéo dai song song voi duong bo bién. Thanh tao dia hinh nay c6 cac bac d6 cao: 2 - 3m; 4 -
6m va 8 - 15m, phan b chi yéu khu vie Quang Binh, Quang Tri, Thira Thién Hué.

Dang chu ¥, cac bé mit dia hinh nay 1a ngudn phat sinh, cung cap cat bay, cat 1in vao dong ruong do
gio, béo,... gy ra tinh trang mat dat cua timg dia phuong. Viéc nghién ctru, dua ra cac giai phap dinh
huéng bao ton quy hoach cac bé mit thém cat ndy c6 y nghia khong nho trong nghién ciru DBCCT cing
nhu quy hoach bao vé lanh tho. Ngoai ra, cac thanh tao dia hinh nay con la kho tang luu gitr ngudn nude
ngam phong phu c6 chat lugng tot phuc vu trdng trot, sinh hoat cho cac dia phuong ven bién.

2.2. Dic diém dia ting

+ Céc thanh tao trudc Dé tir co pham vi phan bd rat hep, tép trung ¢ phia ty khu vic nghién ctru gom cé:
tram tich luc nguyén (chii yéu 1a cat, bot, sét két) tram tich cacbonat (da voi), cac ¢4 mac ma x4m nhap
(granite), mac ma phun trao (bazan) va da bién chat (d4 phién). Do muc dich nghién ctru phuc vu xay dung,
cac thanh tao trudc Dé tir déu 1a d4 gde, c6 chit luong xdy dung t6t, nén khong trinh bay chi tiét & day.

+ Céc thanh tao Pé tir: Theo GS.TS. Tran Nghi, dia ting tram tich Pé tir khu vuc nghién ctru dwoc phén
chia theo chu ky dao dong ciia myc nudc bién (bang 1).

Bang 1. Dia tdng tram tich Bé tir khu viee ven bién Bic T) rung Bo

T Chu ky Dién phan bo H@ tang dic trung

1 Chu ky 1- Pleistocen sém | Thanh Hoa dén Quang Binh i Hoang hoa (Q1'hh)
QY Quaéng Binh dén Thura thién Hué Tan My (Q:'tm).

5 Chu ky 2 - Pleistocen giita- | Thanh Hoa dén Quang Binh | HE tang Nghi Xuén (Q:nx)
mudn (Q:%%) Quéng Binh dén Thira Thién Hué | Hé tang Quang Dién (Q:1%3¢d)

3 Chu ky 3 - Pleistocen Thanh Héa dén Quéang Binh Hé tang Yén My (Q:%ym)
mudn (Q:°) Quéng Binh dén Thira Thién Hue | Hé tang Pha Xuén (Q41°px)
Chu ky 4 - Holocen sém- Thanh Hoa dén Quang Binh Hf': 'gang Th1¢uAH0a (8221 ;th),

4 o~ 12 hé tang Can Loc (Q2'“cl)
gitla (Q2) Quang Binh dén Thira Thién Hué | Hé tang Phu Bai (Q,7%pb)

5 Chu ky 5 - Holocen mu¢n | Thanh Hoéa dén Quang Binh Hé tang Thai Binh (Q2%th)
Q) Quéng Binh dén Thira Thién Hue | Hé tang Pha Vang (Q.°pv)

2.3. Péc diém phén bé va tinh chit co Iy ciia cdc logi dit dd

) Theo tai liéu béq do BCCT ty 1é 1: 100.000, dat d4 khu vuc nghién ciru d}rqc phén chia theo nguyén
tac thach hoc - ngudn goc (Ban Ban do dia chat cong trinh (IAEG), 1976), gdm 12 loat thach hoc va 55
phuc hé thach hoc khac nhau (bang 2).
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Bang 2. Phan logi dat dé theo nguyén tdc thach hoc - nguon géc khu vaec ven bién Bdc Trung Bg

TT Loat thach hoc Phtrc hé thach hoc

1 | Nguodn goc song aQ>% aQ:® aQ.*®

2 | Nguon goc bién mQ2*, mQ:*? mQ;?

3 | Nguon goc song - bién amQ2®, amQ:¥?hh, amQ,3, amQ,?3, amQ,!

4 }rﬁmktich song - bién - dam lay, bién - ambQs3, mbQ,2

am lay
5 | Bién gio mvQ,3, mvQ,!2
6 | Song lii tich apQ
Tan-suon tich, boi tich-suon tich, boi
7| tich-1ai tich, sun tich-1a tich, suon tich | c0@ » 24Q, aPQ, dpQ, dQ
8 Trém tich luc nguyén N13dh, N13dh2, N13[ﬂ’l1; szC, K; J1.2dt; Tsn-l’ddz, Tsn-
j rdds; Toadt; Doebgs, Doebgy; Ditl; Sp-Dadg; g25m
9 | Tram tich sinh héa Toadgy, Toadg, C-Plbs, Cilky
10 | Magma xam nhap ytT28my, yaT3npbs, verP,, Teahs |, yaCitsy, yaCitsy,
ytT2sm
11 | Magma phun trao BQ2, BN2-Q1Y, Psct, Toadt,
12 | P4 bién chat 03-51$C3, 03-51502; O3-Slld3, 03-31152, Og-Slldl

+ Loat thach hoc tram tich song (aQ) gom céc phirc hé thach hoc aQ2% aQ:*%, aQ:® phan bo chu yeu
doc theo cac song sudi 16n nhu song Pay, song Can, song Truong Giang, song Long DPai, song Thach
Van, song Huong Chung tao nén dia hinh hep, bé mat kha bang phang

- Phirc hé aQ;®: thanh phan gom tang, cudi, san 1an cat da mau sic; 4 cat, sét, 4 sét, cat bui mau xam
nau, xam vang nhat.

- Phirc hé aQ:%3, aQ;3: thanh phan la cat hat thd va min 1an cudi soi, 4 cat, 4 sét va sét.

+ Loat thach hoc tram tich bién (mQ) gdm cac phirc hé¢ mQ2®, mQ2'2, mQ:3, phan bd rong & Dién
Chau (Nghé An), Quang Tri, Ha Tinh mot vai dién nho ¢ ven bién Thira Thién Hué):

- Phirc hé mQ,%: phén bd doc bd bién Vol chiéu ngang tir 50 -200m. Bé day 3 - 20m, thanh phan chu
yéu 1a cat hat nho dén hat trung 13n v6 s0, bc mau xam ndu, xam trang

- Phirc hé mQ2+2: phan bé tai ving c¢6 dia hinh bing phang tiép giap phia trong voi dia hinh cdn dai
bién gi6 hién dai, khu vuc tir Quynh Bang dén Quynh Nghia. Thanh phan chu yéu cat hat nho dén trung
13n byi mau nau vang, loang 16.

- Phirc hé mQ:3: thuong khong 16 trén bé mit dia hinh, c6 thanh phin 13 4 sét, sét mau nu, niu vang,
x4m ghi loang 15, day 10 - 20m.

+ Loat thach hoc tram tich hon hop song - bién (amQ) gom cac phte hé thach hoc amQ1 , amQ,3,
ale , amQ212, amQ23. ¢6 dién phan b rong réi & phan dit lién ven bién tir Thanh Hoa dén Thira Thién
Hué, chiing tao nén nhiing bé mit dia hinh bang phang:

- Phirc hé amQ2% chiém dién tich chu yéu cua ving nghién ciru, bé mit kha bang phing. Thanh phan
gdm bot sét mau xam nau, xam sim ddi noi c6 mau xam sang c6 mun thyc vat mau den. Chidu day 3 -
20m.

- Phirc hé amQ212: phan bd rong khip khu vuc nghién ctru, bé day tir vai m dén trén 20m, thanh phin
12 4 sét pha, sét, bun sét 1an it cat, hiru co, mau xam tro, xam nau, xam ghi 1n v so.

- Phirc hé amQ;3: phan b & d6 sau khoang 20m tré xudng, thanh phin 1a sét pha, sét, keo cat pha mau
xam vang, xam ghi, nau do loang 19.

- Phirc hé amQ:23: phan b & do sau khoang 40m tré xudng, thanh phan chu yéu 13 cat hat nho, sét pha,
cat pha 14n soi cudi, xAm nau, xam vang.

- Phirc hé thach hoc amQ:': phan bd & do sau khoang 40m tro xuéng. Thanh phé‘m gém cat 1an cudi soi,
san, cat pha, mau xam, xam ghi, xam vang.

+ Loat thach hoc tram tich hon hop bién - dam ldy, séng - bién - dam ldy, song - dam lay gém cac
phirc h¢ amb Q3 me21 2 phén bd rai rac & Thanh Hoa; Quang Tri, Thira Thién Hué va tao thanh cac bai
tridu lay, trong do tram tich song - bién - dam lay thudng nam chuyén tiép trén tram tich bién hodc tram
tich song - bién cung hé tang.

- Phirc hé ambQ23: Phan b dién hep dudi dang ddng bang thdp ngp triéu khu vuc Thanh Hoa, Thira
Thién Hué. Thanh phan trdm tich gdm cat, sét mau xam den, c6 nhiéu di tich thuc vat, doi chd gip than
bun mau den chu yéu 14 than gd va 14 cdy hoa than. Thuong 16 trén bé mat, chidu day 4 - 25m.

- Phitc hé mbQ,'?: Thanh ph??m la bun sét, bun sét pha, sét pha déo chay 13n hitu co, xen kep cat min
xam den.

+ Loat thach hoc tram tich bién - gi6 (mvQ) gdm phirc hé mvQ,®, mvQ;*2, phan bd tap trung chii yéu
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& bo bién tir Nghé An dén Thira Thién Hué, tao nén cac con cat 16n, nho, kéo dai doc bd bién. Chiéu cao
cac con cat dao dong tir 0,5 dén hang chuc m, kéo dai vai trim mét dén hang chuc km, thanh phan gom
cat hat min, hat nhd, hat thé mau xam vang, xam nau.

+ Loat thach hoc séng - lii tich (apQ) gap rai rac & Quang Trach (Quang Binh) thanh phan 1a tang, soi,
san, dat loai sét 1an dam san.

+ Loat thach hoc hén hop tan tich - swon tich, boi tich - swon tich, béi tich - il tich, swon tich - lii tich,
suon tich (edQ, adQ, apQ, dpQ, dQ) gip nhiéu & viing nai ven bién Quang Binh; Tay Quang Tri, Nam
Thira Thién Hué, thanh phan 1a cudi tang 13n buin sét c6 thanh phan phtc tap va khong dong nhat.

+ Loat thach hoc magma phun trao gom hé tang Lé Ninh BQ;, Pliocen-Pleistocen ha BN2z-Q1%, hé téng
Cam Thuy Pact, h¢ tang Dong Trau Taadt,, gap rai rac khu vyc tir Nghé An dén Quang Tri, c6 thanh phan
la d4 bazan xam sim dén xam nhat d6 ben do6 on dinh cao.

+ Loat thach hoc magma xdm nhdp gém cac phic hé magma xam nhap Séng Ma ytT,smy, Phia Bioc
yaT3npb;, Cira Rao vcrPa,;phirc hé Hoanh Son Toahs; Truong Son yaCitss, yaCatsy, xAm nhép nong Song
M4 ytT2sm, gip rai rac ¢ nai Bang Son, nai Nam Gidi - Ha Tinh; khu viuc Bb Trach - Quang Binh, ¢o
thanh phan 1a d4 granit porphyry, granodiorit porphyry, granitdiorit, granit biotit, granit 2mica, granit
aplit, pegmatit, gabro, gabro pyroxenit, granit porphyry, granodiorit porphyry, granitdiorit, granit biotit,
granit 2mica, granit aplit, pegmatit, gabro, gabro pyroxenit, do bén d6 6n dinh cao.

+ Loat thach hoc tram tich sinh héa gdm céc hé tang Pong Giao Tzadgs, Toadg:, Bic Son C-Plbs phan
bb tai khu vuc nti Chén phia nam tinh Ninh Binh va Thanh Ho4, doan Séng Can va Song Tbng, gom cac
thanh tao c6 thanh phan chu yeu da dolomit, dolomit voi, cac 16p da v6i mong, mau xam den, xam trang.
Chiéu day khoang 300m. B¢ bén, d6 6n dinh cao.

+ Loat thach hoc bién chat gém cac thanh tao Nam C6 NP-enc; Song Ca O3-S15C3, O3-S15C2; Long Dai
03-Silds, 03-Suldy, 03-Sildy c¢6 thanh phan 1a phién sét-silic, phién sét than silic, phién thach anh xen
phién amphibolit, gneis biotit - silimanit, plagiogneis biotit-grannat, d6 bén, d¢ 6n dinh cao.

+ Loat thach hoc tram tich luc nguyén gdm cac thanh tao Pong Héi Ni3dh, Ni3dh?, Ni3dht; Yén Chau
Kaye, K; Dong Truc Jiodt; Dong Do Tan-rdds, Tan-rddy; Dong Trau Tadr;, Ban Giang Daebgs, D2ebgy;
Tan Lam Ditl; Pai Giang S;-Didg; S6ng Ma g,5m co thanh phan 1a cudi, san, cét, sét, bot, dim. Do bén,
d6 6n dinh cao.

Chi tiéu co 1y ciia mot ) phurc hé thach hoc dugc trinh bay & bang 3.

Bing 3. Bang tong hop két qu thi nghiém edc chi tiéu co Iy cic phite hé thach hoc dai dit lién ven bién Bic Trung Bg
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2.4. Dic diém thity van va dia chit thiiy vin
2.4.1. Bdc diém thity van

Khu vuc ven bién BTB c¢6 mang thity vin day dic, gdm cac séng 16n nhu Ma, Lam, Gianh, Nhat Lé,
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Bén Hai, Thach Han va Huong, ... cung v6i hé thong ao, hd, dim, pha, kénh muong thuy loi phat trién
rat manh. bay la ngudn tang trir va cung cap nuge mdt phong phi. Do cac séng ndy ngan, do dbc 16m,
chay qua dong bang hep ven bién nén hau hét phan chay qua dong bang thuong bi man. Két qua do do
min tai nhitng diém khao st cho thay, gia tri d6 man thay doi trong khoang tir 0,01ppt dén 35,9ppt, trung
binh 18ppt. Phan 16n c6 gia tri nhé hon 0 ,5ppt (nudce nhat). Phan nuéc mit ven bién c6 d6 midn cao, tur
18ppt dén 35,9ppt. Day la khu vue chdng lan giita nuéc lg man va nu¢c man. Tai nhitng dam pha gan
bién (chu yéu 1a ddm tom), nude cd d6 man tir 10ppt - 25ppt. Cang tién sau vao phia dat lién thi d6 man
cang giam, dac biét mot s6 noi ao hd c6 nudc khong luu thong, thuong la nude nhat.

Pé xac dinh sy anh hudng cua thuy triéu dén sy thay d6i ¢ man cta séng, du an da tién hanh do do
min theo mit cit doc mot sb song trong vung nghién ciru. Cac diém do duoc thiét ké tir cira song vao siu
trong dat lién, thoi diém do 1a luc tridu cudng, két qua do dugc thé hién trong bang 4:

Bang 4. Két qua do dé man theo mat cat doc song

Séng do do min P06 min D6 man. Khoang cacn tir clra
T tai ctra song (ppt) tai diém do cuoi (ppt) song dén diém cuoi
Séng Lam 24,8 6,73 22 km
Song Cura SOt 35,9 14,2 15 km
Song Gianh 29,1 11,7 15 km
Séng Thach Han 30,8 9,3 13 km

Qua két qua trén ching td, vao thoi gian tri€u cudng, sy xdm nhdp cua nude bién vao nudec song rat
manh, d6 min nudc song sau vao trong trong dat lién tir 13 - 15km van 1én t6i 6,73ppt dén 14,2ppt.

Két qua phéan tich mau nude & cac song Lam, Ctra S6t, Gianh, Thach Han cho thdy: nudc séng c6 tinh
in mon Sunfat (SO4%) véi mirc 46 An mon manh, ham lugng ctia Sunfat trong nudce sdong thudong 16n hon
500 mg/l, con lai véi cac chi tidu khac nhu d6 pH, CO2 xam thuc, ion Mg?*, NH4* ¢6 mitc d6 n mon
khong dang ké, chi xay ra cuc bd va yéu.

2.4.2. Bdc diém dia chat thiy van

Trong khu vuc nghién ctru, gap ba don vi chira nude chu yéu:

+Phirc hé chira nuoe 10 héng trong tram tich Dé tik:

Céc tang chira nude gdm: Pé tir 'khong phén chia (q), tram tich Holocen (gh) va trdm tich Pleistocen
(qp); mirc d6 chira nude tir nghéo dén gidu nude; nude thude loai khong ap hodc c6 ap nhe. Giita cac ting
chira nude trong phirc hé nay cling nhu gilra nuge mét va nude bién c6 mdi quan hé thuy lyc véi nhau rat
phuec tap. Chat luong nude khong on dinh, dién phan bd min nhat bién d6i khong theo quy luat, nhiéu noi
bién ddi tir ngot dén min theo kiéu da bao. C6 thé khai quat sy phan bd man nhat cta nude dudi dat nhu
sau: phia Nam tinh Thanh Héa, phia Bic huyén Quynh Luu, huyén Ky Anh, tinh Quang Binh, tinh Quang
Tri, tinh Thira Thién Hué 13 nudc nhat; cac huyén Gio Linh, Phong Dién, Phii Vang, phia Nam Quang
Trach va phan con lai cua cac tinh Thanh Hoéa, Nghé An, Ha Tinh, phan 160 bi nhi®m man, ddi chd tdn tai
céc thau kinh nudc nhat nhung khong dang ké.

Céc tang chira nuéc ngam q hodc gh thuong c6 quan hé chat ché véi nude mat va nude mua. Vé mua
mua, sau moi tran mua 16n, tang chira nu6c ngim gan nhu da bao hoa, muc nudc trong giéng nhiéu noi
do duoc ngang bang v6éi mat dat. V& mua kho, mue nude gleng thuong cach mat dét tir 2 - 3m, bién do
dao dong gitra 2 mua tir 0,5 - 2m. Nudc trong cac tang ndy chi yéu c6 tinh n mon cacbonic (CO2xt), gid
trj thay déi trong khoang rat rong, nhd nhat COxxtwmin = 1,1mg/l, 16n nhit CO2xtmax = 1016,4mg/l, trung
binh COuxt = 508,7mg/l. Sw an mon cua cacbonic (CO; xt) xuét hién trén toan bo khu vuc nghién ctru
v6i mire do tir yéu dén trung binh. Cac chi tiéu khac nhu d¢ pH, ion Mgz*, NH4*, SO, trén toan ving
nghién ctru mirc d6 dn mon khong dang ké, chi xay ra cuc bo dén yéu.

+ Phirc hé chita nuée khe nitt, khe nitt - 16 hong trong tram tich luc nguyén, phun trdo, bién chat:

Cac tang chira nu6c bao gf”)m: Bq, B(n-q), n, K, ji2, t3, to, P3, P2, d2, di, S2-d1, Os-s, €-0, Np- €. Dién 16
chii yéu ctia cac tang chira nudc niy 1a ¢ phia Nam Thanh Héa, Quynh Luu, Dién Chau, Nghi Loc, Ky
Anh, Quang Trach, Pong Héi, Vinh Linh, Gio Linh,... Phan 16n 1a nuéc nhat, d6i chd gan bién nudc bi
nhiém min nhung khong dang ké. Nudc thude loai khong ap dén €0 ap cuc bo.

Ngoai ra, con ¢o tang chira nu6e Neogen (n) (bi phu béi cac ting chira nude 16 hdng bén trén), co dién
phan bé 16n tai cac dong bang khip khu vire nghién ctru, chidu day tir vai tram mét t6i hang nghin met, mirc
do chira nude tir trung dén giau nudc, nude thude loai ¢o ap. nhiéu noi nuéc da bi nhiém man, dién phan bd
min nhat trong tng nay bién déi rat phirc tap,.

+ Phirc hé chita nudc khe nirt - karst nam trong cdac tram tich cacbonat:

Céc tang chira nudc bao gdm co: 22, ¢-p, 1, d, dz-C1: thanh phan da chira nude gdm da voi, da voi tring
c4, da voi silic xen kep cac 16p sét voi, mau xam sang dén xam den; phan bd cha yéu & pham vi phia Tay
Bic cta huyén Nga Son tinh Thanh Hoa; mirc d6 chira nudc tir trung binh dén giau, nhung khong déu
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theo ca dién va chidu sau. Chat lwong nudc trong tang nay twong ddi tét, chu yéu la nhat, bién d6 dao
dong ham luong cac nguyén t6 hoa tan trong nude rat 1on, doi cho bi xam nhap nam.

2.5. Cic hién twong dia chit dong luc

Céc hién tuong dia chat dong luc xay ra chii yéu gom: x6i 10 - bdi tu bd bién; truot 10, da d6; phong
hoéa; muong x6i; ngap va ban ngép; 1y hoa, man héa.

+ Hién twong Xoi 16 - boi tu bo bién: Theo két qua nghién ciru (Pham Huy Tién va nnk, 2002; Lé
Phuéc Trinh va nnk, 2000), x6i 16 bd bién Bic Trung Bo tir Thanh Hoa (Cira Lach Trudng) dén Thira
Thién Hué dugc xéac dinh trén nhidu doan bo bién véi tong chiéu dai hon 200 km, tbc @6 phd bién dudi 5
m/ndm, nhung ngay cang gia ting. Nhiéu noi, x6i 10 xay ra véi toe d6 16n, 40 - 60m/ndm, tham chi 150 -
250m/nam. X6i 16 thudng dién ra ¢ kiéu bo 161, thang hudng song gio va vat chét tao bd chi yéu 1a cat.

Boi tu xay ra chu yéu ¢ cac clra song 16n phia Bic Thanh Hoa. Qua trinh bdi tu ¢6 tinh chat 1ip day
bon tich tu sau cac doi cat chan cira, tbe d6 mo 14n lau dai thuong chi 2 - 5Sm/nam, hiém khi dat 10m/nam.
Mot qua trinh bdi tu dic biét, co tinh phi dia déi ciia qué trinh by Viét Nam 13 hién twong cac con cat di
ddng vé phia luc dia gay boi lap, tao nén.cac con cat cao 10 - 30m, nhidu noi cao 50 - 80m, phan bd trén
doc chiéu dai bd khoang 400km tir Ha Tinh dén Thira Thién Hué.

+ Hién twong ngdp va ban ngdp: phat trién vao mua mua, chii yéu xay ra & cic dong bang ven bién,
khu vuc ctra song, cira blen céc tinh Thanh Hoa, Nghé An, Ha Tinh, Thira Thién Hué. Nguyén nhan cta
hién twong ngap 1a do tridu cudng, nude dang do bio. Khu vuc tir Nghé An dén Ha Tinh, nudc dang do
bdo cao nhat da xay ra Ia trén 4,4m. Khu vyc tir Quang Binh dén Thira Thién - Hué, nudc dang do bio
cao nhit d xay ra la 3,9m.

+ Hién tuwong trugt l6: xay ra chu yéu & suon cac thung ling, ven theo qudc 1, khu vue Cira Sét (Ha
Tinh). Lién quan dén cac hé tang Pong Trau. Mot s6 khu vuc c6 su dinh huéng theo dirt gay.

+ Hién twong da ao xdy ra trén cdc khéi nui da voi do tac dong cua qua trinh karst hoa, tao ra nhimg
khdi da bi chia cit, trong diéu kién dia hinh karst ddc dtng, gap nhiéu & Thanh Hoa.

+ Hién twong phong héa: chii yéu xay ra & khu vuc Nghé An dén Thira Thién Hué trén cac thanh tao
hé tang Pong D6, Phu Bai, Hoanh Son. Chiéu day ddi phong héa hoan toan tir 0,5m dén hang chuc mét.

+ Hién tiwong mirong x6i: phat trién manh trén cic mai taluy duong giao thong (Thanh Héa dén Ha
Tinh). Két qua ciia muong x6i 1a bé mat dia hinh bi bién dang, cac rinh x6i rong va sau t6i hang mét, dai
tir vai mét dén hang chyc mét.

+ Hién tuong Zay héa: phat trién manh & dia hinh triing thap (V.D. Lomtadze, 1982), hinh thanh cac
bai 1ay st vet ven bién va ven ria cac viing vinh, tao nén 16p bun 1an hitu co (mezs) v6oi mic d6 phan huy
khac nhau, chiéu day 16p bun trung binh tir 1,5 - 2,0m.

2.6. Pdnh gid chung vé DCCT khu vuc

- Khu vuc ven bién Béc Trung B c¢6 dia hinh tuong déi bang phéng, d6 dbc nho, chénh léch do cao
khong 16n, dién tich d6i nai v6i d6 dbe va chénh léch d6 cao 16n chiém dién tich nhé trong khu vue. Ngép
lut ldnh thé d& c6 diéu kién xdy ra ¢ nhimg noi c6 dia hinh triing thip. Xam nhdp man phat trién & ctra
sOng va c6 nguy co bi xdm 14n boi nudc bién.

- Pia tang phuc tap, phan bd nhiéu phirc hé thach hoc, mét s6 loai dat yeu ¢ khu vyc Thanh Hoa, Nghé
An, day hon 3m, can phai ¢ bién phap cai tao hodc cac loai mong dic biét dé dam bao su 6n dinh cia cac
cong trinh xay dung.

- Nuge mat phong ph, nhiéu song c6 tinh chat an mon sunfat (SO4?) voi mirc d9 dn mon manh. Nude
ngdm nam nong, nhung dong thai bién d6i khong nhiéu, doi noi gap nude co ap, nude khong co tinh chat
an mon hodc an mon yéu. Can thiét c6 cc bién phap chuyén mon dé dam bao diéu kién xay dung, su én
dinh va khai thac cac cong trinh (ha thép muc nudc, thao kho, chéng an mon, ...).

- Khu vue cira séng c6 dong chay khong 6n dinh, cac qué trinh x6i 16, bdi tu bd bién xay ra kha manh
nhiéu, c6 chd anh hudng truc tiép dén chan cong trinh, gay bdi ling cac bén cang, ...

- D4t yéu trong gi6i han chiéu sau nghién ciru c6 thé nam khé 6n dinh, bé day twong dbi 16n, dién phan
bd khong rong rdi (tip trung & dong bang Thanh Hoa, Nghé An), anh hudng nhiéu dén viée lya chon cac
giai phap thiét ké nén mong cong trinh.

3. Anh huéng ngip do bién déi khi hau

Theo cac kich ban vé bién d6i khi hau dugc Bo Tai nguyén va Moi Truong xdy dung va cong bd nim
2016 (Vién Khoa hoc Khi twgng Thiy van va Bién ddi khi hau, 2016), dén nam 2100, trong diéu kién
phat thai cao, & khu vuc ven bién Bic Trung Bo, nhiét d6 trung binh s& tang thém tir 1,5°C - 1,6°C, lugng
mua tang trén 20% va kém theo d6 1a myuc nude bién dang cao 100cm, din dén nguy co ngap lut lanh tho
trén di¢n tich khé 16n. Trong diéu kién d0, theo tinh toan trén nén ban do dia hinh ty 1€ 1: 100.000 thi
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khoang 1,47% dién tich cac tinh ven bién Béc Trung B s€ bi ngap, trong d6 tinh Thira Thién Hué c6 dién
tich ngép 16n nhét 1én dén 7,69%.

Anh huong gdy ngdp lanh thd do bién d6i khi hau, nudc bién dang co vai tro quan trong dic biét, co
thé lam thay d6i 1on diéu kién DCCT khu vyc Bic Trung Bo. Boi tic dong nay khong nhiing lam mat
dién tich str dung dat dai cho muc dich xdy dyng ma con mo rong pham vi anh huong, thic day su phat
sinh, phét trién ciia cac hién twong dia chat nhur x6i 16 - bdi tu ven bién, phong hoéa, truot 16, ldy héa lanh
thd, xAm nhap man, bién doi tinh chit co ly dat da, .

Ngoai nguyén nhan giy ngap lanh tho do bién d01 kh1 hau va nuéc bién dang, con c6 thé co nhiing yéu
t6 khac anh huong dén nguy co ngdp lut lanh thd nhu nhu van dong nang ha dia chat, sy thay doi dia
hinh, sut lun dét do khai thac nudc ngam, .

4. Két luan va kién nghi

Két lugn:

+ Khu vuc ven bién Béc Trung Bo ¢ diéu kién DCCT rét phirc tap:

- Pia hinh gom 3 kiéu, trong d6 c¢6 thé phéan biét cac phu kiéu, dang khac nhau theo dic diém hinh thai,
nguén géc. Nhin chung, dac diém dia hinh, dia mao khu vuc khong thuan 1¢i cho hoat dong xay dung
cdng trinh;

- Theo quan diém BCCT, dia tﬁng khu vuc nghién ctru dugc chia ra 12 loat thach hoc, va 55 phuc hé
thach hoc. Chung c6 tinh chat xay dung rét khac nhau. Trong d¢, cac phire hé thuée Chu ky 5 (hé télng
Thai Binh, hé tang Phi Vang) c6 nguon gdc song (aQ2d), blen (mQ23) song bién (asz3) song bién dam
lay (amez3) thudng phan bd dat yeu, déc biét la phirc hé ngudn gdc song bién dam lay co bé day dat yéu
16n, bién d6i manh (4 - 25m), rat khong thudn lgi cho on dinh cong trinh, khi xy dung cin phai c6 bién
phép cai tao, xtr ly va giai phap nén moéng phi hop.

- Khu vuc ¢6 ngudn nude mit phong phii. Tuy nhién, & bién, nuge thuong ¢6 do mén cao. Day la noi
chdng l4n gitra nudc lo man va nude man. Nude dudi dit c6 cac ting chwa nude: via 16 hdng; khe nit;
khe nttt - 16 hong; nude khe nut hang hc Karst.

- Céc hién tuong dia chat dong luc chii yéu gom co: 1i quét, 1i bun d4; truot 16, da do; phong hoa;
muong x6i; x6i 16- bdi tu; ngép va ban ngap; 1y hoa, man hoa. Trong d6, phd bién nhét giy anh huong
dén hoat dong kinh té - cong trinh 1a cac hién tuong: x6i 16 - bdi tu bo bién, man hoa va truot 16 dat.

+ Dy bao dén nam 2100, theo kich ban phat thai cao, anh hudng cua bién ddi khi hau s& gdy ngap
khoang 1,47% dién tich cac tinh ven bién Bac Trung Bo, trong do tinh Thira Thién Hué c6 nguy co ngap
cao nhat (7,69%), tac dong rat 1on dén dic diém DCCT khu vuc.

Kién nghi:

- Bic diém DCCT khu vuc Béc Trung Bo dugc phan tich, danh gia trén co so tai liéu ban d6 DCCT ty
16 1: 100.000. Dé cb co s& danh gia cu thé va chi tiét hon, can thiét phai thanh 1ap ban d6 BCCT ty 18 16n
hon (1:50.000 hay 1: 25.000);

- Anh hudng ngap cta bién d6i khi hau dén diéu kién DCCT lanh thd noi chung, khu vuc BTB néi
riéng 1a mot van dé phirc tap. Mudn 1am sang to van dé nay, can phai c6 nhirng nghién ctru chuyén siu.
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ABSTRACT

Characteristics of engineering geology of the North Central Vietnam

coastal area and the flooding due to climate change
To Hoang Nam, Nguyen Tien Thanh, Vu Tat Tuan, Ly Quang Hieu
General Department of Geology and Minerals of Vietnam

Research results of the project "Investigation and assessment of geological structure and engineering
geological structure, proposals for solutions to exploit and use the territory, serving the construction and
development of strip infrastructure on the coast of Vietnam of the General Department of Geology and
Minerals from 2016 to 2017 showed that the characteristics of engineering geology of the North Central
coastal area are very complex. It is as follows:

- Topography: including tectonic - terrain type, karst topography type, deposit terrain type. The
deposit type is divided into different sub-types of origin;

- Stratigraphy: including 11 pre-Quaternary formations, 10 magmatic complexes in this area.
Quaternary formations are divided by age and origin in a fluctuating sea level cycle, consisting of 5
different cycles.

- According to the engineering geological standpoint, the coastal area of North Central Coast has 12
series of petrography, which consists of geological age with different construction characteristics;

- Hydrography, hydrogeology: This area has abundant surface water, high salinity near the shore line
area, which is the overlapping area between brackish water and salt water. Underground water, including
water formation: seam gaps; cracks; cracks - holes; karst cavity crack water.

- The main geo-dynamical phenomena include flash flood, mudflat; landslide, rockfall; weathering;
ditch; erosion-deposition; flooded and semi-flooded; swollen, salty.

The article has evaluated the characteristics of engineering geology of the North Central coast coastal
area (10 km inland from the coast) and the flooding due to climate change.

Key words: The characteristics of engineering geology, the North Central Vietnam coastal area, the
flooding due to climate change.
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E\R;SE_ ; ~ HOINGHI TOAN QUOC KHOA HOC TRAI DAT
PRGNS D \/A TAI NGUYEN VO PHAT TRIEN BEN VNG (ERSD 2018)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Co s& khoa hoc va ndi dung x@y dung TCCS suir dung tro xi nhiét dién
trong xay dung duong giao théng

Nguyén Thi Nu'*, Bui Truong Son?, Nhit Viét Hi:ll, Phling Hitu Hait
! Truong Pai hoc Mo - Dja chat

TOM TAT

Béo céo gii thiéu noi dung xay dung tiéu chuan co sé (TCCS) sir dung tro xi nhiét dién trong xay dung
duong giao théng. Xay dung TCCS duoc xuat phat tir yéu cau can c6 nhimng can cir phap 1y dé nghién ciru
loai vat liéu méi (tro xi) cua nhém nghién ciru vé chét thai rin, dugc bién soan va céng bé tai phong thi
nghiém LAS —XD 928. TCCS c6 day du cac noi dung vé pham vi ap dung; tai liéu vién dan; thuat ngir va
dinh nghia; quy trinh 1iy mau va thir nghiém trong phong véi mau tro xi nha méay nhiét dién; quy trinh
thiét ké va thyc nghiém trong phong st dung xi thay thé cét liéu min, thd va tro bay thay thé xi ming
trong thanh phan bé tong xi mang; quy trinh thlét ké va thuc nghiém trong phong st dung tro xi két hop
V6i xi mang, d4 dam lam 16p méng trong két cau 4o duong giao thong; quy trinh thlet ké va thuc nghiém
trong phong sir dung tro bay két hop xi mang tron véi dat lam Iop mong trong két cau 4o duong; quy trinh
thir nghiém doan duong thu tai hién truong va kiém tra, danh gia chat luong; quy trinh thi cong dai tra
tuyén duong giao thdng nong thon. TCCS 1a co s& va 1a can ctr phap 1y dé nghién ctru va tai sir dung tro
xi cac nha may nhiét dién ddt than ddi voi cac dé tai nghién ciru dwoc thuc hién tai co so.

Tir khoa: Tiéu chuan co so; tro xi; xay dung; duong giao thdng.

1. Pit véan dé

Tai Viét Nam, viéc xay dung va phét trién nhiét dién dot than déng vai tro quan trong trong viéc cung
cap dién cho mang luéi qudc gia. Tuy nhién, cdc nha mdy nay ciing thai ra mot khdi luong rét I6n chat
thai rén (tro xi). Mic du theo thiét ké cac nha may nhiét dién dt than déu cd cac bdi chta xi thai chua
dyng duoc hang chuc nam, nhung nhitng van dé vé méi trudng khdng hé giam khi phét sinh hang loat cac
vén dé 6 nhidm nhu 6 nhiém khéi bui, nuéce rod ri va kim loai nang. Boi vy, van dé hét stc cap béach hién
nay la can tai s dung ngudn vat liéu nay, nham giam luong tro xi thai va giai quyét hang loat cac van dé
vé méi truong phét sinh.

Trén thé gigi, tro xi thai c6 thé ing dung trong nhiéu linh vuc khac nhau, dic biét trong linh vuc xay
dung duong giao théng. Hiép hoi tro bay cia My [American Coal Ash Association, 2003] da dua ra
nhitng ng dung cua tro bay trong linh vuc giao thong ciing nhu cic phuong phap nghién ctru chdng.
Hiép hoi phat trién tro bay Australia [Ash Development Association of Australia — ADAA, 2009] ciing
dua ra hudng dan viéc sir dung tro bay trong thanh phan bé téng. C6 thé thay, viéc tai sir dung tro xi cac
nha may nhiét dién ddt than da va dang day manh trén thé gigi.

Tai Viét Nam, di c6 nhitng nghién ctru v& viéc sir dung ching [BUi Anh Tuin, 2016; Chu Thi Hong
Nhan, Tran Ngoc Huy and Nguyén Hiru Tri ,2014; DS Van Ny, 2010; Nguyén Manh Thuay va B3 Buc
Tuén, 2005, Hoang Minh e, Nguyén Kim Thinh, 2015, Ping Cong Hudng, 2017 ], tuy nhién van chua
¢6 nhitng huéng dan k¥ thuat vé viéc sir dung tro xi trong xay dung duong giao théng. Chinh vi vay, viéc
xay dung tiéu chuan co s dé hudng dan viéc nghién ctu tai sir dung tro xi trong xay dung giao théng 1a
hét suc can thiét.

2. Co sé khoa hoc va céc cin cir dé xay dwng TCCS

Céc phong thi nghiém thudc linh vuc xay dung khi thuc hién cac phép thir hoidc cac nghién ctiu tro xi
chua c6 tiéu chuén dé thuc hién, c6 thé xay dung cac TCCS dé ap dung trong don vi caa minh. Viéc xay
dung TCCS dua trén co s& phap 1y 1a Théng tu 21/2007/TT-BKHCN ngay 28 thang 9 nam 2007 cta Bo
truéng Bo Khoa hoc va Cong nghé vé viéc Huéng dan xay dung va ap dung tiéu chuan. Con TCCS la tiéu
chuin san pham, hang héa, dich vy, méi trudng do co s& xay dung va cong bd dé ap dung trong cac hoat
dong co so. Do vay, TCCS do phong thi nghiém lap ra Ia tiéu chuan nghién ctu tro xi dé ap dung trong
hoat dong tai phong thi nghiém.

* Tac gia lién h¢
Email: nguyenthinu@humg.edu.vn
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TCCS c6 thé duoc dua trén viéc xay dung méi hoic lya chon tiéu chuan qudc té hay trong nudc twong
ng; hodc xay dung dwa vao nhiing két qua nghién ciru khoa hoc va cong nghé; hoic sira doi tiéu chuan
hién hanh.

Quy trinh xay dung TCCS theo so dd sau:

- Ki higu: TCCS A:B/XXX; A-s6 higu TCCS; B- Nam ban hanh TCCS; XXX- chir viét tit tén co s¢
cdng bo;

- Noi dung TCCS: Muc luc; phan théng tin mé dau; phan thong tin co ban (phan khéi quét, phan k§
thuat); phan théng tin b sung.

- Trinh ty, thu tuc xay dung TCCS gém viéc lap ké hoach xay dung, bién soan dy thao, t6 chuc ldy y
kién cho du thao, t6 chirc hoi nghi chuyén dé vé dy thao; xir Iy y kién va hoan chinh du thao; 1ap hd so du
thao; tham tra du thao; céng b va in 4n TCCS.

Co so khoa hoc cua viéc 1ap TCCS:

- Dya trén két qua nghién ctu tinh chét tro xi ciia nha may nhiét dién Cao Ngan, An Khanh va mot s6
tai liéu nghién ctru cua mot sé céc tac gia [BUi Anh Tuin, 2016; Chu Thi Hdng Nhan, Tran Ngoc Huy va
Nguy@n Hitu Tri, 2014; DS Van Ny, 2010; Nguyén Manh Thuy va B Dwc Tuin, 2005, Hoang Minh
buc, Nguyén Kim Thinh, 2015; Pang Cong Huong, 2017]. Thanh phan tro bay gan gidng vai thanh phan
xi mang, con xi day 10 c6 thé twong tng véi cap phdi cat hoic da dam trong xay dung.

Céc két qua nghién ciu ciia Nhom nghién ctru cho thay cé thé sir dung cac tiéu chuan tuong tng Véi
cat, da tu nhién dé thi nghiém phan tich tro xi.

3. N§i dung TCCS sir dung tro xi nhiét dién trong xay dung dwong giao thdong

TCCS sir dung tro xi nhiét dién trong xay dung duong giao thong dwgc phong thi nghiém bia ky thuat
cong trinh LAS —XD 928, B4 mon Pia chit cong trinh, truong Pai hoc M6 - Dia chét ban hanh mang ki
hiéu TCCS 01:2017/Humg va dwoc xay dung theo quy dinh tai khoan 3 Didu 11; Piéu 20 - Luat Tiéu
chuan va Quy chuan ky thuat caa Viét Nam [ S6 68/2006/QH11].

Noi dung chu yéu caa TCCS 01:2017/Humg gém 9 noi dung.

1) Pham vi &p dung trong viéc tai sir dung cac chat thai tro xi nhiét dién dét than thay thé thanh phan
cua vat lidu dé xay dung duong giao thong.

2) Tai liéu vién dan lién quan dén céc tiéu chuan thiét ké duong giao théng va cac yéu cau ky thuat cua
dudng giao thong; c4c tiéu chuan thi nghiém TCVN trong phong xac dinh cac tinh chat ki thuat cua dét,
cdt lidu, cat, phu gia khoang, tro bay da dugc ban hanh; cac tiéu chuan nuée ngoai lién quan dén linh virc
nghién cuu.

3) Thuat ngit va dinh nghia duoc sir dung Ia tro xi gom hai san pham tro bay la cac phé phu pham sinh
ra tir qua trinh hoat dong cta cac nha may nhiét dién d6t than va dwoc thu hdi tai dwong thai khi; xi day 1o
dugc thu hdi tai day 16 dét.

4) Quy trinh ldy mau va thtr nghiém trong phong voi mau tro xi thal nha may nhiét dién. Mau tro xi
duoc lay vé6i nguyén tic lya chon dam bao tinh dai dién, s lwong mau tiy thudc vao muc dich nghién
cru. Xi nha may nhiét dién c6 thé sir dung lam cap phéi thién nhién hoic da dam, cat gia co Xi mang,
thanh phan ché tao bé tong. Tro bay dugc nghién ctru sir dung trong thanh phan bé tong, gia cé dat tai chd
hoic cap phdi da dam va cat 1am két cdu 4o duong.

5) Quy trinh thiét ké va thuc nghiém trong phong st dung xi thay thé cot liéu min, thd va tro bay thay
thé xi mang trong thanh phan bé tong. Xac dinh c4c yéu cau ky thuat cua do duong cing (bé tong Xi
ming), diéu kién thi cong cia tuyén duong. Xi dugc xac dinh cac chi tiéu ki thuat gom céc chi tiéu doi
v6i ot liéu trong tiéu chuan TCVN 7572:2006 -1:20, cdt liéu cho bé téng va vira — phuong phap thir. Tro
bay dugc xac dinh cac chi tiéu ki thuat gdm do 4m, khéi lugng thé tich, khéi lwong riéng, dd min, thanh
phén hda hoc. Lua chon phuong phéap thiét ké thanh phan bé tong (phuong phép Bolomey va Scramtaev)
két hop voi thir do sut dé dat yéu cau thiét ké va tang ham luong nudce va xi mang cho dat yéu Cau thiét
ké. Mau duoc duc, bao dudng va thir cuong do khang nén, khang udn va 6 mai mon & cac ngay tudi theo
quy dinh.

6) Quy trinh thiét ké va thyc nghiém trong phong sir dung tro xi két hop véi xi ming, d4 dam dé lam
I6p méng trong két cau dudng giao théng. Céc chi tiéu k§ thuat cua xi dwoc xac dinh dap (ng yéu cau ky
thuat cua tiéu chuan TCVN 8857: 2011, TCVN 8859: 2011. Tro bay dwgc nghién ctu cac chi tiéu ky
thuat nhu ¢ budc 5). Xac dinh dugc ty 1& tron hop ly trong cac hdn hop xi + xi ming; xi + xi mang + da
dam; xi + xi ming + da dam + tro bay; tro bay + xi ming + d4 dam dé dam bao cac yéu cau ky thuat theo
tiéu chuan TCVN 10186: 2014 hoic TCVN 8858 : 2011. Hon hop gia ¢6 duoc xac dinh d6 am téi wu va
khéi lugng thé tich khé 16n nhat. Puc mau xac dinh cac chi tiéu k¥ thuat, ddi véi xi, tro bay gia ¢ xi
ming trong két ciu o duong 6 t6 theo TCVN 10186: 2014 hoac cap phdi xi thd va xi dat cap phdi thién
nhién gia ¢ xi mang, da dam két hop tro bay (hoic tro bay + xi thai) va xi ming trong két cau 4o duong
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0td theo TCVN 8858 : 2011. Ngoai ra, can xac dinh chi tiéu cuong d6 xac dinh chi s6 CBR cua hdn hop
gia ¢ xi theo 22TCN 332-06.

7) Quy trinh thiét ké va thyc nghiém trong phong sir dung tro bay két hop xi méng tron véi dét 1am 16p
mong trong két cau 40 duong. Mau dat duoc xac dinh céc chi tiéu thanh phan hat, khéi luong thé tich, do
am, cac gioi han Atterberg, d6 am téi wu va khol lugng thé tich khd 16n nhat. Tro bay dugc xac dinh céc
chi tiéu k¥ thuat nhu & budc 5). Hon hop gia ¢ duge xac dinh ty 1€ tron tdi wu; xac dinh do 4m téi vu va
khéi lrgng thé tich kho I6n nhat. Dac mau xac dinh céc chi tiéu ky thuat dap ang TCVN 10379:2014 gém
dd bén nén ¢ 7 va 28 ngay, do bén ép che ¢ 28 ngay va mé dun dan hoi ciia hdn hop gia cb.

8) Quy trinh thir nghiém doan dudng thir tai hién truong, kiém tra va danh gia chét lugng doan duong
6 str dung tro xi.

Déi véi 16p gia cb tro bay két hop véi xi mang va dat 16p I6p méng ao dudng tuan theo cac budc: Tap
két va rai dat; 1am toi dét; rai tro thai va xi mang; tron kho tro thai va xi mang véi dat; 1am am hdn hop
tron dé dat duoc d6 4m t6i wu va tron hdn hop; san phing va dam lu Ién; dudng ho va thi cong 16p phu.
Trong qué trinh thi cong va sau khi bao dudng dén ngay tudi xac dinh, tién hanh danh gia thir nghiém
hién truong trong qué trinh thi cong va thi nghiém trén mat duong hoan thanh. Qua trinh thi cong kiém tra
d6 chat, 1dy mau dé kiém tra d6 chiu nén, cuong d6 ép ché, xac dinh mé dun dan hdi va chi s6 CBR sau
khi lu 1én. Thi nghiém trén mat duong hoan thanh gdm viée do d6 bang phiang cua mat dudng, cudng do
mit duong bang can Benkelman.

Déi véi 16p gia cb da dam hozc cat lam I6p mong trong két cau 4o duong tudn theo cac bude: Chuan bi
vat liéu va thiét bi may mac, thiét bi thir nghiém, nhan lyuc; xac dinh céc chi tiéu ky thuat dau vao; chuan
bi mat bang thi cdng va td chirc thi cong. Cong tac td chirc thi cong gom tron hdn hop, san gat bang vi tri
thir nghiém dén vi tri can rai va tién hanh lu 1&n. Sau khi thi cong xong tién hanh bao dudng 7 ngay lién
tiép va thuc hién cac thi nghiém hién trudng danh gia chat lugng doan duong can thir nghiém (d6 chat, thi
nghiém CBR, mé dun dan hoi E, thi nghiém ép ché va cuong do khang nén).

D4i v6i 16p bé tong xi ming c6 thanh phan tro xi trong két cu do dudng: Lap ké hoach thi cong, lva
chon cong nghé¢ thi cong, chuan bi may méc, thiét bi tron bé tong xi ming, chuan bi nguyén vat ligu;
chuan bi nén méng truée khi rai bé tong, chuan bi may tron bé téng va van chuyen bé tong; rai bé tong,
dam chat hdn hop bé téng va tao phang bé mat; bao dudng lop mat bé téng va Iy mau thi nghiém kiém
tra chit lwong mat dudng bé tong xi méing co sir dung tro xi (cudng do kéo khi udn, cudng do ép ché va
cudng do khang nén ciia mau khoan hién truong).

9) Quy trinh thi cong dai tra tuyén duong giao thong nong thon: sau khi tién hanh thu nghlem tai hién
truong, kiém tra dat cac yéu cau ky thuat cua céc 1p trong thanh phan 4o duong, dua ra cap phdi ti uu
cuia hon hop gia cd va chuyén giao két qua thir nghiém hién truong dé thi cong dai tra tuyén duong theo
dung céac tiéu chuan thi cong hién hanh nhu TCVN 8857:2011, TCVN 8859:2011 hoic TCVN 10379-
2014.

4. Két luan

Qua két qua nghién ctru rat ra mot s6 két luan sau:

- Co s& xay dung TCCS gdm can ctr phap 1y 1a thong tu cia B khoa hoc va cong nghé. Cac két qua
nghién ctru cua cac tac gid khac nhau da nghién ctru vé tro xi ciing nhu cac ket qua nghién ctiru cia nhom
tac gia duoc thuc hién d6i vai loai vat liéu tro xi ciing nhu cac tiéu chuan quéc gia, tiéu chuan nganh, tiéu
chuan quéc té ddi vai cac vat liéu c6 thanh phan hat tuong tu.

- TCCS gdm day du céc noi dung vé pham vi &p dung, tiéu chuan vién dan, cac quy trinh thuc hién
trong phong va ngoai troi trong viéc tai sir dung tro xi phuc vu xay dung dudng giao thong ndng thon
ciing nhu danh gia va nghiém thu chdng.

- Noi dung TCCS c6 y nghia rat I6n trong viéc tai sir dung tro xi c4c nha may nhiét dién dét than, 1a co
so va 1a can cir phap 1y dé nghién ciru va téi sir dung tro xi cc nha may nhiét dién dét than di vai cac dé
tai nghién ctru dwoc thyc hién tai phong thi nghiém cia bo mon Dia chat cong trinh, truong Dai hoc M6 -
Dia chét ciing nhu 1a tai liéu tham khao tot cho cac don vi ¢6 nhu cau nghién cuiu ti sir dung ching.
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ABSTRACT

Introduction the basic standard of using coal fly ash and bottom ash of
thermal power plant for constructing of rural roads

Nguyen Thi Nu', Bui Truong Son?, Nhu Viet Ha! Phung Huu Hait!
! Hanoi University of Mining and Geology

This paper introduces the basic standard of using coal fly ash and bottom ash of thermal power plant
for constructing of rural roads. The basic standard is based on the need for a egal basic for new material
of the solid wastes, which was complied and published at LAS — XD 928. The basic standard has all the
contents of the scope of application; document cited; terminology and definitions; sampling and in-room
testing with fly ash and bottom ash; design and experiment in the use of coal bottom ash as aggregate
replacement and fly ash as partial replacement in concrete; design and experiment in the room using fly
ash combined with cement, coarse aggregate as the foundation in the structure of roads; design and
experiment in the room using fly ash, cement mixed soil as foundation in pavement road; test procedures
on the field trial and quality inspection and evaluation; construction process of rural roads. The basic
standard is the legal basis for the research and reuse of coal fly ash and bottom ash for research projects
conducted at the labrotary.

Keywords: basic standard; fly ash and bottom ash; thermal power plant; rual roads.
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Tong quan vé nghién ctiru xi day 1o nhiét dién dét than trong thanh
phan bé téng
Nguyén Thi Ny
Trwong Pai hoc M6 - Dja chdt

TOM TAT

Béo c4o tong quan viéc nghién ciru sir dung chat thai xi ddy 10 ctua cac nha may nhiét dién dot than trén
thé gisi va Viét Nam trong thanh phan bé tong trong nhitng nim gan day. Xi day 16 thay thé cat dé ché
tao bé tong. Khi thay thé cat bang xi day 10 trong thanh phan bé téng thi bé tong xi ¢6 nhitng tinh chat:
Khéi lugng thé tich, tinh déo nho va cang giam khi ham luong xi ting; cuong do khang nén, khang kéo
khi ép ché, cudng do khang ubn nho hon; do hap thu nuéc nhoé hon so véi cua bé tdng sir dung cét tiéu
chuin. Bé tong xi c6 nhimg dic diém ndi troi 1a sau 90 ngay cudng do kéo khi ép ché dat tuong duong so
V6i bé tong thong thudng, cudng do khang nén sau 28 ngay tudi khong c6 su khac biét so véi bé tong
thong thuong. Cac nghién ciru ciing xac dinh dwoc ti 18 xi day 16 t6i wu sir dung thay thé trong khoang 30
dén 50% tuy thugc vao loai xi. C4c tinh chat cua bé tong xi dwoc cai thién rd rét khi thém cét soi, sir dung
Xi day 10 san xuét dugc bé tong cudng do cao >75MPa. Cac nghién ctru nay da ching to kha ning tai sir
dung chung trong viéc thay thé cat trong bé tong. Day 1a trién vong rat Ion trong viéc nghién ctru str dung
xi day 10 lam thanh phan bé tong tai Viét Nam, g6p phan han ché sir dung lugng cat tu nhién va giam
luong xi day 10, giam thiéu tac dong dén moi truong va gidp phat trién bén viing kinh té - x4 hoi cua mdi
dia phuong.

Tir khoa: Xi day 10; tinh déo cua bé tong; cudng do khang nén; cudng do khang kéo khi ubn; cuong do
khang uén.

1. Pit véan dé

Trén thé gioi, nhiét dién d6t than dwoc xay dung ¢ nhiéu noi nhu My, Australia, An Do, Trung
Qubc,.... Viéc xay dung cac nha may nhiét dién dét than gop phan phat trién kinh té dong thoi ciing thai
ra moi trudng mot sé lwong khé 16n chat thai rdn 1 tro xi thai (tro bay va xi day 10), gdy nhirng van dé
nhac nhéi v& moi truong. Xi day 16 thai ra mot khdi lwong 16n twong dwong véi 30% tong nguon tro xi
thai.

Nhiét dién dét than khéng nhimg di duoc xay dung ¢ nhidu noi trén thé gigi ma con da va dang duoc
ma& rong dau tu xay dung tai Viét Nam. Hién nay, Viét Nam c6 khoang 21 nhiét dién d6t than dang van
hanh, tiéu thu khoang 45 triéu tin than/nam, thai ra hang ndm hon 16 triéu tin tro xi va dién tich cac bai
xi thai khoang 700 ha. Theo quy hoach dién VII diéu chinh dugc chinh phu phé duyét (QD 428/QP-TTg
ngay 18/3/2016), &én nam 2025 sé lwong nha may quy hoach Ia khoang 47 nha may nhiét dién dét than,
cong suat khoang 26000MW, san xuét khoang 131 ty KWh dién, tiéu thu khoang 63 triéu tin than/nam va
tang tiép cac nha may nhiét dién ddt than dé tong cong suat khoang 55300MW dén nam 2030, sb nhiét
dién @6t than tang 1én va tiéu thu khoang 129 triéu tdn than/nam. Nhu vay, luong tro xi thai cua cac nha
may nhiét dién dot than tich trit tai cac ho chira 1 rat 16n va s& gay ra hang loat cac van dé méi truong vé
dién tich bai chira, luong bui 6 nhidm va chét rd ri tir bai thai.

Do vay, viéc tai sir dung ngudn chat thai ran 1a hét sirc can thiét, vira giam viéc sir dung céc vat lidu
truyén thong, vira giam cac van d& vé 6 nhidm moéi truong. Trén thé gisi hién nay, ¢6 nhiéu huéng nghién
clru dé ti st dung nguon vat ligu nay dac bigt 1a nghién cau sir dung xi thai trong thanh phan bé tong.
Hudng su dung xi thai trong thanh phan bé tong dong vai tro quan trong trong viec glam ngu0n Xi thai tai
bai thai va gilp giam luong cat tu nhién sur dung trong thanh phan bé tong. Chinh vi vay, rat can c6 viéc
téng quan vé tinh hinh sir dung xi thai trong thanh phan bé tong trén thé gi¢i gop phan dinh huéng nghién
ctu tai sir dung ching tai Viét Nam.

2. Khéi nig¢m veé tro xi

Tro xi cac nha may nhiét dién la phan phé thai thu dugc sau qué trinh d6t chay nhién liéu than da, ton
tai dudi hai dang: phan xi thu dwoc tir day 10 va phan tro gdm cac hat rat min bay theo cac khi 6ng khéi
dugc thu hdi bang cac hé thdng thu gom cua nha may nhiét dién. Khai niém vé tro bay (fly ash) dugc

* Tac gia lién h¢
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dung phd bién trén thé gigi hién nay dé chi phan thai rin thodt ra cting vai cac éng khoi & cac nha méay
nhiét dién. Con phan xi thu dugc tir day 16 goi 1a xi day 16 (bottom ash). Nhu vay, tly thudc va dic trung
cua xi day 10 hoic tro bay c6 thé sir dung nhiéu trong linh vyc khéc nhau. Phan xi day 10 chiém khoang
30% trong tong sb tro xi thai ra.

3. Tinh hinh nghién citu sir dung xi day 16 1am thanh phan bé téng.

Trén thé gisi da c6 mot loat cac nghién cau vé sir dung xi day 16 trong linh vuc xay dung. Xi day 10 c6
thé sir dung trong cac linh vuc xay dung dudng, va ligu nén mong, cbt liéu cho bé tong va vira.

Khi sir dung cét liéu lam bé téng, cac nghién ctu thé hién vé anh huong cua xi day 10 dén d¢ déo, khoi
luong thé tich, cuong do khang nén, cudng do khang kéo, cuong do khang kéo khi ep ché va kha nang
hip phu nudc cua vat ligu. Vikas R Nadig va nnk (2015) ciing da dua ra tong két vé cac nghién ctu vé xi
day 16 thay thé tirng phan cét trong thanh phan bé tong xi méing.

Andrade (2004); Andrade va nnk (2003)[ A.S.Cadersa, 2014] da khang dinh xi day 10 tuong Gng véi
cdt lieu min, thay thé mot phan cat thién nhién dé 1am cbt liéu min cho bé tong.

P. Aggarwal va nnk (2007) da dwa ra két luan ham lugng xi day 16 cang 16n thi d6 déo ciia hdn hop bé
tong giam. Két qua ciing twong ty vé&i cac nghién ciru cia Abdulhameed Umar Abubaka va nnk (2012),
d6 déo cua hdn hop bé tong giam khi ham luong xi day 16 tang. P.Tang va nnk (2013) str dung chat thai
ran d6 thi MSWI (giéng nhu xi day 10 min) lam cét liéu cho bé tong va cling nhan thiy, khi ham luong
thay thé cat tang thi tinh cong tac cua hdn hop bé tong giam. Piéu nay ciing thé hién trong cac két qua
nghién ctru cua Remya Raju va nnk (2014) khi thay thé ham lugng xi day 16 cho cat, K.N. Virendra Ku
mar va nnk (2015), Malkit Singh va nnk (2015) khi sir dung ham lugng xi day 160 khdc nhau. Saurabh
Kaja va nnk (2017) ciing nhan xét khi thém xi day 1o thi tinh déo giam xuéng. Céc nghién ctu cua
F.Ahmad Maliki va nnk, 2017 ciing thé hién rd anh huéng ctia ham lugng xi day 16 t6i d6 sut cua hdn hop
bé tong xi (hinh 1).
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Hinh 1. Anh huong cia ham heong xi thay thé cat téi dé sut (cm) cia hon hop bé tong (F.Ahmad
Maliki va nnk, 2017)

Khéi Iugng thé tich cua bé tong co sir dung tro xi thay thé giam khi sir dung ham luong xi day 10 ting
(P.Aggarwal va nnk, 2007; Abdulhameed Umar Abubakar va nnk, 2012; M.P. Kadam va nnk, 2013; K.N.
Virendra Kumar va nnk, 2015; Andrade va nnk, 2007; Kim va Lee, 2011).

Ghafoori va Bucholc, 1997; Andrade va nnk, 2007 [A.S.Cadersa, 2014] da chi ra cuong d6 khang nén
giam khi ting ham luong xi day 10 sir dung trong bé tong. P. Aggarwal (2007) khang dinh cuong do
khang nén cua bé tong c6 thay thé xi day 16 nho hon so véi cuong do bé tong tiéu chuan, nhung sau 28
ngay tudi thi sy khac biét khong 16n. Két qua cuong do cua mau bé tong & 90 ngay tudi sir dung 30%,
40% xi day 1o bang 108% va 105% cuong do bé tong thuong & 28 ngay tudi. Cac két qua nghién ciu
Mohd Syahrul Hisyam bin Mohd Sani va nnk (2010) khi xac dinh cuong d6 cua bé tdng c6 st dung ham
lwong tro day 16 khac nhau 1am cét liéu min & cac ngay tudi 3, 7, 28 va 60 ngay nhé hon cudng do mau bé
t6ng str dung cat tiéu chun. P.Tang va nnk (2013) khing dinh cuong do khang nén va cudng do khang
udn cua bé tong sir dung tro xi giam so véi bé téng tiéu chuin khi ting ham luong tro day (10, 20 va
30%). M.P Kadam va nnk (2013) ciing nghién ctru cuong d6 khang nén ctia mau bé tong kich thudc
15cmx15cmx15cm khi thay thé cat bang tro xi voi cac ham lugng khac nhau. Cuong d6 khang nén & 7,
28, 56 va 112 ngay ting khi thay thé dén 20% xi day 16 va giam khi thay thé 100% xi day 10. Cuong do
khang kéo khi udng & 7, 28, 56 va 112 ngay tang khi thay thé 10 va 30% xi day 16 va giam khi thay thé
nhiéu hon. Cuong d6 khang udn ciing ting khi thay thé 10 va 30% xi day 10 va sau d6 néu thay thé nhiéu
hon thi giam. K. Soman va nnk (2014) nghién ciru ham lugng thay thé xi cho cat & 10%, 20%, 30%, 40%
va 50% da chi ra rang khi thay thé 30% xi day 16 bang cat thi cuong d¢ khang nén dat gié tri I6n nhét 1a

169



38.43 MPa. Cuong dd khang kéo khi ép ché khi sir dung 30% xi day 16 dat 3.695MPa Ién hon so véi bé
tong thong thuong 1a 3.5MPa va khi sir dung 50MPa thi dat gié tri nho nhét 1a 2.87MPa. Cudng d6 khang
udn khi bé tong chira 30% xi day 10 ciing dat gia tri 1on nhat 12 6.66MPa so véi 10% la 6.59MPa va 50%
la 5.99MPa. A.S.Cadersa (2014) chi ra ham luong tro bay thay thé 20% cho gia tri tdi uu dé dat duoc
cuong do t6i wu.

F.Ahmad Maliki va nnk (2017) d& nghién ctru thay cudng d6 khang nén va cudng do khang uén cua bé
tong str dung xi day 16 thay thé cho 10%, 20%, 30%,....,90%,100% cat. Két qua cho thiy cuong do khang
nén cho gia tri Ion nhat & 7 ngay va 28 ngay la 36.4MPa va 46.2MPa khi thay thé 60% xi day 10 (hinh 2a,
2b).Tuy nhién, cudng do khang udn cho gia tri 16n nhat khi thay thé 70% xi day 10 véi cac gié tri lan luot
& 7 ngay va 29 ngay tudi la 3.03MPa va 3.63MPa. Malkit Singh va nnk (2015) nghién ctru ham lugng
thay thé xi day 16 & cac ham lugng 20, 30, 40, 50, 75 va 100% xi day 10. Két qua nghién ciu cho thay, khi
sir dung cat c6 md dun d¢ 16n bang 1.97 thay thé bang xi day 16 thi cudong d¢ khang nén, khang kéo khi ép
ché khong thay ddi so voi bé tong thong thudng. Con cat c6 mddun do 16n biang 2.58 thi cudong do khang
nén, khang kéo khi ép ché giam so voi bé tong thong thuong. O 90 ngay tudi, thi cudng do cua loai bé
téng sir dung xi day 10 va bé tong thong thuong khong thay doi. Saurabh Kaja va nnk (2017) da nghién
ctru cudong do khang nén cua bé tong sir dung 10%, 15%, 20% va 25% xi day 10 thay thé cho cat va két
qua nghién ctu cho thdy cudong do khang nén & céc ngay tudi 7, 14, 28 va 56 ngay tudi déu tuong dwong
hoidc cao hon so véi bé tong tiéu chuan va dat dwoc yéu cau ki thuat tir 32.35MPa dén 38.41MPa so Véi
bé téng tiéu chuan la 33.45MPa ¢ 28 ngay tudi.
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Hinh 2. a, Cuong dé khang nén ¢ 7 ngay tuéi; b, Ciong dé khang nén ¢ 28 ngay tusi (F.Ahmad Maliki
va nnk, 2017)

S.Loveley Kumari, S.Thandavamoorthy (2017) da nghién ctru cuong d6 khang nén va cuong do khang
udn cua bé tong cudng d6 cao sir dung xi day 10 voi ty 18 thay thé cét la 25, 50 va 75%. Két qua nghién
ctiu cho thdy, & 7 ngay tudi cudng do khang nén dat tir 73.7 dén 67.8MPa va & 28 ngay tudi dat tir 92.1
dén 78.2MPa. Cudng d6 khang udn ¢ 7 ngay tudi dat tir 6.05 dén 4.85MPa va 28 ngay tudi dat 8.12 dén
5.56MPa. Khi ham luong xi tang thi cuong d6 giam dan, dat gié tri 1on nhat khi st dung 25% xi day 10.
Két qua cho thay khi thay thé déu dat dugc mac cua bé tong cuong do cao.

Remya Raju va nnk (2014) di nghién ctru kha nang hp phu nudc cua bé tong sir dung xi day 1o & 28
ngay tudi ting khi ham luong sir dung xi day 16 ting.

4. Nhan xét cac két qua nghién ciru

Qua céc két qua nghién ctru vé xi day 10, c6 thé thay:

Xi day 16 duogc thay thé cét lieu min trong thanh phan bé tong, diéu ndy c6 thé thay thanh phan hat cua
Xi day 10 twong tng véi thanh phan cua dét cét (c6t lisu min) trong bé tong. Do vay, hoan toan c6 kha
nang st dung xi day 16 trong thanh phan bé tong.

Mot sé dic trung cua bé tong sir dung xi day 16 thay thé cét so véi bé tong st dung cét tiéu chuan (bé
tong tiéu chuan).

- Khéi lwong thé tich nhoé hon. Khéi lwong thé tich cang giam khi ham luong xi day 10 ting.

- Tinh déo nho hon. Tinh déo cang giam khi ham lugng Xi day 10 tang 1én.

- Cuong d6 khang nén, cudong do kéo khi ép ché, cuong do khang udn nho hon.

-Dbo he‘ip thu nuéc nhiéu hon;

Tuy nhién, ¢ sy wu viét cua bé tdng xi day 10 1a:

Sau 90 ngay thi cuong do khang kéo khi ép ché cua bé tdng sir dung xi day 10 dat twong dwong gia tri
cua bé tong thong thuong.

Cuong d6 cua bé tong stir dung xi day 10 va bé tong thong thudng khéng ¢ su khac biét sau 28 ngay.

Ham lugng thay thé ti wu tro day 1o chu yéu trong khoang 30 dén 50%:; & 90 ngay tudi, cudong do
khang nén va khang uén 1én hon vai bé tong thong thudng & 28 ngay tudi.

Tinh chat cua bé tong s& duoc cai thién nhiéu hon khi thém cbt soi hoac vat liéu khéc.

Str dung xi day 16 dé san xuét dwoc bé tong cudng do cao dat trén 75MPa.
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5. Két luan va dinh hwéng nghién ciu tai Viét Nam

Qua két qua nghién ciru rat ra mot s két luan sau:

- Xi d4y 16 anh huong dén céc tinh chat ky thuat cua bé tong nhu khdi lugng thé tich nhé hon va cang
giam khi ham lugng Xi ting; tinh déo nhé hon va giam khi ting lugng Xi day 10; cuong d6 khang nén,
khang kéo khi ép che, cuong do khang udn nho hon; do hap thu nuéc nho hon so vai ciia bé tong tiéu
chuan. Cuong d6 kéo khi ép ché ¢ 90 ngay tudi cua bé tong xi dat twong dwong so véi bé tong théng
thuong, cudng do khang nén sau 28 ngay tudi it co su khac biét so vai bé tong thong thuong. Cac nghién
clru ciing xac dinh dwoc ti 1¢ xi day 10 t6i wu sir dung thay thé trong khoang 30 -50% xi day 10. Cac tinh
chat cuia bé tong xi dwoc cai thién rd rét khi thém cét soi. Xi day 16 co thé dugc sir dung dé san xuit bé
tong cuong d6 cao >75MPa

Dinh hudng cho cong tac nghién ctru tai sir dung xi day 10 tai Viét Nam nhu sau:

- Xi ddy 16 ¢ thanh phan hat tuong duong cbt liéu min (cat) dé ché tao bé tong. Khi nghién ciru can
xac dinh thanh phan hat, mé dun d¢ 16n va céc chi tiéu k¥ thuat khac cia tro xi twong ang véi cat dap ung
cac yéu cau ky thuat cua bé téng.

- Xi day 10 1a mot loai cat nhan tao, do d6 khi ché tao can lwong nuwdc yéu cau nhiéu hon so vai cat tiéu
chuan. Diéu nay thé hién khi thiét ké, lugng ding xi mang va nudc s& nhiéu hon néu ciing mudn dat mot
gi tri cuong do thiét ké.

- Khi nghién ctru xi day 10 thay thé ham luong cét can nghién ctru ham lugng téi wu dé dat duong
cuong do 16n nhat. Theo théng ké, ham luong tdi wu dat khoang 30-50% xi day 1o dugc thay thé cho cét.

- Thoi gian xac dinh cudng do cua bétdng xi day 10 can phai xac dinh khéng nhitng ¢ 28 ngay tudi ma
con nghién ciru dén 56 hodc 90 ngay.
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ABSTRACT

A summary of studying in concrete using coal bottom ash as fine
aggregate

Nguyen Thi Nu
Hanoi University of Mining and Geology

This paper represents a summary of studying in concrete using coal bottom ash from thermal power
plants in the world and in Vietnam as fine aggregate in recent years. In the world, thermal power stations
are built in many places like the United States, Australia, India, China, ... The construction of thermal
power plants contributes to economic development while also emitting a large amount of solid waste as a
fly ash and bottom ash, causing environmental problems. Bottom ash discharges as much as 30% of the
total ash. Research results in the world on the use of bottom ash replecement as fine aggregate in
concrete: workabity of the concrete mix, density, water absorption, compressive strength, split tensile
strength, fluxural strength. These studies have demonstrated the ability to reuse bottom ash as fine
aggregate in concrete. This is a great opportunity to study the use of bottom ash as fine aggregate in
concrete in Vietnam, contributing to reducing the use of sand in the natural and reducing the bottom ash
to minimize the impact on the environment and help generate Socio-economic sustainability of each
locality.

Keywords: coal bottom ash; workability of concrete; compressive strength; split tensile strength; flexural
strength.
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E\R;SE_ ; ~ HOINGHI TOAN QUOC KHOA HOC TRAI DAT
PRGNS D \/A TAI NGUYEN VO PHAT TRIEN BEN VNG (ERSD 2018)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Nghién ciru phan chia cau tric nen khu vuc Ha Noi theo tinh chat
dong hoc phuc vu thiet ké khang chan

Nguyén Van Phéng**
Truong Dai hoc Mo - Dja chat

TOM TAT

Bai bao gidi thiéu co s¢ phan chia loai dit va cau tric nén dat theo tinh chit dong hoc va dua ra cac két
qua nghién ciru thuc nghiém tinh chat dong hoc ciia tm loai dat phan b phd bién & Ha Noi. Trong do,
dua ra cac thong s6 dong hoc dic trung cho mdi loai dat phuc vu tinh toan 6n dinh va thiét ké khang chan,
bao gom ty stc khang dong, kha ning hoa 16ng, hé sé giam chin va mé dun dong theo mirc d6 bién
dang.Ddng thoi, bai bao da dwa ra danh gia mirc d6 nhay cam cua mdi loai dat khi chiu tai trong dong trén
co s& phan tich tinh chat dong hoc cua chung. Trén co sé d6, ciu tric nén dat khu vuc noi thanh Ha Noi
dugc chia thanh 4 kiéu va biéu dién trén ban dd ciing nhu chi giai can thiét cho cong tac thiét ké, quy
hoach cbng trinh chiu tai trong dong khu vuc nghién cau.

Tir khoa: Tinh chit dong hoc; bién dang dong; hda long; thiét ké khang chan; cau tric nén Ha Noi.

1. Pat vén dé

Hoat dong xay dung cong trinh & Ha N¢i nhimg nam gin day rat phat trién, ngay cang co
nhiéu céng trinh quy md Ion va rat 16n nhu nha cao tang, hé théng giao thong trén cao va ngam
cling dang duoc xay dung va quy hoach xay dung. Trong khi d6, Ha Noi nam trong ving dong
dat manh. Quy md céng trinh cang Ion thi anh huong cua dong dit dén cong trinh cang cao. Do
vay, khi tinh toan thiét ké loai cong trinh nay déu ké téi tai trong do dong dat. Trong tinh toén
cong trinh chiu dong dat, cac théng tin vé cau tric va thong sé dong hoc cua nén dat duoc sir
dung dé giai quyét bai toan moé hinh wng xir nén dét chiu tai trong dong, bao gdbm xéac dinh phé
phan tmg va danh gia on dinh.

Hién nay, ¢ Viét Nam néi chung va Ha Nai ndi riéng, viéc tinh toan cong trinh chéng dong
dat theo TCVN 9386: 2012 (Design of structures for earthquake resistance). Trong do6, ndi dung
quan trong 1a xac dinh phd phan tmg dan hdi dwa theo tiéu chuan Eurocode 8 vai 5 loai nén (A,
B, C, D, E). Nhu véy, c6 thé noi viéc tinh toan cong trinh chiu dong dat ¢ Viét Nam chua sir
dung truc tiép thdng tin v& cu tric va thong s dong hoc cua nén dét tai vi tri xay dung, dan toi
két qua co do tin cay khong cao.

Trong vai ndm gan day, mot s6 ¢dng trinh nghién ctiu vé tinh chat dong hoc cua dat nén Ha
Noi da dugc cong bd. Tuy nhién, cac két qua ndy mai chi dung lai ¢ viéc dua ra cac dic trung
cho mot sé loai dat ma chwa dwoc xem xét trong cau trdc nén. Trong khi do6, cau tric nén khu
vuc Ha Noi da duoc nghién ciu kha chi tiét. Vi vay, viéc phan ving cau trdc nén Ha Noi dua
trén céc két qua xac dinh tryc tiép cac chi tiéu dong hoc vira c6 ¥ nghia khoa hoc, vira c6 y
nghia thyc tién cao.

2. Co'sé phan chia cu tric nén Ha Ni theo tinh chat dong ,

Viéc phan chia cau tric nen dua vao trat tu sap xép trong khong gian cac loai dat khac nhau béi tinh
chat dong hoc cua chling va nam trong pham vi tic dong ctia cong trinh. Mat khac, tinh chat déng hoc cua
dat dugc quyet dinh bai thanh phén, trang thai va diéu kién ung suat. Vi vay, co s& phan chia cau tric nén
theo tinh chat dong hoc bao g()m:vl) Qién va do sé’u nghién ctru duge xac dinh theo kha ning chiu tép
dong cua tng suat dong; 2) bac giiém cau trac nén dat khq vuc nghién ciru; 3) Phan loai dat theo tinh chat
dong hoc trong diéu kién (ing suat (¢ sdu phan bo) thuc te.

2.1. Xdc dinh phgm vi nghién criru

Dién nghién ctu dugc xac dinh trong gidi han cac quan noi thanh Ha Noi, d6 1a noi tap trung cac cong

* Tac gia lién hé
Email: nvphongdcct@gmail.com
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trinh quy mé Ién can tinh toan chéng dong dét, chu yéu do6 1a nha cao tang sir dung giai phap mong coc.
Do sau nghién ciru duoc gisi han theo d sau phan bd cua lop cudi soi thudc hé tang Ha Noi, vi hau hét
cac cong trinh quy mo I6n déu dat mong dén 16p nay hoic nong hon.

Nguon gay tai trong dong I6n nhat trong khu vuc nghién ciru 1a dong dat. Vi vay, Viéc xac dinh d6 sau
nghién ctru dua vao ty sé tng suit dong (CSR) gay ra boi dong dét, 4o 1a ty sb giira (tng suit dong (tq)
VGi ing suat nén hiéu qué (c’vo). Ung suit dong do dong dat phu thudc vao trong lugng cong trinh va
trong luong cua cac 1op dat bén trén (luc quan tinh), dugc xac dinh theo Seed (1971):

14 = 0,65.r4.8gr.(0vo + Gv) Q)

Trong d6, oy 1a tng suét thiang ding do cong trinh gay ra, dugc tinh bang kha niang chiu wng suét toi da
clia dat (xac dinh theo d¢ bén tinh); oy, 12 (g suat ban than; ag 1 ty s6 gia toc nén, duge xac dinh theo
bang phan viing gia téc nén khu vuc Ha Noi. Khi tinh toan, aq duoc lay theo gié tri 16n nhat, ag =0,1097.

Tir d6, xac dinh duoc ty s6 tng suat dong CSR do dong dat 16n nhat ¢ d sau khac nhau nhu bang 1.

Bang 1. Xac dmh biéen do %i’ng sudrt’thi nghiém {('m nhét chq dét logi sét va cat
(Tinh cho diéu kién bat lpi nhat - nwdc ngdm nong nhat o do sau 3m)

Gvo 0] G'vo Td
Z(m) | rq (kPa) | (kPa) | (kPa) | (kPa) | CSR
3 0.964 | 54 0 54 17 0.32
5 0.94 90 20 70 18 0.26

10 0.88 180 70 110 19 0.18
15 0.82 270 120 150 20 0.14
20 0.76 360 170 190 21 0.11
25 0.7 450 220 230 21 0.09
30 0.64 540 270 270 21 0.08

2.2. Pic diém phan bé cac Iép dit nén trong phgm vi nghién ciu

Tir cac két qua nghién ciru vé dia chat Dé tir va dia chat cong trinh (Nguyén Huy Phuong, nnk, 2004),
d4t nén khu vuc Ha Noi duoc chia theo tinh chit dia chit cong trinh bao gdom 21 loai dat. Khi xét téi dic
tinh dong hoc va muc dich nghién ciru, dat nén trong pham vi nghién ctru dugc chia thanh 8 loai dét dic
trung theo thtr tu tir trén xudng dudi, nhu sau:

- Hé tang Thai Binh (Q:%th)

1. Tram tich ngudn gdc sdng (aQ2%tby): Sét, sét pha mau xam nau, ndu vang, trang thai déo cing dén
nira cing (ky hiéu Ia 16p 1);

2. Tram tich nguon gdc song - ho - dam lay (albQz%ths): Sét, sét pha mau xam nau, xam den, trang thai
déo chay, 1an it hitu co (16p 2);

3. Tram tich ngudn gdc séng (aQ2%ths): Cat min mau xam den, xam nau, trang thai xop dén chat vira
(16p 3);

- Hé tang Hdi Hung (02+?hh)

4. Tram tich ngudn gdc bién (MQ,?hhy): Sét mau xam xanh, trang thai déo mém dén déo cing (16p 4);

5. Tram tich ngudn gbc hd - dim lay (IbQ,1?hhy): Sét, sét pha mau xam den 13n hitu co, trang thai déo
chay dén chay (16p 5);

- Hé tang Vinh Phiic (O13vp)

6. Tram tich nguon goc sdng (aQ1®vp,): Sét pha mau xam vang, xam trang, nau do loang 16, trang thai
déo cimg dén nira cing (I16p 6);

7. Tram tich nguon goc séng (aQ:3vps): Cét vira mau xam vang, trang théi chat vira dén chat (16p 7).

- Hé tang Ha Ngi (ap, amQ:2°hn)

8. Cudi, soi 1an cat mau xam, xam vang (16p 8).

Dic diém phan bd cua cac 16p dat nén duoc téng hop trong bang 2 va biéu dién trén mat cat PCCT
nhu hinh 1. Theo d6, ¢6 thé thiy ddc diém phan bé (do sau va bé day) cua céc I6p dat nén khu vuc Ha Noi
bién dol rat I6n: cac loai dét ngudn gbc lién quan dén dam Iay (16p 2, 5) bién d6i manh nhét; tiép theo la
dat ngu0n gdc song (céc lop 1, 3, 6, 7); cac 16p co ngudn gbc lién quan dén bién (16p 4, 8) c6 do sau phan
bé va chiéu day twong dbi 6n dinh, dac biét 16p cudi soi (I6p 8) c6 chiéu day 16n nhat (trung binh 13 34m)
nhung lai phan bé & d6 sau 16n hon 35m, 16p 4 thudng cé chidu day nho.
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Hinh 1. Mt cit PCCT dic trung khu viec Ha Noi theo hudng twe Tdy san

ﬂ\/guyen Huy Phuong, nnk, 2004)

(Nguyén Huy Phirong, nnk, 2004)
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Bdng 2. Pdc diém phdn bé ciia cdc logi dat nén ddc trung khu viee Ha N§i

TT | Loaidat Dién phan bo pho bién Do sau phan bo/ Chiéu day/
trung binh (m) trung binh (m)

1 Lép 1 Khu vyc trung tdm, phia Tay va phia Nam (1+10)/5 (2+16)/8
thanh phd Ha Noi.

2 Lép 2 Khu vyuc phia Nam (Hoang Mai, Thanh Tri) (3 +20)/10 (1,2+20)/12
va trung tAm thanh ph6 Ha Noi.

3 Lép 3 Khu vyc phia Nam thanh pho Ha Noi (3+30)/12 (4+30)/14
(Hoang Mai, Thanh Tri)

4 Lép4 | Phan bo rai rac ¢ trung tam, phia Tay (Nam (3+6)/4 (1+3)12
Tur Liém) va phia Bong (Gia Lam).

5 Lép 5 | Phan bo rat phd bién, tir Tay sang Pong va (2+30)/16 (2+20)/12
phat trién xudng phia Nam thanh phd Ha
Noi, it gip ¢ phia Bic.

6 Lép 6 | Khu vuc phia Bac va phia Tay cta thanh (1+17)/10 (5+10)/7
phd Ha Noi.

7 Lép7 | Phan bd rat pho bién ¢ hau hét khu vuc (10+35)/18 (6+16)/10
thanh phd Ha Nbi, trir khu phia Nam.

8 Lop8 | Phan bo rat phd bién ¢ hau hét khu vuc | (35+>50)/40 (20+37)/34
thanh phd Ha Noi.

2.3. Tinh chdt dgng hec ciia cac loai dat trong phgm vi nghién ciu
2.3.1. Céc chi tiéu déng hoc can thiét cho thiét ké khang chdn

Trong thuc té, ciing mot ngudn gay tai trong dong nhung cudng d6 wng suit dong thay ddi tly theo vi
tri caa dlém dang xét. Noi cach khac, mirc do bién dang dong cua dét khac nhau tuy theo vi tri phan bd.
Ung Ssuit dong do dong dat thuong c6 cudng do 16n va co thé gay ra bién dang pha huy tai nhimg_ diém
gan mong cong trinh, mic d6 bién dang glam dan theo khoang cach cua diém dang xét dén nguon tai
trong. Dua theo mirc d bién dang dong va quan hé ing suat bién dang, c6 thé chia bién dang dong thanh
4 pha va nhu bang 2 (Nguyen Van Phong, 2018).

Bdng 2. Cdc pha bién dang dong va chi tiéu dac trung

Mirc ¢ bién dang | QUaN he img suat - Gia thibt va m6 hinh Chi tiéu dic trung
bién dang
Rét nho Dan hoi Nén bién dang dan hoi Gmax(D =0)
e < 107%
Nhé Tuyén tinh Nén bién dang tuyén tinh Gy, Dy
10*%<g<ew
Trung binh Phi tuyén Nén bién dang phi tuyén; nén bién G, Dni
Ev<E<Eq dang tuyén tinh twong duong
Lén Truot Déo CRS¢n

* ¢- bién dang twong doi; & — gisi han bién dang thé tich; & —
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Trong do, ba pha dau thuoc vé bai toan bién dang dong véi cac chi tiéu dic trung 1a mé dun déng (G)
va hé s6 giam chan (D); O pha thr tu, dat bi pha huy néu & mirc d¢ bién dang 16n nén thugc bai toan do
bén dong, co chi tiéu ddc trung la ty sb g suat dong gigi han (CSRgn). Nhur vay, mot cach tong quat c6
thé thay, dé tinh toan khang chan can thlet phai xac dinh cac chi tiéu dong hoc déc trung cho moi pha bién
dang dong. Tuy nhién, trong thuc té can dya vao két qua xac dinh ty sb tng suat 16n nhat (bang 1), dic
diém phan b (bang 2) va tinh chat cua dat dé xac dinh kha nang bién dang dong.

S ligu trong bang 1 cho thay, & d6 sau Ién hon 25m (16p 7, 16p 8) thi ty s6 CSR nho hon 0,1, d6 1a ty
s6 tng suat khong gay ra bién dang I6n va pha hay dat, cha yéu 1a bién dang nho va rat nho. Vi vay, chi
tiéu dong hoc can thiét cho thiét ké khang chan chi yéu 13 Gmax. CON & d6 sau nho hon 25m, ty s6 CSR
I6n c6 thé gay ra bi bién dang cho dét & nhidu mirc 46 khac nhau nén can thiét phai xac dinh tt ca cac chi
tiéu dong hoc ddi voi cac I6p dat nam ndng.

2.3.2. Céc chi tiéu tinh chdt déng hoc cua céc logi dat trong pham vi nghién cizu

Dé xéac dinh cac chi tiéu dong hoc cua cac loai dat trong pham vi nghién ciru, phuong phép xac dinh

cac chi tiéu dong hoc cua dat trong pham vi nghién ciru duoc thuc hién nhu sau:

- O giai doan bién dang rat nho, Gmax duge xac dinh tir két qua thi nghiém SPT;

- Cac giai doan bién dang nho va trung binh, cac chi tiéu dic trung bién dang dong (Gi, Dy va Gpi, D)
duoc xac dinh tir két qua thi nghiém ba truc dong;

- Pic trung cho do bén dong la ty sé ng suat dong gidi han CSRgy duge xac dinh bang thi nghiém ba
truc dong.

Khéi lwgng nghién ciru dwoc xac dinh nhim dam bao muc dich va ndi dung nghién ctu, thi nghiém ba
truc dong duoc tién hanh voéi 88 mau bién dang dong va 47 mau nghién ciru d6 bén dong trong 7 loai dat
(khéng thi nghiém trong I6p 8). Vi tri ldy mau dugc xac dinh theo dién phan bd phd bién cua ddi tuong
nghién ctru: dat hé tang Thai Binh phan b phd bién & phia Nam, Tay Nam; hé tang Hai Hung phan b
phd bién & trung tm va phia Nam; hé ting Vinh Phuc phan b dic trung & phia Bic va phia Tay. Do sau
ldy miu duoc xac dinh theo do sdu phan b dic trung cua ddi trong nghién ciru (6 cac dién phan bd phéd
bién — bang 1). T4t ca cac diém Iy mau déu thu thap sé liéu thi nghiém SPT.

Két qua xac dinh céc chi tiéu dong hoc dugc trinh bay trong bang 3. Theo d6, c¢6 thé thay cac 1op dét 2,
3, 5 ¢6 tinh chat dong hoc thap, thé hién ¢ céc tri s6 CSRgy va G déu thap (so sanh 3 gia tri mé dun & 3
pha — hinh 2). Dic biét, 16p 3 (cat min) ¢ kha ning hoa 1ong & CSR > 0.16. Cac 16p dat sb 2 va 5 1a cac
I6p dat yéu cua hé ting Thai Binh va Hai Hung, dong thoi cling 1a cac 16p dét co do bén dong thap, tinh
bién dang dong lon. Céc 16p dat con lai trong diéu kién phan bd thyc té, nhin chung la cac 16p dat co kha
niang khang chan tét.
Bdng 3. Tong hop cdc chi tiéu dong hoc ciia cac loai dat nén

T s . Chi tiéu dong hoc & cac pha bién dang

Loai , yso, Ngudng bién ——
O s dang Dan hoi Tuyén tinh Phi tuyén
gi61 han (theo SPT) Y y

CSRg¢n Etv &l Gmax G (kPa) Dy Gni (kPa) Dni
Lop 1 0.231 0.018 2.4 87890 15233 0.112 5195 0.194
Lép 2 0.194 0.025 15 62793 6799 0.092 2769 0.182
Lép 3 0.16 0.01 0.5 55814 18325 0.089 12545 0.128
Lép 4 0.243 0.03 25 85129 8816 0.112 2429 0.176
Lép S 0.167 0.036 4.1 52147 6943 0.115 1787 0.200
Lép 6 0.636 0.025 - 127824 43736 0.101 13177 0.141
Lop 7 0.30 - - 67118 26415 0.114 13701 0.120
Lép 8 >0.6 - - 84681 - - - -
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Hinh 2. So sdanh tri mé dun ciia cdc 16p & 3 pha bién dang déng

3. Keét qua phan chia cau tric nén

Dua vao kha ning chiu wng suit dong theo do sau (bang 1) va tinh chat dong hoc cua mdi loai dét
(bang 3), c6 thé danh gia dugc mic do nhay cam cua céc loai dat trong cAu triic nén Ha Noi dbi véi dong
dat (bang 4).Két qua danh gia trinh bay trong bang 4 13 co s& quan trong cho viéc phan viing cau tric nén
theo tinh chat dong.

Bang 4. Tong hop két qua danh gid mike @6 nhay cam véi dong dat ciia céc logi dat trong cdu tric

nén Ha Ngi
Loai dat | D¢ bén dong — kha nang hoa | Kha nang khang chin Panh gia
long (v6i cat) - theobién dang dong

Lop 1 C6 kha nang mat 6n dinh | Tuong doi tot It nhay cam
(CSRgn =0.231 <0.26)

Lép2 | Co kha ning mat on dinh | Kém Nhay cam
(CSRgh =0.194~0.18)

Lop3 | Kha nang hoéa long cao | Kém Rat nhay cam
(CSRgh =0.16<0.18)

Lop4 | Co kha ning mat on dinh | Tuong dbi tot It nhay cam
(CSRgh =0.243<0.26)

Lép5 | C6 kha ning mat 6n dinh | Kém Nhay cam
(CSRgh =0.167~0.14)

Lop6 | Do on dinh cao (CSRgh | Rattot Khong nhay cam
=0.636>0.18)

Lop7 | Do on dinh cao (CSRg | Trung binh It nhay cam
=0.30>0.11)

Lop 8 P6 oOn dinh rit cao | Tot Khoéng nhay cam
(CSRg¢>0.6>>0.08)

Duya vao két qua phan vang cau tric nén khu vic Ha Néi ([1]) va dac diém tinh chat dong hoc cuia cac
loai dt trong pham vi nghién ctiu, cu trac nén dat khu vic nghién ctru duoc chia thanh 4 kiéu:

- Kiéu I: khdng c6 mat 16p dat nhay cam véi tai trong dong. Kiéu nay chi c6 mat cac 16p dat cua hé
tang Vinh Phiic (Lop 6, 7) va Ha Noi (Lop 8), phan b chu yéu ¢ quan Bac Tir Liém va Tay Ho (hinh 3);

- Kiéu 11: Chi c6 mit 1 16p dit nhay cam véi tai trong dong (L6p 5). Kiéu nayphan bé chi yéu ¢ trung
tam vé6i dic diém dat hé ting Hai Hung 16 trén mat;

- Kiéu I11: C6 mat 2 loai dat nhay cam vdi tai trong dong, trong d6 mot loai dat c6 kha nang héa long
cao (Lop 3) va mot loai 1a dat yéu cua hé ting Théi Binh (Lép 2). Kiéu 111 ¢6 dién phan b rong réi & phia
Tay va phia Nam khu vuc nghién ctru.

- Kiéu IV: C6 tit ca cac loai dat nhay cam véi tai trong dong, trong d6 mot loai dit c6 kha niang hoa
long cao (Lop 3) va hai loai 1a dat yéu cua hé tang Théi Binh (Lép 2) va Hai Hung (Lop 5). Kiéu nayco
mat nhiéu loai dat thugc tat ca cac hé tang, phan bd thanh nhiing dién 16n ¢ phia Tay va Nam.

177



T NAM TULIEM-
i %

SONG HONG

AR

Il

Kiéu Dic diém dia tang
[ Lép 6
16p 7- Lop 8
. Lop 4 — 1op 5
Lép 6 — 16p7- Lép 8
o | Lép1-16p2-16p3
Lép 6 - 16p 7- Lop 8
Lopl - 16p 2 - 16p 3
v

Lop 5

Lép 6 — 16p 7- Lép 8

(Dwa theo Ban do cdu tric nén Ha Néi va Ban do phdn viing dat yéu Ha Ngi — Nguyén Huy Phirong,

Duya vao sy c6 mat cua céc loai dat nhay cam véi tai trong dong trong mdi kiéu cau trac nén, cé thé

Hinh 3. So dé cau trdc nén dat khu viec ngi thanh Ha Ngi theo tinh chdr déng hoc

Nguyén Vin Phong, 2004)

danh gid mirc d¢ thuan loi khi xay dung cong trinh khang chan trong méi kiéu ciu tric nén (bang 5).

Bang 5. Tong hop két qua ddnh gid mire dé thugn loi khi xay ding cong trinh ngam theo kiéu cdu

tr(ic nén
Kiéu Dic diém dia tﬁng Dic diém cu tric nén Panh gia
| Ldop 6 Khong c6 mit cac loai dat nhay cam véi | Thudn loi
16p 7- Lép 8 tai trong dong
Lép 4 —16p 5 Chi c6 mat 1 16p dat nhay cam véi tai | {t thuan loi

Lép 6 — 16p7- Lép 8

trong dong (Lop 5)

Lop 1-16p2-16p 3
Lép 6 - 16p 7- Lop 8

C6 mat 16p cat min co kha nang hoa long
cao (Lop 3) va 1 16p dat yéu nhay cam vai

Khong thuén lgi
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tai trong dong ctia hé tang Thai Binh (Lop
2).

Lépl -16p2-16p 3 C6 mat 16p cat min c6 kha ning hoa long | Rét khong thuan lgi

v Lop 5 cao (L6p 3) va 2 16p dat yéu nhay cam voi
Lép 6 —16p 7- Lop 8 tai trong dong (Lop 2 va lop 5).

3. Két luan va kién nghi

Pat nén khu vuc Ha Noi duoc chia thanh tam loai dat c6 dic trung dong hoc khac nhau. Céc 16p dat
phan bb ¢ do sau Ion (chu yéu 1a 16p 7 va 8) khi duoc sir dung 1am nén cho cong trinh chiu dong dét co ty
s6 ting suat CSR khong gay ra pha hay dong. Nhiing I6p dat con lai phan b & d6 sdu nho hon déu co
nguy co bi mat on dinh khi duoc sir dung 1am nén cho cong trinh trong diéu kién c6 dong dat. Khi xem
xét tinh chat dong hoc cua cac loai dat & cac mirc do bién dang khac nhau, da xac dinh dugc ba loai dat
nhay cam véi tai trong dong, trong d6 c6 16p cat min (16p 3) cua hé ting Thai Binh c6 nguy co hoa long
cao, la loai dit dic biét nhay cam véi tai trong dong.

CAu trGc nén dét khu vyc noi thanh Ha Noi dwoc chia thanh 4 kiéu theo sy xuit hién cua céac 16p dat
nhay cam vai tai trong dong, trong d6 kiéu 11 va IV ¢6 mat loai dét nguy co hoa long cao.

Két qua nghién ctru c6 thé dwoc sir dung 1am co s& dé giai quyét bai toan md hinh nén dit chiju tai
trong dong, dac biét 1a khi thiét ké khang chan cho nha cao tang, dong thoi 1a co s¢ quy hoach va quan Iy
d6 thi. Théong tin trong bai bdo con c6 y nghia dinh huéng cho nhiing nghién ctu tiép theo vé dong hoc
trong khu vuc nghién cau.

Dé nang cao hiéu qua cua viéc phan chia cau tric nén theo tinh chat dong hoc, can thiét phai c6 nghién
ctu chi tiét hon, phan chia cac phu kiéu dua theo do sau va bé day cua cac loai dat nhay cam véi tai trong
dong.
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ABSTRACT
Ground structure of Hanoi area
based on soil dynamical properties for seismic design

Nguyen Van Phong
Hanoi University of Mining and Geology

This paper introduces the divided basis of soil types and soil structures based on soil dynamical
properties and the experimental results of the dynamic properties of eight soil types distributed popularly
in Hanoi area. The paper also given dynamical properties of the soils for each defomation phase, include
modulus (G), damping ratios (D) and soil liquefaction potential. In addition, the assessment of soil
sensitivity with dynamical loads was proposed based on analysis of soil properties. Then, the ground
structure of Hanoi area was divided into 4 structural typesand represented on the zoning map to serve the
designers and planners of structures with dynamic loads.

Keywords: dynamical properties; liquefaction potential; Hanoi ground structure.
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pamsaences o - VA TAINGUYEN VI PHAT TRIEN BEN VNG (ERSD 2018)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Nghién ctru dic tinh co 1y da voi Sebastopol
phuc vu stra chira, bao ton 1au dai ¢6 ¢ nudc Phap

Bui Trudng Son* )
Truong Dai hoc Mo - Dja chat

TOM TAT

Hién nay, nhiéu lau dai ¢d nhu Amboise, Chambord hay Chenonceau,...tai thung ling song Loire, Cong
hoa Phéap xudng cip nghiém ‘trong. Nguyén nhén 1a da voi trdng Tofus ding xay dung céc lau dai nay bi
phong héa manh liét, mau sic, tinh chét co 1y suy giam lam anh hudng dén stc chiu tai cua cong trinh,
anh huong dén vé dep thim my cua cong trinh dan dén khong thu hat dugc nhidu khach du lich dén tham
quan. Tuy nhién, vat liéu da voi tring Tofus ngay mot khan hiém do di khai thac qua mirc, vi vay viéc
tim kiém mot loai vat liéu mai ¢ tinh chét tuong tw d4 voi tring Tofus dé sira chita, bao ton cac lau dai
cb tai ving thung liing sdng Loire 1a hét stc can thiét. Két qua nghién ciru cho thay loai da Sebastopol co
mau sic, thanh phan khoang vat, héa hoc va cac dic tinh co hoc nhu cudng d6 khang nén, md dun dan
hdi va cudng do khang kéo duoc thi nghiém véi do bdo hoa khac nhau cé thé thay thé cho da véi tring
Tofus phuc vu cong tac stra chita, bao ton cac lau dai ¢d ctia nudc Phap.

Tirkhéa: da voi Tofus; da voi Sebastopol; tinh chit co 1y; 1au dai; thung ling song Loire.

1. Pit vén dé

Nude Phap duoc biét dén 1a noi co rat nhidu lau dai ¢ kinh, phan 16n duoc xiy dung tir thoi Trung
C6 dén thé ki 15. Vao thoi ky trung tim quyén luc cia nude Phap dit ¢ ving thung ling song Loire di co
42 1au dai duoc xay dung & day. Phan 16n céc lau dai c6 kién triic dic trung ctia thoi ki Phuc Hung, trong
d6 co cac lau dai rat noi tiéng nhu Amboise, Chambord hay Chenonceau, ...

Hinh 1. Lau dai Chambord nhin tir phia sau, dang duwoc tién hanh sira chira

Céc lau dai chii yéu dugc xdy dung bing loai da voi tring Tofus (tiéng Latin) dugc thanh tao tr ky
Creta. Loai da nay co dac diém co ban nhin bén ngoai toa ldu dai c6 mau tring nga dic trung, tuy nhién
lai c6 @06 rong cao, dé dang bi thAm nudc va dé bj phong hoa (Beck K., Al-Mukhtar M., 2017). Chinh vi
cac dgc tinh nay da lam cho céc lau dai b xay béng cac vat liéu da Tofus nhanh chong bi xudng cép, cac
khdi xay giam kha ndng chiu tai, mét thim my can phai thuong xuyén tu bd sira chita. Mat khac, de phuc
vu nhu cau xdy dung ngay cang tang, vat li¢u da voi trang Tofus ngay mot khan hiém, do do can thlet
phai tim kiém mot loai vat liéu méi c6 mau séc va tinh chat tuong duong dé thay thé sira chira, bao ton
céc lau dai ¢d ving thung ling song Loire 1a nhiém vu hét strc can thiét.

Trong bao cao nay s& trinh bay dic tinh co hoc ciia d4 voi Sebastopol nhim thay thé cho da voi tring
Tofus trong cong tac sua chira, bao ton cac lau dai c6 ¢ vung thung liing song Loire cua nudc Phap.

* Tac gia lién h¢
Email: buitruongson@humg.edu.vn
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(@)
Hinh 2. Hién twong an mon trén cdc vt liéu da Tofus
a. Mot phan birc twong cia ldu dai Chambord, b. Khung cika cia khdch san Effiat

2. Noi dung va cic két qua nghién ctru
2.1. Cdc tinh chit vt Iy ciia ctia dd Tofus va dd Sebastopol

- Mau sic: Quan sat bén ngoai ctia khdi da Tofus va Sebastopol trén hinh 3, vé mau sic 2 loai d4 nay
¢6 sy khac biét khong nhicu. Pa voi Tofus c6 mau trang, min trong khi d6 da voi Sebastopol c6 mau trang
be twong tng vi mau cua da Tofus khi chiu tdc dong ctia cac tdc nhan phong hoa.

(@) (b)

Hinh 3. Mau sdc bén ngoai cia da Tofus (a) va dd Sebastopol (b)

- Thanh phan héa hoc: Ching t6i sur dung phuong phap nhiét, thuc hién trén may LECO (model
SC144) dé phén tich thanh phan hoa hoc cua 2 loai da. Két qua phan tich thanh phan hoa hoc cua da
Tofus va da Sebastopol the hi¢n trong bang 1.

Bdng 1. Két qua phan tich thanh phan héa hoc cia 2 logi dd
Tén da SiOz Cao A|203 Fe O3 MgO Na,O | KO Ti02 P,Os | MKN
Tofus 41,78 | 27,741 199 | 0,88 | 0,23 |00 0,54 | 0,14 | 0,09 | 24,26
Sebastopol | 18,07 | 45,79 | 0,42 | 0,10 | 0,42 | 0,00 | 0,15 | 0,06 | 0,00 | 35,58

- Thanh phdn khodng vat: Nghién ciru thanh phan khoang vét dugc thuc hién trén kinh hién vi dién
tr tai phong thi nghiém da nganh cua Truong Bach khoa Orleans, két qua trén kinh hién vi dién tir cho
phép xac dinh dwoc thanh phan khoang vét va kich thudc cac khoang vét tao da. Tir két qua hinh anh va
kich thudc cac khoang vét tao da (hinh 4), cac khoang vat tao da chu yéu bao g6m thach anh, canxit,
mica,..trong do6 kich thudc cta cac khoang vat tao da Sebastopol 16n hon so véi da Tofus.

181


https://vi.wikipedia.org/wiki/L%C3%A2u_%C4%91%C3%A0i_Chambord

(@)
Hinh 4. Hinh dnh va kich thudc cac Ighoéng vat
cua da Tofus (a) va da Sebastopol (b) trén kinh hién vi dién tir quét (x200)

(b)

- Khéi hegng riéng va dp réng ciia da: Khoi lugng riéng cua dé dugc xéc dinh theo phuong phap binh
ty trong, do rong cia da xac dinh theo phuong phép bao hoa. Két qua xac dinh khdi luong riéng va do
rong clia d4 trong bang 2.

Bdng 2. Két qiia xdc dinh khoi heong riéng va d6 rong ciia da Tofus va da Sebastopol

Cac chi tiéu b4 Tofus bé Sebastopol
Do rdng (%) 48,40 42,60
Khdi lugng riéng ys(g/cm?) 2,64 2,68

2.2. Cdc tinh chit co hoc va tinh chit déi véi nwéc ciia da Tofus va dd Sebastopol

- Cwong dp khdng nén mét truc: Phuong phap duoc sir dung phd bién nhit dé mo ta cac tinh chét co
hoc cua da la cuong d6 nén don truc. PO bén co hoc cua da phu thudc vao thanh phén khoang vat hoc,
hinh dang va kich thudc cua cac hat cdu thanh, d6 x&p, tinh di huéng va c6 thé bi anh hudng boi sy hién
dién cua nudc (Anne S., 2014). Cuong d6 khang nén mét truc dugce xac dinh theo cong thirc (1):

Fmax Fmax
A w

trong d6: R; - cuong do khang nén mot truc ciia mau da thi nghiém, MPa; Fra- tai trong pha hiy, MPa,
S - dién tich tiét dién mau thi nghiém,cm? ; R - ban kinh tiét dién mau hinh try tron, cm.

Bdng 3. Két qiia xdc dinh cuong d khdang nén mot truc cia da Tofus va da Sebastopol

L Cuong d6 khang nén mét truc, Rc (MPa) Hé sd bat
Loai da Phuong do —— ——— 2 B
Trang thai kho Trang thai bio hoa | dang huéng

Vuong goc 11,67 4,83

ba Tofus 21%
Song song 9,13 3,86
) Vubng goc 9,88 6,28

Pa Sebastopol 15%
Song song 8,43 541

Bdng 4. Két qiia xdc dinh Médun dan hoi cua da Tofus va da Sebastopol

Loai da

Phuong do

Mbdun dan hoi, E (MPa)

Hé¢ so bat

Trang thai kho Trang thai bao hoa ddng huéng
Vudng géc 2037 988
ba Tofus 99 29%
Song song 1481 687
4 Sebastonol Vudng gdc 1968 1500 Lo%
4 Sebastopo 0
P Song song 1806 1342

Thi nghiém xac dinh cuong do khang nén mdt truc duoc tién hanh theo tiéu chuén AFNOR P94-420.
Céac miu da dugc ché tao dang hinh try, duong kinh 4cm, chiéu cao 8cm. Cac mau nay dugc lay theo
phuong vudng goc va song song voi mit 16p. Hé thong may nén don truc s& kiém soat viéc gia tai véi toe
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d6 0,05MPa/phiit. Qué trinh gia tai dugc tién hanh lién tuc dén khi mau thi nghiém bi pha hiy hoan toan.
Cac mau dugc thi nghiém & trang thai kho, do bdo hoa (HR) 1an luot 1a 12%, 33%, 76% va 100%. Két
qué thi nghiém xéac dinh cudong do khang nén mot truc, mé dun dan hoi, hé s6 bat dang hudng trinh bay
trong cac bang 3,4 va hinh 5.

——sec
1| —HR=12%

@ (b)

Hinh 5. Biéu do quan hé ing sudt - bién dang thi nghiém nén mét truc cia mdu da Tofus (a) va da
Sebastopol (b) iing vdi cac trang thdai khé (sec), dj bdo hoa HR = 12%, HR = 33%, HR=76% va
HR=100% (sat)

- Cwong dj khang kéo: Theo tac gia Andreev G.E (2011), cudong d6 khang keo cua da co thé xac dinh
theo phuong phap gian tlep, thong qua thi nghiém Brazilian duoc tién hanh theo dé xuit phuong phap thu
ctia Hoi co hoc da qubc t& (ISRM) va tiéu chudn AFNOR P94-422. Mau thi nghiém hinh tru ¢6 dudng
kinh 40mm, chiéu cao 40mm dugc nén t6i khi pha hoai theo phuong phép tdc do gia tai khong dbi
0,002Mpa/phat (hinh 6). Mau thi nghiém dugc dat vao ban nén sao cho ban nén tiép xtc voi mau doc
theo duong sinh ctia mau. Thi nghiém dugc tién hanh cho dén khi mAu bi phé hoai.

Cuong do khang kéo cua mau theo thi nghiém Brazilian dugc xac dinh theo cong thirc (2):
o = 2P,
“ DL

trong d6: P - tai trong pha huy, MPa; D - dudng kinh mau thi nghiém, mm; L - chiéu dai cuaa mau thi
nghiém,mm.

(2)

Anh huong cua do bao hoa dén cudng do khang kéo ciing duoc xét dén thong qua C4C mau co6 do bao
hoa ¢ trang thai kho (sec), HR = 12%, HR = 33%, HR=76% va HR=100% (sat). Két qua thi nghiém xac
dinh cuong d6 khang kéo, mé dun dan héi, hé s6 bat dang hudng trinh bay trong bang 5 va cac hinh 7.

Hinh 6. Xéc dinh cwong dg khing kéo theo phwong phdp gian tiép,
thoéng qua thi nghi¢m Brazilian
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Bdng 5. Két qiia xdc dinh cwong do khdng kéo ciia da Tofus va déa Sebastopol

L Cudng d6 khang kéo, ok (MPa) Hé sb bét
Loai da Phuong do —— — 2 .
Trang thai kho Trang thai bdo hoa | déng hudng
) Vubdng goc 1,3 0,38
ba Tofus 19%
Song song 1,48 0,51
’ Vuong gdc 0,92 0,52
ba Sebastopol 13%
Song song 0,98 0,66
2 2 —
:::12% A:GRZTS

15 4| ——HR=T6%

- Vdn téc song sieu am: Dé xac dinh van tdc séng siéu am truyén qua cac mau da, chung t6i sir dung
hé théng siéu am hién dai cua hing Diagnostic Sonar c6 thé do dwoc van téc séng doc theo 2 phuong
vubng goc va song song vai mit phan I6p. Trong nghién cau nay, ching toi sir dung phuong phap do truc
tiép voi dau do siéu am loai P143-01, c6 kich thuéc (10x10x7,5)mm cua hang Physics Instruments, tan sb
hoat dong 150Khz. Két qua do vén téc song doc theo cac phuong vudng goc va song song véi mit phan

(@)

16p va theo d6 bdo hda trinh bay trong bang 6 va hinh 8.

(b)

Hinh 7. Biéu do quan h¢é ing suat - bien dang thi nghiém Brazilian cia mau da Tofus (a) va da
Sebastopol (b) wng vdi cac trang thdi kho (sec), dé bdo hoa HR = 12%, HR = 33%, HR=76% va
HR=100% (sat)

Bdng 6. Két qiia xdc dinh vin téc séng doc Vy ciia déa Tofus va da Sebastopol

L Van téc song doc, Vp (m/s)
Loai da Phuong do —— .
Trang thai kho Trang thai bao hoa
Vudng goc 1800 1940
ba Tofus
Song song 1870 1950
) Vubdng goc 2180 2460
ba Sebastopol
Song song 2200 2450
2000 .
1V, = 1800 mis Vp = 1940 mmf Vy = 2460 mis
1800 4\.— ——————————————————————————— - 2’4+ L
1600 & !.:; ------------------------ -?i __________________________
1 '_k"_“"‘"la-.-u-.l"r
1400 TN Ty 1900 & - - - - ]
] AR A s e TOUPELIEE Vp=1970mis
1200j'""“""""-,f:.':-\'.'. """"" 1700 - = e e e
] Do bio hoa 2 hio hi
1000 +—————7—— T llllllll 1500 ..................??b.acrhuoil
0 0 40 % 100 0 2 40 60 80 100

Hinh 8. Biéu do quan hé vdn téc séng doc Vp va dé bdo hoa

(@)
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- Tinh chdt déi véi nwéc ciia dd: Mot s6 tac gia nhu Schrefler & Delage (2010); Dessandier (2010) da
nghién ciru tinh chét déi v6i nudc cua da thong qua thi nghiém don gian d6 1a dat mau d4 co dang tru tron
(dwong kinh 4cm, chiéu cao 8cm) trén mot vién da tham trong thiét bi mé ta nhu hinh 5 dé nuée tham vao
mau thi nghiém, dudi tac dung ciia nudc s& 1am thay doi kich thudc chiéu cao ciia mau. Luong thay doi
chiéu dai mau da khi tac dung ddi voi nuéc duogc tinh bang ty sé AL/L, trong ¢ AL 1a chiéu dai mau da
(um), L chiéu dai ban dau cua mau da thi nghiém (m). Két qua thi nghiém xac dinh tinh chat truong no
cua d4 da Tofus va Sebastopol dugc trinh bay trong hinh 9 va hinh 10.

Cot nwéc
mao dan Y

Hinh 9. So do thi nghiém tinh chdt doi véi meéc cia mau da

500 &
4 ~
'g e A 1
b -
E 40t - I E a0} o __________
] - 2
- ] A 4
2 W - T g W o
3 1 | 4
b B et g ,-/-': ----------- 4ol /____
"g ] /‘”f 2 + .
111 = ] w0l ATy
= 1 & ShEo R =
o ] e B bio hoa,% g bio hoa,%
4 0 T
0 20 40 60 80 100 0 20 40 60 80 100

(@) (b)

Hinh 10. Biéu dé quan hé giira ty sé AL/L (um/m) cua mau dé Tofus (a) va Sebastopol (b)
Tir cac két qua thi nghiém trén cé thé nhan xét nhu sau:

- Dé Tofus va Sebastopol c6 mau sic tuong tu nhau, d4 Sebastopol ¢6 mau tring nga hoan toan c6 thé
thay thé cho da Tofus ma khéng dé dang nhan ra bang mat thudng trén cac khoi xay thay thé da voi Tofus
bang da voi Sebastopol.

- Thanh phén héa hoc va khoang vat cua 2 loai da cé sy chénh léch khé I6n, da voi Sebastopol ¢d ham
lugng CaO gan gap d6i da Tofus, kich thudc cac khoang vat tao da voi Sebastopol ciing 16n hon da Tofus.

- Cac chi tiéu co hoc, bao gébm cudng o khang nén mot truc, cuong do khang kéo, mé dun dan hf)i
cua dé voi Sebastopol thap hon khong nhieu so véi da voi Tofus. Tuy nhién da voi Sebastopol c6 su bien
doi cac tinh chat co hoc theo phuong vudng goc va song song mat I6p (tinh bat dang huéng) thap hon da
vbi Tofus. C4c chi tiéu co hoc cua 2 loai da déu giam khi d6 bao hoa ting, nhung mirc do giam cta da da
vbi Sebastopol nhé hon so v&i da voi Tofus.

- Théng qua két qua thi nghi¢m tinh chat doi véi nudc, da voi Sebastopol khong nhay cam ddi voi
nudc bang da voi Tofus, diéu nay cho thay khi trong cung diéu kién d¢ am méi truong nhu nhau, da voi
Sebastopol it bi tic dong hon so v6i da voi Tofus.

3. Két luan

_Viéc lya chon loai vat li¢u da thay thé d4 voi trang Tofus trong cong tac sira chita bao ton céc lau dai
co la rat can thict d¢ dam bao suc chju tai ctia cong trinh va ve dep tham my cia cong trinh. Trong d6 da
VOi Sebastopol duoc wu tién lya chon voi uu diem la trit luong lon, phan bo nhicu trong thung ling song
Loire, thuan tién cho cong tac khai thac. Pa voi Sebastopol c6 mau sac tuong tu véi da voi trang Tofus,
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nén khi thay thé cac khéi xay d4 Tofus bang da Sebastopol van dam bao tinh tham my, khdng tao su khac
biét khi nhin bang mat thuong.

Céc chi tiéu co hoc, bao gdom cuong do khang nén mot truc, modun bién dang, cuong do khang kéo
cuia d4 voi Sebastopol & trang thai khd thap hon so véi da voi Tofus. Nhung chung lai ¢6 vu diém d6 1a
khi d6 bao hoa tang va dat gia tri 100%, thi cac chi tiéu nay cua da voi Sebastopol l6n hon so véi da voi
Tofus. Pay la yéu t6 rat quan trong vi cac khoi xay céc toa lau dai khong c6 16p vira bao vé bén ngoai,

chung thuong xuyén chiu tac dong truc tiép cua cac yéu té khi hau nhu nhiét do, do am va cac tac nhan
khéc.
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ABSTRACT

Study on physic-mechanical properties of Sebastopol limestone for
repairing, conserving the ancient castles in France

Bui Truong Son
Hanoi University of Mining and Geology

Many ancient castles now in the Loire valley, France like Amboise, Chambord or Chenonceau... are
severely degraded. The main reasons are due to the serious weathering of Tofus limestone. The
weathering leads to change the color, decrease the physic-mechanical properties, and then affect the
bearing capacity and the beauty of these constructions. These phenomena result in decline the number of
tourist to visit these places. However, the white-Tofus limestone material is now scarce due to the
overexploitation. Therefore, finding a new material that has the same color and properties as Tofus
limestone for repairing and preservation of ancient castles in the Loire valley isurgent. This paper
presents the physico-mechanical properties of Sebastopol limestone which can be used to replace the
Tofus limestone in repairing and preserving these ancient castles in France.

Keywords: Tofus limestone; Sebastopol limestone; Physico-mechanical properties; Castle; the Loire
valley.
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Apply electromagnetic approach to study saltwater intrusion

in Crau coastal aquifers, France
Nguyén Béach Thao2*
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2 Centre for Excellence in Analysis and Experiment (CEAE) , Hanoi University of Mining and Geology

ABSTRACT

Coastal aquifers constitute an important high-quality freshwater resource exploited for agriculture,
industry and human consumption. An increase in salinity occurs close to the sea, highlighting the need to
investigate the water balance and groundwater behavior. Normally, this task could be solved by using
monitoring and groundwater modeling. The main difficulty is to parameterize and calibrate/validate the
variable-density modeling. This requires adequate information on aquifer parameters and concentration
distribution in groundwater. To solve this problem, we propose to use geophysical investigations to
describe and image the transition zone of the freshwater/saltwater. Such investigations can help to setup
and validate the variable-density flow models. Electromagnetic method has been used to determine
saltwater intrusion in groundwater in this aquifer by using EM34 equipment (Geonics Ltd). This method
has been applied succesful in Crau aquifer, southeastern France, where hydrological characteristics are
similar to coastal aquifers in Vietnam.

Tur khoa: Electromagnetic, EM34, Saltwater intrusion, Coastal aquifer

1. Introduction

One of the most popular geophysical methods currently used to provide information about the spatial
variation of soil properties is electromagnetic (EM) induction (Triantafilis and Monteiro Santos, 2013).
EM methods were originally developed for mine exploration and have been widely used over the last
decades for engineering purposes (McNeill, 1980) and for groundwater investigations (Fitterman and
Deszcz-Pan, 2004) and its cost effective, reliable. These techniques have been described in geophysical
handbooks and scientific papers (McNeill, 1980, Stewart, 1982, Stewart and Gay, 1986, Borne, 1990,
Triantafilis et al., 2003, Santos, 2004). Then, despite the qualitative nature of the provided information,
this method is widely applied for hydrogeological and environmental investigations. Many applications of
EM surveys have been applied for resources management in coastal aquifer (Stewart, 1982, Goldman et
al., 1991, Frohlich et al., 1994)

With the development of the EM31 and the EM34-3 (Geonics Ltd) it is possible to map terrain
conductivity virtually as fast as the operators can walk and at low costs. The interpretation of EM data by
using some modeling programs is qualitative even their inversion can be done for layered models.

2. Methodology
2.1. Principle of operation

In this study, we employed an EM34-3 of Geonics (Figure 1) to directly measure bulk conductivity.
This equipment consists of two coils. One is the transmitter which is energized with an alternating current
at a specific frequency and other is the receiver. The transmitter creates a magnetic field in the subsurface
while the receiver detects and records the magnetic field. These two coils can be operated with different
spacing of 10, 20 and 40m to vary the depth of exploration. Changing the orientation of
transmitter/receiver loops from the vertical to the horizontal (Figure 2) also varies the depth of
exploration by increasing the 70% response from 0.75 to 1.5 time the intercoil spacing (McNeill, 1980).
The use of different intercoil spacing with different frequencies (6400, 1600 and 400 Hz) and different
loops orientation vertical and horizontal allows to construct an image of subsurface electrical conductivity
distribution from 7.5 meters to a maximum of 60 meters (Santos, 2004).

*Tac gid lién h¢
Email: nguyenbachthao@humg.edu.vn
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Intercoil spacing of 10, 20, 40m

Trasmitter loop Receiver loop

Figure 1. Geonics Electromagetic EM34-3 instrument applied in study area

Horizontal coplanar Vertical coplanar
coil orientation coil orientation

[

a
a

OO

Figure 2. Relative response versus depth for
(a) vertical dipoles and (b) horizontal dipoles
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Figure 3. Comparison of relative responses for vertical and horizontal dipole modes. Note x axis =
depth/intercoil spacing. (reproduced from McNeill, 1986)

Consider to Figure 3, in which a transmitter coil Tx energized with an alternating current at an audio
frequency, is placed on the earth and a receiver coil Rx is located a short distance s away.

The time-varying magnetic field arising from the alternating current in the transmitter coil induces
very small currents in the earth which generates a secondary magnetic field Hs which is sensed, together
with the primary field, Hp, by the receiver coil. In general, this secondary magnetic field is a complicated
function of the intercoil spacing s, the operating frequency, f, and the ground conductivity o. Under
certain constraints, technically defined as “operation at low values of induction number”, the secondary
magnetic field is a very simple function of these variables. These constraints are incorporated in the

design of the EM31 and EM34-3 whence the secondary magnetic field is shown to be
H, _iou,os’

H 4

p

Where:

Hs: secondary magnetic field at the receiver coil
Hp: primary magnetic field at the receiver coil
o =2nr¢
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f = frequency (Hz)
1o = permeability of free space
o = groundwater conductivity (mho/m)

s = intercoil spacing (m), |= \/—_1

The ratio of the secondary to the primary magnetic field is now linearly proportional to the terrain
conductivity, a fact which makes it possible to construct a direct-reading, linear terrain conductivity meter
by simply measuring this ratio. Given Hs/H, the apparent conductivity indicated by the instrument is

defined from equation as below:
4 [ H,
o, = 5| —
opsS™\ H,

Usually the interpretation of the EM34-3 data is qualitative. One-dimensional modeling or inversion
is possible (Santos et al., 2002).

A mesh of prismatic blocks centered at each measurement point, as is usual in three-dimensional
modeling, make up the earth model. The program inverts all the data set jointly, using the cumulative
response (McNeill, 1980) approach at each site of the grid of measurements to calculate the forward
response and derivatives. Spatial smoothness constraints are introduced during the inversion procedure in
order to construct a conductivity model, which represents the main features contained in the data. Two
inversion algorithms are given by Sasaki. The least square solution of such a non-linear smoothing
problem is (Sasaki, 1989):

[(373+2C7C) Jop=JTb

And in the second algorithm (Sasaki, 2001), the equation is :

[(373+2C7C) |op=TTb+2CTC(pps)

Here op is the vector containing the corrections applicable to the model parameters, p, is a reference
model, b is the vector of the differences between the logarithm of the observed and the calculated o, J is
the Jacobian matrix, the superscript T is the transpose operation and A is a Lagrange multiplier that
controls the amplitude of the parameter corrections and the elements of the matrix C are the coefficients
of the values of the roughness in each parameter which is defined in term (Sasaki, 1989). Although the
final result obtained applying such a method is only a rough approach of a three-dimensional model and,
for this reason it is designated as quasi-three-dimensional model, it can be very useful in the global
interpretation of surveys.

Therefore, we have some difference methods of interpretation:

i) Direct interpretation using multiple EM readings at selected locations apply (empirical) formulae
and using EMIX34 computer software;

ii) Analysis of relative readings (shows area of saline water and fresher water);

iii) Correlation of results with other more direct techniques:

— Salinity profiles from boreholes on same island;

— Salinity profiles from islands with similar geology;

— Electrical resistivity soundings.

2.2. Interpretation

3. Research area

The Crau coastal plain is a paleo-delta of the Durance River, located in the Southeastern of France,
East of the present delta of the Rhéne River, which is also known under the name of Camargue. The Crau
aquifer delimited by Alpilles mountains in the North and by the Mediterranean sea in the South, forming
a triangular area of about 600 km? between Arles, Salon-de-Provence and Fos. The aquifer is mostly
recharged by direct infiltration of rainfall, irrigation practices and lateral groundwater flows. The
irrigation of about 15,000 ha of meadow is done using water from the Durance supplied by a dense
network of channels (Olioso et al., 2013). Groundwater naturally discharges into the marshes and the
Rhdne River. Intensive withdrawal occurs from pumping wells. The Crau aquifer is the main resource of
domestic water for more than 300,000 inhabitants. It is important to notice that there is no natural river
over the Crau plain and that all the surface water transfers occur through artificial canals.

In this study, our approach was applied on an area of about 140 km?, is situated in downstream part
of the Crau coastal plain, what is now called “Study area” where located the salt/fresh water interface
shown in Figure 4.
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The study area was considered a suitable case of study area because: (i) it is an important aquifer in
the South of France, highly vulnerable to salinization due to its coarse nature; (ii) groundwater salinity
problems have occurred due to a great number of groundwater extraction wells for irrigation and the
changes in the water management; (iii) the groundwater abstraction for domestic/industrial use caused
significant variation of water heads; (iv) a dataset over a 20 year period is available for the site.

The Crau aquifer is globally unconfined, but becomes semi-confined to confined in the marsh area of
Vigueirat and Landre ponds (Figure 5), due to the presence of semi-pervious material (Rhone River
sediment and lacustrine deposits). This material has low hydraulic conductivity (between 3.7x10-5 and
8.7x10-3 m/s) and its thickness in the study area varies from Om at the limit of Crau aquifer to more 7m
near Arles-Fos canal. The specific yield of aquifer obtained from pumping tests is in the range of 0.01 to
0.18 attesting the unconfined to semi-confined (leaky) behavior of aquifer.

4, Results and discussion

Two campaigns of EM surveys have been conducted (Figure 6) in marsh area around the saltwater
front which was defined by electrical conductivity measurements .
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Figure 6. Position of electromagnetic (EM34) Figure 7. Principle of EM34 profile with regard to
measurement points interface between fresh and salt water of cross
section I-7".
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Principle EM profile with regard to saltwater front is shown in Figure 7. The first campaign have
been carried out in four sectors northeastern side of the canal Colmatage (sectors 1-4) and the second
campaign in eight sectors on the other side of canal (sectors 5-12). The transmitter-receiver separation
was 10m (EM34-10) and 20m (EM34-20) with both vertical dipole (VD) and horizontal dipole (HD).
Distance between sectors varies from about 600 m to 11 km. 480 points where measured with EM34-10,
853 points with EM34-20 and 30 points with EM34-40 (Table 1). The topography in marsh area is flat at
a level between 0-1 m.asl in the marsh zone and 2-3 m.asl in the sector 1-4. In several sectors, some
measurements with an intercoil separation of 40m (EM34-40) have been added in order to image the
apparent electrical conductivity distribution at the difference depths. These surveys have covered
distances of more than 30km (Figure 6, Table 1).

Table 1. EM34 profiles in research area

. Measurements
Distance (point)
Sector Location P
(m) EM34- EM34-
10 20
Center Crau
1 (nearby P21, 1,600 90 73
P21bis) . .
Figure 8. EM34 measurement in study area
Along Center
2 909 22
Crau canal
3 Nearby X20 1,153 32
piezometer
4 Nearby X26 1235 29 36
piezometer
5 Northern of 1977 57 57
Vigueirat
Center of
6 Vigueirat, nearby 2,028 40
XB
Center of
7 Vigueirat, nearby 1,426 33 33
X19
8 Southern of 2,598 121
Vigueirat
9 Sector Pissarotte, 2,236 117 96

nearby X13, X31
10 Sector Tonkin 2,599 28 83
Along Colmatage

11 5,849 107
canal

1p  Alongcanal 6800 126 153
Arles-Fos

Total 30,410 480 853

After two campaigns of EM survey, 12 profiles of EM34 have been done (Figure 6 and Table 1) in
the marsh area, with 10 profiles perpendicular with salt-freshwater limit and two others along the canals.
The spatial distribution of apparent soil electrical conductivity (oa - mS/m) of EM34-20 have been
compared with a spatial distribution of electrical conductivity (EC) measurements from in pore water at
10 m depth. The small oa (<30 mS/m) characterize the freshwater zone in the center and northeast of
Crau. In the zone along the Colmatage canal in center of marsh area, o varies from 30-80 mS/m
characterize a saline intrusion zone, equivalent to EC from 6000-18000 uS/cm. In the southwest area, ca
is very high (>100 mS/m) characterize the saltwater zone.

The EM34 data have been interpreted by using the software EM4Soil - a software package which
was developed to enable the inversion of electromagnetic (EM) conductivity data o acquired at low
induction numbers (EMTOMO, 2015). The inversion algorithm is based upon the Occam regularization
method (Sasaki, 1989, Sasaki, 2001) was described and applied in several studies (Santos et al., 2010,
Triantafilis and Monteiro Santos, 2013, Triantafilis et al., 2013). With the inverse model, EM34 apparent
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conductivity (oa) were inverting using a 1-D spatially constrained algorithm for quasi-3D conductivity
imaging, then a map of spatial distribution of estimated electrical conductivity o have been done would
help to better understand in term of geology (structure, lithology,...) and hydrogeology (saline
groundwater interface, ...).

The first campaign, studying the thickness and geometry of depositional systems, using intercoil
spacing of 10 and 20 m, has been applied on 4 sectors in the NE of the Colmatage canal. This sector
contains freshwater and is far from salt-freshwater limit as determined by electrical conductivity
measured in piezometers. The second campaign have been developed around the salt intrusion zone
described by previous studies (SAFEGE, 2006). This campaign was dedicated to understand the current
distribution of salt and brackish water in this aquifer.

S

Figure 9. Spatial distribution of appaeent electrical conductivity [1a (mS/m) with EM34-20m HDM (upper) and
electrical conductivity ECe ([1S/cm) in groundwater at -10m depth from groundwater level in piezometers
(lower), red and blue colors represent the conductive and resistive layers, respectively.

Table 2. EM-34 survey measurement statistics : voweom - Yo - vouiom
Emn E“ 1818 E'm:
= 800 o 1212 @ ‘f-!:
Sensor Readings Mean+-  Std Min Max £ s N Eil: ol £
00 T ']""N T o0 “:".}Fr‘."‘"n. - o0 .H = T
1Std dev- 71 869 12068 1864 105 882 1260 1838 480 685 B8a0 1075
dev Conductivity {m3,/m) Conductivity (mS/m) Conduetivity {mS/m)
) HDM-10m HDM-20m HDM-40m
VDM- 435 77.38 64.83 7.13 201.30 %-':': z-s;;:ﬂ- 3-3: 3
tom = % W e R
HDM- 435 2917 2474 3.80 93.34 oo SRRl ™ oo LR el 0o JELTLILINE L
10m ~onductivity (mS/m) Conduetivity (mS/m) Conduetivity (mS/m)
VDM- 774 58.99 3830 10.50 198.07 Figure 10. EM34 data statistic of all measurements
20m
HDM- 774 60.12 48.75 9.70 232.65
20m
VDM- 30 62.32 13.65 49.00 112.60
40m
HDM- 30 42.97 2.87 38.60 48.00
40m

To interpret the spatial distribution of electrical conductivity o within these sectors, one campaign of
electrical conductivity ECe profiling in boreholes has been done at the same period of geophysical
campaign. Two perpendicular sectors of ECe have been investigated, one along the road N286 (Figure
11) and the other along the canal from Arles-Fos (Figure 12). On both profiles, spatial distribution of ECe
is clear. Spatial maps of estimated o from electromagnetic EM34 were compared to the spatial maps of
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ECe. The spatial, vertical distribution of ECe measured in piezometers (Figure 11) shows that the
saltwater comes from SW to NE. Saltwater (with ECe > 2250 mS/m) from -10 m in X4415, and from -14
m in X13 but in X33, ECe at -20 m is only 2030 mS/m. The spatial distribution map of o (Figure 11)
shows a similar pattern with higher conductivity in the SW, and decrease to the NE. High value of
electrical conductivity o> 150 mS/m is observed at about 10 m depth in X13 but disappears even at -20
m depth in X31.

line: Pissarrote sactor, ...
RMSE= 24.4
N 20

xap Celeulated Model
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o 200 400 600 800 1000 1200 1400 1600 180G -
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Figure 11. Spatial distribution of upper) electrical conductivity water in piezometers (ECe - 1iS/cm) and
below) estimated electrical condutivity from EM34 apparent electrical conductivity (ca — mS/m) in sector
EM9 (Pissarote)

It is similar for the sector along the Arles-Fos Canal. A spatial distribution of o was obtained from
the apparent survey electricity with root mean square error (RMSE) of 28.0%. The 2-D estimated o
profile shows that the higher o are distributed in SE and decrease to NW direction. From Figure 12 the
depth of saline groundwater with ECe > 2250 mS/m have been found at 14 m depth in L1 and are not
present in X21 (at 18m). Comparing the pattern of two sectors, the saline groundwater zone from Figure
12 has the pattern of o > 150 mS/m and fresh water zone with o between 5 and 40 mS/m. From the
pattern of the distribution of the estimated electrical conductivity and electrical conductivity of water in
piezometers from Figure 11 and Figure 12, the inverse models compared favorably with the electrical
conductivity profiles obtained from piezometer measurements. It is obvious that the distribution of o
confirms the presence of saline groundwater.
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Figure 12. Spatial distribution of a. electrical conductivity water in piezometers (ECe — [1S/cm) and b.
estimated electrical condutivity from EM34 apparent electrical conductivity ['a—mS/m) in sector EM12 along
the canal from Arles-Fos.

In sector 1, the small o (less than 2 mS/m) have been found from top to about 4 m depth. One can
distinguish the water table in the aquifer (water table in Pz21 is 3.15 m). In some sectors, o of the top soil
(few meters depth) is very high (o> 150mS/m) and compares to the values of ECe smaller than 20 mS/m
(fresh water). These zones coincide with the clay layer described in piezometers XB, X19, L1. The
electrical conductivity is high in some places because: 1) water table is very low about 0.3 m to 0.7 m
from the surface; 2) saltwater table is shallow (less than 10 m); 3) surface water is not connected to pond
or canals and 4) effect of evapo-transpiration that concentrates salt in water. In comparison, the saturated
sand and gravels layer with fresh water (ECe < 200 mS/m) is characterized by o ranging between 5 and
40 mS/m.

In sector EM12 along the Arles to Fos canal, the value of RMSE is 28% and could be due to the low
resolution of oy along this sector. The sector is too long (>10km), and data of EM34 is discontinue in
some parts because of the security regulation of Vigueirat (cows and bulls grazing).

Despite these comparisons and validations, electrical conductivity o appears to sign the presence of
saltwater and the difference of lithology. Therefore, the spatial distribution of o from quasi 3-D imaging
have been done to validate and calibrate at difference depths the saltwater model (Figure 13).

Figure 13 shows the spatial pattern of estimated electrical conductivity from EM34 data at difference
depths. All distributions show a high conductivity zone in the southwestern part of the area. These
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conductive zone can potentially present saltwater intrusion. Coupled with 2-D cross sections (Figure 11,
Figure 12), interpretation for the different depth has been done. With the respect to soil type and
conductivity, the depth of clay layer and the interface of salt-fresh water have been determined.

10131,
Survey: Cralummm H | Survey: Cl!g‘llﬁlﬁ
e oo | a | <D Mtel Horizer
i | Depth: 308 m

T4038 - A — T 74038 -

ABTEL ommmeemmmmneesnamen e 26761

Northing
Northing

1948.4

19484

- j
=783

t
¥R411 122021 -3B11 3680.0 TR4LL 122081
Easting Easting

—77a3
—5BLL

t
3680.0

Bo.0 1000 1BO.0 2000 RE0.Q B0.0 1000 160.0 2000 REOQ
Cond {m3/m) Cond {m%/m)

Figure 13. Spatial distribution of estimated EC ( ms/m) at 10m and 30m depth from a joint inversion of
EM34-10, EM34-20 and EM34-40 data using a 1-D laterally contrained algorithm for quasi-3D conductiviy
imaging;
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Figure 14. 3D distribution of estimated EC (o - ms/m) from a joint inversion of EM34-10, EM34-20 and
EM34-40 data using a 1-D laterally contrained algorithm for quasi-3D EC imaging

Resistivity distributions from EM and ERT methods show four different layers. i) A superficial
unsaturated layer made of coarse sand and gravel (thickness of about 6 m) in the northeastern part of
marsh area (center of research area) with very low o < 2 mS/m; ii) a saturated coarse sand and gravel
layer with fresh water where o ranges from 2 to 30 mS/m; iii) a superficial fine sand and clay layer found
in marsh area where o varies from 100 to more than 300 mS/m and iv) a conductive (o> 80mS/m) coarse
sand and gravel layer saturated by brackish or saltwater observed between 3-7 and 30 m depth in sector
Pissarotte and between 15-20 and 30 m depth in Vigueirat area (Figure 11 and Figure 12).

The electrical conductivity of aquifer increases with depth and towards SW due to saltwater. The
most conductive area is found in sector Pissarotte (Figure 11) and in sector along the Arles-Fos canal
(Figure 12) with o > 150 mS/m at a depth less than 10 m. This characteristic is observed for all other
sectors in the marsh area.

The variation of electrical conductivity also corresponds to the variation of lithology. The thickness
of superficial fine sand and clay layer increases to SW from 0 m in center to 5-7 m along the Arles-Fos
canal. On the other hand, water level decreases to SW from 2-3 m in the NE of marsh area to 0.3-0.7 m
SW of marsh. Therefore the thickness of high conductive (low resistivity) superficial layer also increases
to SW due to: i) influence of clay content and ii) increase of dissolved salt due to evaporation.

5. Conclusion

Geophysical methods are very useful techniques to inform on the hydrogeological characteristics and
calibrate models. Inversed 2D and 3D geophysical models provide high resolution datasets of subsurface
structure at a low cost and in a short time. However, this technique still faces difficulty while different
resistivity models may produce the same apparent geophysical effect. Therefore, to reduce the errors and
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uncertainties in geoelectrical models, it is necessary to compare these models with geological and

hydrogeological data.

In the study area, the saltwater front is located around the marsh area where it is distributed in a
dense network of ponds, canals and the bulls grazing fields of the bull husbandry industry. Because space
for geophysical measurements is very constrained, electromagnetic methods appear useful and need little
measurement space. An electromagnetic method using a EM34 device have been applied for mapping the
saltwater intrusion with a total investigation length of more than 30km. This method is very simple and
rapidly operated at a low cost and on a restrained surface. In order to reduce the errors and uncertainties
and to validate results of EM method, a combination of difference geophysics techniques is strongly
recommended. Electrical Resistivity Tomography (ERT) was the second choice and developed within this
study in three profiles. The advantage of the ERT method is the quality of the electrical resistivity data
obtained with relatively high spatial resolution. Both the EM and ERT can be coupled to obtain a
continuous coverage of the underground in 2D and 3D spaces. The EM34 data have been interpreted
using the software EM4Soil and ERT resistivity interpretation have been done with RES2DINV.

Based on the apparent resistivity/conductivity values obtained from ERT and EM investigations, 3D
saltwater distribution was characterized. The low resistivity area is located in the southwest of the study
area. Low resistivities were found from 4-5 m.asl close the southwest boundary to more than 20 m.asl
near X34, X35 (about 1.7km from the boundary). Observations of water in wells and boreholes also
indicate brackish water. In marsh area, low resistivity was found near the surface confirming the presence
of a top clay layer and the salinity of surface water caused by evaporation. Outside this area no indication
of saltwater or saltwater intrusion has been found.

Based on ERT results, porosity of the aquifer was estimated using the Archie’s law for each layers of
the aquifer. Data provide detailed information on geometry of the aquifer that can be further interpreted
using the lithological descriptions from boreholes.
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ABSTRACT

Water is one of the most essential natural resource on Earth. A good assessment of both surface and
ground water always leads to an effective and sustainable water resources management. In Vietnam, the
management of water resources has mainly focused on surface water, the problems related to ground
water have not been manage in a rigorous manner. This study aims to assess surface and groundwater
availability in Dongnai river basin by integrating SWAT and MODFLOW models. These models were
run individually and integrated through the recharge rates. The simulation results were then compared and
showed good agreement with observed data. The results showed Tuyen Lam, Da Huoai and Dak Song
districts are the locations which have high surface water potential which is in the range of 40-50 I/s/lkm2.
The ground water simulation indicated the areas having high ground water availability are located at the
same places with the regions having high surface water availability. Dak Song is also the region having
the highest ground water availability with around 9 I/s/lkm2.

Tur khéa: Surface water, groundwater, SWAT, MODFLOW, Dongnai, recharge rate

1. Introduction

These days, water scarcity is a widespread problem around the world. Water availability becomes a
matters of interest in everywhere, especially in arid or semiarid areas. Traditionally, management of water
resources has concentrated on surface water or ground water as if they were separate entities (Winter et
al., 1998). However, surface water and ground water are not separate components in the hydrological
cycle (Dowlatabadi et al., 2015). In Vietnam, water resources management has mainly focus on the
surface water (Chau and Khanh, 2017, Au et al., 2013; Phung et al., 2014), while problems related to
groundwater have not been managed in a rigorous manner. In most of the studies have been done,
modelling is the most suitable method for simulating surface and groundwater availability.

The Soil and Water Assessment Tool (SWAT) and MODFLOW are 2 well-known and widely-used
surface and groundwater models, respectively. These two models represent two different environments
and each is limited in its simulation domain with their corresponding strong points and drawbacks. In one
side, SWAT is a basin scale, semi-distributed model and is often used to simulate hydrological processes
in surface and in shallow aquifer. Its calculation is based on hydrological response units (HRUs), which
are conceptual units of homogeneous land use, management, slope, and soil characteristics that extend
below the surface to a soil profile depth (Arnold et al., 1998). SWAT model can only simulate shallow
ground water flow in a restricted layer, around 6 m below ground surface, in which the seepage below it
is assumed to be lost and out of the system (Neitsh et al., 2011). In the other side, MODFLOW presents
as a three dimensional, distributed finite-difference ground water model and it can simulate ground water
flow for variably saturated subsurface systems including shallow and deep aquifers. However the model
is limited to investigating ground water-surface interaction, as it cannot simulate surface process. On the
other words, the ground water model was not adequately linked to surface water model (Anh et al., 2009;
Hiep et al., 2012; Quynh et al., 2014). In those study, ground water recharge, an important input for
ground water model, could not be calculated from hydrological components, which are precipitation,
evapotranspiration and surface runoff, however it was determined through trial and error method during
calibration process.

In recent decades, there were some conjunctive simulations of surface water and ground water using
SWAT and MODFLOW (Putthividya et al., 2017; Kim et al., 2008; Guzman et al., 2015; Dowlatabadi et
al., 2015). In those studies, there were several methods to integrate SWAT and MODFLOW, however the
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integration through recharge rate between HRUs in SWAT and cells in MODFLOW is the most feasible
method. Those studies were successful in evaluation of water availability in various regions of the world
and became a useful data to support the water management policy.

Dong Nai river basin is one of four major river basin in Central Highland in Vietnam. This region were
dominated by many ethnic populations whose have low standard of living. Their income mostly comes
from agricultural products including perennial tree such as coffee, rubber and pepper or annual trees
which are much dependent on water resources. The role of surface and ground water in this area are both
very important. Therefore an adequate assessment of water availability for surface and ground water is
really necessary. This study aims to integrate SWAT and MODFLOW model to assess the surface and
ground water availability in Dong Nai river basin. The model accuracy was ensured through the
calibration and validation process with observed data.

2. SWAT, MODFLOW and their integrated structure

2.1. SWAT model

SWAT is a physically based and semi-distributed model developed by Agricultural Research
Services of United States Department of Agriculture. It is a basin scale model using to simulate:
hydrology of basin, water quality, climate change, crop growth, sediment yield and impact of land
management practices (Fadil et al. 2011). In SWAT the basin is divided in to sub-basin and the sub-basin
are further divided into Hydrologic Response Units (HRUs) which present as units with similar land use,
slope and soil type. The model calculates the water balance for each HRU base on the following equation
(Eqg. 1) (SWAT user manual)

t
SWt = SWo + Z(Rday _qurf - Ea _Wseep _qu)i (1)
i=1

Where SW; is the final soil water content at time t (mm), SW, is the initial soil water content (mm),
Raay is precipitation in day i (mm), Qsur is the amount of surface runoff in day i (mm), Ea is the amount of
return flow in day i (mm), Qseep is the amount of water entering the vadose zone from soil profile in day i
(mm) va Qqw is the amount of return flow in day i (mm).

Recharge to both shallow and deep aquifers is estimated

Wrchrg,i = (1 - exp[_l/é‘gw})'wseep + eXp[_l/é‘gw]'Wrchrg,ifl (2)

where: Wrenrg,i iS the amount of recharge entering the aquifer on day i (mm); dqw IS the delay time or
drainage time of the overlying geologic formations (days); Wseep is the total amount of water exiting the
bottom of the soil profile on day i (mm); and Wicnrg,i-1 iS the amount of recharge entering the aquifer on
day i-1 (mm).

The basic input required for SWAT simulation are topography, land use map, soil map and weather data.
Figure 1 and 2 show some important features in Dongnai river basin. Out of the total study area, 56.5% is
covered by forest, 36.2 % is covered by agriculture land and the rest is shared by other classes. The
elevation ranges from 59 m to 2282 m. Fluvisols, Acrisols and Ferralsols are the major soil association of
Dong Nai basin. The locations of 7 rain gauge stations including Dak Nong, Duc Xuyen, Dai Nga, Dai
Ninh, Lien Khuong and Da Lat were presented in Figure 1a. There were two water level stations in Dong
Nai basin. They are Dak Nong and Thanh Binh station with daily time series will be used for calibration
and validation processs.

Thailund

Elevation
;\ a) L. F ° :Raingaugeslation L [ H]gh . 2282

: River
| = e 2y 2 Dongnai basin in CH| -

= : T - - Low: 59
Figure 1 a) Location and b) topography data in Dongnai river basin
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Figure 2 a) Land-cover and b) soil data in Dongnai river basin
2.2. MODFLOW model

MODFLOW is a three-dimensional finite-difference ground water model developed by Waterloo
Hydrogeologic. It can simulate steady and non-steady flows in a saturated system, in which aquifer layers
can be confined, unconfined, or a combination of confined and unconfined (Dowlatabadi et al., 2015).
The model can consider all common boundary conditions including fixed pressure head, groundwater
recharge, variable or constant fluxes and etc. In MODFLOW, the aquifer system is meshed by a
discretized domain consisting of an array of node and associated finite difference cells (Chiang and
Kinzelbach, 1998). Its governing equation is based on Darcy’s law which is described by the following
partial differential equation

2(Kxxa—hj+2 Kyya—h +Q(Kzza—hj—W:Ssa—h (3)
OX ox) oy oy) oz 0z ot
Where Ky, Kyy and K;; are the hydraulic conductivities along the x, y and z axes parallel to the major axes

of hydraulic conductivities, h is the piezometric head, W is a volumetric flux per unit volume representing
sources/sink of water, Ss is the specific storage of the porous medium, and t is time.

The ground surface of basin has been created by using the 30 m resolution Digital Elevation Map (DEM)
(Figure 3a). The main geometric-structure and hydrogeological characteristics of the study area were
based on the geological and lithological descriptions of 400 boreholes located in Central Highland areas.
Their characteristics are very complex, however they can be categorized in to four main geological layers
(Table 1). The grid size of the model is 1 km x 1 km (Figure 3b) and the boundary condition are river
network, recharge rate and pumping wells.

Figure 3 Three dimensional visualization of model
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Table 1 Geometric-structure and hydrogeological characteristics of basin

Hydraulic

L . Conductivity (K, cm/s) Storage (S)
ayer in
. . Average
model/ | Lithological .
Geologic | descrinfi Thickness Specific
eologic description | ) Specific Effective | Total
al type Range of | Average K Yield: S Storage porosity | porosity
K (cm/s) | (cmis) (_)' Y | Coefficient A )
:Ss (1/m)
Layerl: | Alluvium 2 3E-05 =
Quaterna | sand,silty | 5+ 10 : " | 1.90E-03 | 9.30E-02 | 1.00E-05 |7.50E-02|9.40E-02
1.8E-02
ry (Q) | clay, gravel
Sandstone,
. | gravelstone,
Layer 2: -~ .
Neogen aQL'"txe 50 [30E95%1 5 10E-03 |8.80E-02| 1.00E-05 |7.10E-02 |8.90E-02
N) ywt peat, 1.5E-02
diatomit and
tholeit basalt
Layer 3: Weathering
Basalt | Pasaltand 1.2E-07 +
Pleistoce | . POrous 70 69E-01 8.80E-03 | 8.80E-02 | 1.00E-05 |7.00E-02 |8.80E-02
n (Qu) basalt with '
! tuf
Layer 4:
Basalt Basalt
Neogen- | compact 4 6E-05
lower alternate 30 i " | 1.70E-03 | 7.50E-02 | 1.00E-05 |6.00E-02 |7.60E-02
. : 9.9E-03
Pleistoce | with porous
n (bN2- basalt
Q1)

2.2. Structure of integrated SWAT and MODFLOW model

Figure 4a shows the schematic diagram of combined surface water model (SWAT) and groundwater
model (MODFLOW). The upper layers including root zone, vadose zone and shallow aquifer are belong
to SWAT model, and the lower layer — deep aquifer is belong to MODFLOW model.

Rainfall Evapotranspiration
[SWAT]  [SWAT]

HRU based recharge

Stage [SWAT]

Root and
Vadose
zone

. . HRU in small watershed
D . HRU in small watershed

SWAT
aquifer |8 : ! SR
le [MODFLOW] s I
Deep Groudwater Discharge . AL AN A Cell in MODFLOW
aquifer [MODFLOW] [Sﬂgg&gg'v? TS AT O

Stream Loss [MODFLOW] MODFLOW

SWAT to MODFLOW (Kim et al., 2008)

In this study, SWAT and MODFLOW were setup to run individually and integrated through the
recharge rates. These recharge rates were firstly estimated by SWAT model and presented as groundwater
recharge values in HRUs level. In the integration process, the recharge rate of the HRU should be
exchanged with cells and used as input data for MODFLOW (Figure 4b). Due to the semi-distributed
features of SWAT, spatial location of each HRU in sub basins cannot be determined. Thus, to reflect
HRU locations, one HRU is created for each sub basin by dominant land use, soil and slope option
(Dowlatabadi et al., 2015)
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3. Results and Discussions
3.1. Surface water availability in Dongnai river basin

Dong Nai river basin was divided into 19 sub basins as shown in Figure 3b. Figure 5 shows the
comparison between simulated and observed monthly stream flow from 1986 to 2010 in Dak Nong and
Thanh Binh stations. There were a good agreement between simulated and observed in term of graph’s
shape and their corresponding peaks. The NSE and R? coefficient in calibration process are shown in
table 2. Table 3 presents some major parameters as hydrology component of SWAT that much affect to
the simulation results. The best ranges of these parameters were found through the calibration process and
were used for validation step. Figure 6 shows the validated results in 2015/2016 year in Dak Nong and
Thanh Binh station, respectively. Their NSE and R? coefficient also were presented in Table 2. According
to Moriasi et al. 2007, with the value of R? is larger 0.5 and NSE is greater than 0.75 the simulation
results can be judged very well.

Table 2 Results of calibration and validation

Station R* NSE
Calibration Validation Calibration Validation
Dak Nong 0.83 0.93 0.82 0.94
Thanh Binh 0.74 0.81 0.74 0.80

‘Thanh Binh (Dong Nai River Basin) [C.A.=294 km?]

Figure 5. Comparison between simulated and observed monthly stream flow in calibration process
(1986-2010)
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Figure 6. Comparison between simulated and observed monthly stream flow in validation process

(2015/16 year)
Table 2 Calibrated SWAT parameters, their description and best range value
No Parameters Definition Range
1 ALPHA _BF Base flow alpha factor (days) 0.1-0.2
2 GW_DELAY Ground water delay time (days) 31-51
3 CN2 SCS runoff curve number of moisture condition Il 60-70
4 ESCO Soil evaporation compensation factor 0.5-0.9
5 REVAPMIN (mm)  Threshold water depth in the shallow aquifer for revap to the 300-500
deep aquifer
6 GW_REVAP Ground water revap coefficient 0.02-0.2
7 QWQMIN (mm) Threshold water depth in shallow aquifer required for return 600-800
flow to occur
8 SOL_AWC Soil available water storage capacity(mm H20/mm soil) 0.2-0.4
9 R_RCHRG Ground water recharge coefficient for deep aquifer 0.05-0.4
10 SOL_K Soil conductivity (mm/hr) 15-50

The surface water availability in Dong Nai river basin in 2015/16 was presented in Figure 7. The areas
which have high surface water potential are Tuyen Lam, Da Huoai and Dak Song districts in which flow
module are in the range of 40-50 I/s/km?. In contrast, the Proh and Phuoc Trung communes are the
locations that having lowest flow module with around 15-20 I/s/km?.
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Figure 7. Surface water availability in Dong Nai river basin in 2015/16

3.2. Ground water availability in Dong Nai river basin

The ground water model was setup to run in turn in 2 conditions of flow a) steady state to get the initial
water head for transient state and b) transient state to get ground water availability. The model was first
calibrated to fit the observed ground water levels until it reached to an acceptance normalized root mean
square (RMS). Figure 8a shows the scatter diagram of calculated and observed head. The RMS was
3,062%, indicated a good simulation results. Figure 8b shows the comparison between simulated and
observed ground water level from 2008 to 2016 in borehole 95T. The graph showed a good match
between observed and simulation result in term of the the graph’s shape and their corresponding peaks.

Calcuatod va. + Tima = 1 daya. Head vz, Time

)

b)

X
55
£:
£f

H

T ]

vel in borehole 95T

Figure 9 illustrates the ground water level and availability in Dong Nai river basin in 2015/16. It showed
that the areas having high ground water availability locate at the same places with the areas having high
surface water availability. Dak Song is the region having the highest ground water availability with
around 9 I/s/km?. The other districts such as Da Hoai and Tuyen Lam also have high water potential with
approximately 1.2 I/s/km?.
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Figure 9. Ground water a) level and b) availability in Dong Nai river basin in 2015/16

4. Conclusion

In this study, the SWAT and MODFLOW models were used for combined simulation of surface and
ground water in the Dong Nai basin. The SWAT and MODFLOW were run individually and linked
together with recharge rates. The recharge values extracted from the HRUs of SWAT model were used in
the cells of MODFLOW as the hydrological input. The simulation results including the stream flow and
ground water level of two corresponding models were then compared and showed good agreements with
observed data. The results showed Tuyen Lam, Da Huoai and Dak Song districts are the locations which
have high surface water potential which is in the range of 40-50 I/s/km?. In contrast, the Proh and Phuoc
Trung communes are the regions that having lowest surface flow module with around 15-20 I/s/lkm?. The
ground water simulation indicated the areas having high ground water availability are located at the same
places with the regions having high surface water availability. Dak Song is the region having the highest
ground water availability with around 9 I/s/lkm?. Da Hoai and Tuyen Lam are also the areas which have
high water potential with approximately 1.2 I/s/km?.

References

Anh. T. N., Hoang, N. T., Son, N. T., Giang, N. T. (2009). Kha nang ap dung mé hinh MODFLOW tinh
toan va dy bao trir luong nude dudi dat mién dong bang tinh Quang Tri. Tap chi khoa hoc DHQG.
Vol. 25, No. 3, 372-380

Au, N. T. T,, Liem, N. D, Loi, N. K. (2013). Applying GIS technique and SWAT maodel to assessing
water discharge in Dakbla watershed. Journal of National University, Vol. 29, No. 3, 1-13.

Arnold, J. G., Srinivasan, R., Muttiah, R. S., William, J. R. (1998). Large area hydrologic modeler and
assessment part I: model development. J. Am. Water Resources. As. No. 34, 73-809.

Chau, T. K. and Khanh, D. X. (2017) Study on water balance in Sesan river basin in drought year
2015/2016. Journal of Meteorological. Vol. 678, 44-53.

Chiang, W. H., Kinzelbach, W. (1998). Processing mudflow: a simulation system for modeling ground
water flow and pollution. Humburg, Zurich, p. 325.

Dowlatabadi, S., Zomorodian, S. M. A. (2015). Conjunctive simulation of surface water and ground water
using SWAT and MODFLOW in Firoozabad watershed. KSCE, 1-12.

Fadil, A., Rhinane, H., Kaoukaya, A. Kharchaf, Y., Bachir, A. (2011). Hydrologic modeling of the
Bouregreg watershed (Morocco) using GIS and SWAT maodel. Vol. 3, 279-289.

Hiep, H. V., Ty, T. V. (2012). Panh gi4 tai nguyén nudc dudi dat tinh Tra Vinh sir dung mé hinh

MODFLOW. Tap chi khoa hoc DH Can Tho. Vol. 23, 42-51.
Kim, N. W., Chung, I. M., Won, Y. S., Arnold, J. G. (2008). Development and application of the
integrated SWAT-MODFLOW model. Journal of Hydrology. Vol. 356, 1-16.

Moriasi, D. N., Arnold, J. G., Liew, V., Bingner, R. L., Harmel, R. D., Veith, T.L. (2007). Model
evaluation guidelines for systematic quantification of accuracy in watershed in simulations. Trans.
ASBE, Vol. 50, No.3, 885-99.

Neitsch, S. L., Arnold, J. G., Kiniry, J. R., William, J. R. (2011). Soil and water assessment toll

theoretical documentation version 2009. Texas water resources institute technical report No. 406.

College station, Texas.
Putthividhya, A., Laonamsai, J. (2017). SWAT and MODFLOW modelling of spatial-temporal runoff

203



and ground water recharge distribution. World environmental and water resources congress, 51-65.

Quan, N. H. and Thang, M. T. (2014). Application of swat model in assessment water resources of upper

stream of Thinai lagoon serving sustainable development of Binhdinh province, Journal of Science
and Technology, Vol. 17, No 14, 109- 118.

Quynh, T. T. N., Tien, N. D. (2014). Panh gié trir lugng khai théc tiém ning cac ting chira nudc dudi dat
tai thanh ph6 Tam Ky, tinh Quang Nam bang phan mém Visual Modflow. Tap chi khoa hoc va cong
nghé, truong DH Hué. Vol. 1, 110-122.

Winter, T. C., Harvey, J. W., Franke, O. L. and Alley, W. M. (1998). Ground water and surface water a

single resources. U. S. Geological survey circular 1139, Denver Colorado 79.

204



ERS® HOI NGHI TOAN QUOC KHOA HOC TRAI DAT
EARTH SCIENCES AND A A = A 4 2 Py ~
Jmsamas o A TAI NGUYEN VO PHAT TRIEN BEN VNG (ERSD 2018)
SUSTAINABLE DEVELOPMENT

Nghién ciru dia chét cong trinh 1i bun da
va cac giai phap phong chong
Lé Trong Thang*
Trwong Dai hoc M6 - Dja chat

TOM TAT

Noi dung bao céo khoa hoc di giéi thiéu nhitng van dé chung vé hién tuong lii bun da va nhing tac dong
pha hoai cua ching xay ra trén thé giéi va ¢ cac viing mién ndi cua nudc ta; 1am ré ban chat cua hién
tuong 1ii bun d4 va diéu kién can va di dé c6 thé 1am phat sinh hién tuong. Béo cdo da gioi thigu cac giai
phap phong chdng dong 1ii bun da va chi ré nhiing ngi dung nghién cuu vé dia chat cdng trinh can duoc
tién hanh di vai hién tuong 1t bun da dé c6 co so du bdo va dé xuét giai phap xur ly thich hop. Dac biét
trong bao cao tac gia da kién nghi giai phdp bay ngam dé phong chdng lii bun da ciing nhu chi ra didu
kién thich hop dé ap dung giai phap nay.

Tir khéa:1ii bun d4, phong chong i bun da, bay ngam.

1. Pat vén dé

Lt bun da la hién tuong dia chat dong lyc cong trinh thudng xuyén xay ra hang nam trén thé gidi ciing
nhu & hau hét cac viing mién ndi cua nudc ta, gay nén nhing thiét hai to I6n vé vat chat cling nhu con
nguoi va cé Iic gay nén nhitng tham hoa. Trén thé gigi I bun 1a hién twong phd bién xay ra & hau hét cac
chau lyc. O cac nudc nhu My, cac nuéc Nam my, Nga, Thuy sy, Trung Quéc, An P9, Indonexia,
Philipin...hau nhu hang nam déu xay ra cac tran 1i quyét va Iii bun d4 va gay nhiéu thiét hai. Nhiing tran
1ii bun d4 trén thé gidi dién hinh gan day c6 thé ké dén Ia xay ra & Colombia ngay 1.4.2017 lam hon 234
ngudi thiét mang, 202 ngudi bi thwong va 220 ngudi mét tich va gay nhéu thiét hai vé vat chat (Ngudn
mang https://thanhnien.vn). Tran 1i bun d4 xay ra ngay 9.1.2018 tai Nam California My lam it nhat 17 nguoi
chét ( Ngudn mang https://dantri.com.vn).

Hinh 1. Lii bun dd & Nam California véi khoi tang lan bun sét cat ( nguon mang)

O nuée ta hang ndm déu xay ra hang chyc tran 1ii bun da & cac dia phuong ving nti Tay béc nhu Son
La, Lai Chau, Ha Giang; Pong Bic nhu Cao Bang, Bic Can, Thai Nguyén, Quang Ninh, c4c tinh mién
trung nhu Nghé An, Ha Tinh, Quang Binh, Quang Tri va vung Tay nguyén. Ngay 28.7.2015, tai Quang
Ninh da xay ra tran 1d bun da 1am 17 ngudi thiét mang.

* Tac gia lién h¢
Email: letrongthangdt@yahoo.com
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Hinh 2. Lii bun dé véi hanh phan cha yéu la bin dat ¢ Cam Pha Quang Ninh (nguon mang)

Ngay 3.8.2017 xay ra tran 1ii quét, Iii bun d4 tai Yén Bai, Lai Chau, Son La lam 7 nguoi chét, 27 nguoi
mat tich va 12 ngudi bi thuong... Cé thé ndi & nudc ta lii bun d4 1a hién tuong dia chat ngoai sinh xay ra
rat phd bién va tac dong pha hoai khung khiép gay nhiéu thiét hai vé ngudi va cia, anh huong dén doi
séng dan sinh & cac vang mién ndi. Bai vay, viéc nghlen ctru hién twong 1ii bun da mot cach day da nham
1am rd ban chat cua hién tugng ciing nhu co ché va diéu kién lam phét sinh, tir d6 dé ra cac bién phap
phong chéng da dwoc cac nha khoa hoc trén thé gisi va cac nha khoa hoc Viét Nam dé cap va mang lai
nhiing két qua dang ké. Tuy nhién, do tinh chit va quy mé cua hién tuong rat khac nhau nén mai giai
phép ciing chi ¢6 tac dung nhét dinh trong nhimng diu kién cu thé va phan 1on nhiam han ché tic dong bét
loi cua hién tuong.

2. Co sé ly thuyét va phwong phéap nghién ciru

Hién nay trong gidi hoc thudt nudc ta thuong st dung cac thuat ngir 1d quét va 1ii bun da dé chi hién
tugng dong nude 6 luu lugng 16n tran qua mot khu vuc dia hinh thap xay ra trong mot khoang thoi gian
ngan voi toc do rat 16n va gay nén nhimng pha hoai 16n trén dudng van chuyén cia ching. Dong nu6e nay
c6 thé mang theo nhitng lugng vat chat 1a dat da véi mat do khac nhau. Lii quét 1a mot loai 1d ¢6 toc do
myc nuoc 1én rét nhanh khi mot khdi lugng nuée khong 16 di chuyén nhanh tir dia hinh cao xuéng thap
(https://vi.wikipedia.org/wiki/luquet). O nudc ta, lugng nudc 16n nay thuong do mwa voi cuong do 1on,
tap trung vao mot mién thu nude c6 luu vuc 16n. Trong dia chat dong luc cong trinh, 1d bun da la ‘nhiing
tran 1d x4y ra ¢ cac séng sudi mién ndi va cac dong chay tam thai, mang theo nhiéu vat liéu nhu dit mém
roi, cét, cudi, so6i, dam, tang c6 mic d6 goc canh khac nhau (Pia chat dong luc cong trinh- Loomtadze
V.D 1982). Theo G.K. Bondaric, 1ii bun d4 1a nhitng dong chay dot ngét cua song sudi mién nai cé chta
cac vat liéu hon manh cimg va dat da mém roi, xay ra & mot s6 luu vuc sdng do nhitng tran mua 16n hoic
do tuyét tan manh m& gy nén (Pia chit dong luc cong trinh- G.K.Bondaric; V.V. Pendin; L.A. larg
2015). Theo V.D. Lomtadze, ciing nhu bat ky tran 1ii nao, 1ii bun d4 xay ra dot ngot va nhanh chéng, co
toc do chay Ion hodc twong ddi I16n, xdy ra trong khoang thoi gian tir 3-5 gio tro lai. Qua trinh xay ra lii
bun d4 thuong kém theo nhing dot séng do dong chay bi tic nghén sau khi duoc khai thong duéi sirc ép
cta khdi vat chat tich ty tang dan hinh thanh nén. Truong hop nhu vay, dong li bun d4 ¢6 thé dién bién
kéo dai tir 8 dén 12 gio. Lugng chira bun d4 cta 1i bun da c6 thé thay doi tir 10-15% dén 10-60 %. Theo
N.V. Kolomenxki, 1956, dong i bun da c6 thé dat téc do van dong 6-7 m/s va dién ra trong thoi gian 4-6
gio, mat d6 1,8 T/ m3 va ban kinh anh huong c6 thé dat 20 dén 30 km ( L.V. Popov, Pia chét dong luc
cbng trinh, 1959)

Nhur vay, ¢6 thé hiéu 1d bun da thuc chit mang tinh chat cua mot tran Iii quét nhung c6 mic cdng pha
I6n hon, do trong dong chay c6 chira mot lwong dét da 16n tao nén dong nang dong chay l6n dé gay nén
murc tan phéa ghé gom.

3. Pidu kign xay ra lii bun d

L bun d4 chi xay ra trong nhimng diéu kién nhat dinh. Viéc nghién ciru day du diéu kién xay ra 1i bun
da cho phép dua ra nhitng dy béo can thiét dé c6 bién phap phong tranh thich hop, nham giam bét nhing
tdc dong pha hoai cua hién truegng 1d bun da.

- Ngudn nuéce dé hinh thanh nén dong chay: Dé co duoc ngudn nudéc tao nén dong chay voi toc do
I6n doi hoi phai c6 lugng mua 16n va tap trung trong thoi gian nhat dinh. Tuy vay, dé hinh thanh nén
dong chay I6n va tap trung thi yéu t6 dia hinh va dién tich luu vuc tap trung nuéc I nhiing yéu t6 khong
thé thiéu dugc. Noi c6 luu vuc thu nuéc véi dién tich I6n, d6 déc dia hinh I6n thi khi cé nhitng tran mua

206



cuong do 16n va tap trung trong thoi gian ngin hoic kéo dai déu Ia nhing tién dé c6 thé gay nén hién
tuong 1i bun da. Lugng nuéc Q tao nén dong Iii bun da c6 thé xac dinh theo cong thirc can bang nuéc:
Q=X-(Z+V) Q)
~Trong do: X — lugng nuéc mua roi xudng luu vyc; Z — lugng nude thim xudng dat va U 1a luong nudc
boc hoi.
Toc do va kha niang tap trung nude dén dong chay chinh phu thudc vao kich thuéc, hinh dang va d6
dbc dia hinh cua luu vuc. Truong hop dia hinh luu vyc c6 cau tric ddi xirng thi nudc s& don vé dong
chinh nhanh hon dang cau tric bat d6i xang ( Hinh 3).

(@) (b)

Hinh 1. a- lwu viec cdu triic doi xing; b- hew vuc ¢6 Cau triic khdng déi ximg

- Ngudn vat liéu: ddi voi dong lii thong thuong thi lugng nudc va yéu té dia hinh 1a diéu kién can ban
dé hinh thanh dong 1. Tuy nhién, déi véi 1ii bun d4 thi diéu kién hinh thanh ngudn vat liéu 1a diéu kién
khong thé thiéu dé hinh thanh nén dong i bun da. Ngudn vat lidu dat da cua 1ii bun da duoc hinh thanh tir
viéc hoa tan, rira liia va pha v dat da trén duong di chuyén cua dong chay. Ngudn vat liéu dat da cua 1
bun da chii yéu dugc hinh thanh tir ngudn dét d4 phong hoa va tir cac khdi truot |¢ phat trién trong khu
VuC Xdy ra trén cdc suon déc. Hién tuong phong hoa va truot I& c6 lién quan véi nhau va déu I nhitng
ngud cung cap vat liéu dat da chinh cho dong i bun da. Trong diéu kién khi hau nhiét doi glo mua &
nudc ta, cuong do phong héa dit da phu thudc rat nhidu vao dic diém thanh phan va ciu tao dat da ciing
nhu mirc d nirt né do cac hoat dong kién tao gay nén. Khu vuc phong héa manh c6 bé day phong héa lén
s& tao nén ngudn vat liéu 16n cho 1i bun da. Khu vie dat da bi nit né, phan cat 16n sé tao nén nhiéu khéi
vit liéu c6 kich thuéc 16n.

- Pudng van chuyén cta 1i bun da: Lii bun d4 ciing van dong theo quy luat dong chay do tac dong cua
trong luc nén chung dugc van chuyén chu yéu tir noi c6 do cao 16n dén noi c6 do cao thap hon theo ciu
tao dia hinh khu vuc. Dy doan dwoc con dudng van chuyén s& cho phép dé xuat bién phap phong tranh sy
phé hoai cua dong 1t bun luan.

4. Két qua va thao luan

Céc bién phap phong chéng lii bun da

Viéc chon bién phap phong chéng 1 bun d4 phy thugc nhiéu vao viéc danh gia quy mé ciing nhu tinh
chat cta dong 1d bun da c6 thé phat sinh tai mot khu vue nao d6. Bién phép phong chdng lii bun da con
phu thudc dién ich va tim quan trong cta khu vuc bao vé. Bé chon giai phap phong chdng 1ii bun dé can
xac dinh mot s6 dic trung co ban ciia dong 1ii bun da. Theo L.I. Kherkheulidze ( 1.V. Popov. Dia chét
cong trinh, NXB dai hoc tong hop Moxcva, 1959), trong luong thé tich cua khdi bun da dugc tinh:

_ 100.y,,
7w (100-p)+p

Trong do: y, - trong lugng thé tich cua vat liéu rin (T/m®) va p- ham luong vat liéu cing cua dong li
bun da tinh theo % trong lugng.
Luu lugng van chuyén cuaa dong cing Qu xac dinh:

D 100 }
Qu= ————Qp =| ————~-1Q e
7 (100-p) *° {yc (100 — p) °

Trong d6: Qg — luu lugng nudc trong dong i bun d4; Yc — Trong lugng thé tich cia khdi bun da.

@)
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Luu lugng cua dong 1o bun da Q¢ xac dinh:
Qc =aQe 3
p 100

= “+ 1 =
74 (00—p) "~ (100~ p)
Van toc giGi han (Vgn) dé van chuyén hat dat da xac dinh nhu sau:

Ve =34d/(y, —1)(1-0,01p) (5)

Trong d6: d — duong kinh hat dwgc van chuyén, m

Hién nay, ngoai cac bién phap phong ngira phi cong trinh nhu trong cdy chéng x6i mon dat, nguoi ta
thuong ap dung mot s6 giai phap sau:

1. biéu tiét dong nude mat: ¢é thé sir dung cac bién phap dan dong dé khong tap trung ngudn nudc vao
dong chinh, 1am giam guy co hodc han ché quy mo xay ra 1i bun da. Dé &p dung giai phap nay doi hoi
phai tién hanh cong tac do v& thyc dia dé xac dinh luu vuc cung cap cho dong i bun d4; du doan dwdng
van chuyén, tir d6 xac dinh vi tri dia hinh thich hop dé xay dung hé théng kénh dian nuéc phan tan ra
ngoai cac khu vuc nguy hiém. Giai phap nay tuy don gian nhung co thé &p dung & khu vuc mién ndi khi
¢6 diéu kién cho phép va mang lai higu qua rat tét. Giai phap nay con duoc két hop sir dung dé dan dong
mit ra khoi khu vuc sudn ddc cé nguy co xdy ra truot 16, nham han ché ngudn b sung vat liéu dat da cho
dong 1i bun da.

2. Bién phap xay dung hd chira: chon dia diém thich hop dé xay dung ho chira va dong i bun dé sé
chay vao ho va sé bi ngan lai. Giai phap nay c6 quy md xay dung kha I6n va c6 thé sir dung dé bao vé khu
vuc rong 1on khoi tac dong cua dong 1i bun da. O khu vuc mién nai nude ta, 1i bun da hudng xay ra ¢
nhitng noi ¢6 dan cu thua thot va it cac céng trinh quan trong nén giai phap nay thuong khé duoc 4p
dung, do han ché v& ngudn lec dau tu va han ché hiéu qua dau tu.

3. Bién phap xay dung dap chén: trén co s nghién ciru xac dinh dudng van chuyén cta dong i bun d4
va dénh gi dc diém tinh cht va quy md ciia dong 1ii bun d4 dé chon vi tri thich hop dé xay dung dap
chan ngin dong 1 bun da. Pap chin co the duoc thiét ké theo mot bac hozc nhiéu bac. Bién phap nay kha
hiéu qua va c6 thé ap dung rong rai & mién nai nudc ta. Tuy nhién do gia thanh cao nén ciing khé khian
cho viéc lua chon giai phap nay.

4)

Hinh 4. Pap chan ngdn dong lii bin dé va cach xdc dinh khodng céch cua ching

Tuy theo quy mo cu thé cia dong 1ii bun d4 ma ngudi ta c6 thé xay dung mot hay nhiéu dap chan trén
duong van chuyén cua dong i bun d4. Goc nghiéng cua bé mat dong i bun sau dap I, duge xac dinh
theo cdng thic cua A. Brilinxki:

I =0 093B (6)
"R

Trong d6: b — dudng kinh hat ran trung binh va R 1a béan kinh thiy luc;

I — goc nghiéng bé mat dia hinh ciia day dong 1ii bun da; h — Chiéu cao dap, m;

| — khoang c4ch ctia cac dap chan.

4. Bién phap st dung rao lugi: Bién phap nay dugc cic nha khoa hoc Thuy sy &p dung va lam thir
nghiém va cling c6 hiéu qua khi ngan dong 1t bun da c6 khéi lugng dét da kha 16n. Bién phap nay nhin
chung c6 thé 4p dung & mién nui nude ta, nhung chi thich hop dé ngan dong 1i bun da & diu ngudn Vi
vat liéu da c6 kich thuée kha I6n. Viec chon vi tri xay dung rao ludi cling doi hoi phdi nghién ctu va
danh gia kha nang x4y ra lii bun d4 va duong van chuyén caa no.
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Hinh 5. Rao ludi ngan lii bun da cua hang Geobrugg Thuy sy

5. Bién phap bay ngam dé phong chdng 1ii bun d4 (Bién phéap kién nghi)

Nguyén ly cua giai phap la tao nén nhiing bay ngam dé giit lai nhitrng vt liéu da c6 kich thude khdi lon
& phan dau ngudn, nham han ché kha ning pha hoai cua dong i bun da. Nhitng khéi dé c6 ich thudc Ion
khi van dong cung dong 1ii bun da c6 trong lwgng I6n nén tao ddng nang 1én va c6 sic pha hoai lon. Viéc
han ché thanh phan khdi d4 16n trong dong 1ii bun da cho phép han ché kha nang pha hoai ciia chling.

Viéc tao bay ngam c6 thé thyuc hién theo mot s6 dang nhu hé ngam don hoac bai hd ngam.

HG ngam don c6 kich thuéc 16n, chiém hau hét dién tich mat cit ngang cua dong chay i bun da. Dé
bao dam an toan cho nguoi va gia stc, nén thiét ké hé co chiéu sau Ion & phan ha luu dong chay va nong
dan vé phia thuong luu. Thé tich chira ciia hd ngam don dugc tinh trén co s¢ du béo khdi lugng vat liu
cua dong lii bun da

B4i hé ngam dugc thiét k& gdm nhiéu hd ngam c6 kich thudc nho, duoc b tri rai déu trén mot dién
tich kh& 16n caa dong chay lii bun da. Giai phap nay c6 thé dugc sir dung khi mat cit ngang cua dong li
bun d4 16n. Kich thuéc cia cac hd ngam nhé duoc xac dinh trén co sé tinh téng thé tich caa né phi hop
v6i khéi lugng déat da du béo cua dong 1ii bun da.

Rao luéi

(@) (b)
Hinh 5. Mt cadr ding cua bdy ngam (a) va Mt cdr ding ciia bay ngam két hop rao ludi

Giai phap bay ngam c6 vu diém la don gidn, dé thi cong va co thé sir dung nguon nhan luc dia phuong
dé thi cong. Bé ap dung giai phap bay ngam phong chéng dong i bun da, didu quan trong la phai danh
gia duoc kha ning va dic diém dia chét cua khu vuc, xac dinh dugce duong van chuyén cta dong 1d bun
d4 va chi nén &p dung ¢ khu vuc dau ngudn dé ngan chan vat liéu ran khdi Ion cua dong 1t bun da nham
han ché tac dong pha hoai ctia chung. Dé nang cao hiéu qua phong chéng 1i bun da c6 thé s dung giai
phap két hop nhu bay ngam két hop rao ludi ( Hinh 5 —b).

Nghién ciru Dia chit cong trinh lii bun da dé chon giai phap phong chéng

Dé thiét ké giai phap phong chdng 1ii bun d4 hiéu qua, can tién hanh cong tac nghién ctru dia chat cong
trinh khu vuc ¢6 kha nang phat sinh hién tugng. Noi dung nghién ctru gom:

* Nghién cttu sy hinh thanh nguon nuée

dwa vao ban db dia hinh khu vire dé xac dinh dién tich luu vuc cua dong lii bun da c6 thé hinh thanh va
anh huéng dén khu vyc nghién ciu.

* X4c dinh duong di chuyén caa dong li bun da

* Nghién ciru ngudn vat liéu dat da

- Nghién ctru ngudn géc, thanh phan dat da ciu tao nén dia hinh luu vuc, dac biét 1a dat da cua céc
suon dbc, mai dbc tai nhitng khu vuc c6 kha ning tap trung lugng nudc va tdc do van dong lon;

- Nghién ctru thanh phan dat da phong hoa, dic biét 1a tinh chét co 1y, tinh thim va kha ning tan rira
cua dat, dy doan bé diy phong hoa;
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- Nghién ctru hé thong dat gay va khe nat phét trién trong cac vét 16 da, danh gia kha ning v& vun va
kich thuéc v& cua khéi da;
- Dy béo thanh phan va ham lugng theo kich thudc vat ligu c6 thé cia dong 1ii bun da.
* Chon bién phap va vi tri phong chong 14 bun da thich hop
- Tinh van téc gi6i han dé van chuyén cac thanh phan hat I6n va xac dinh quang dudng van chuyén.
- Xéc dinh van tdc dong nudc chay tap trung vao khu vuc, du doan duong van dong cua dong 1ii va
so sanh vai van toc giGi han dé xac dinh kha nang di chuyén cua vat liéu ran kich thudc lon.
- Xac dinhgiai phap phong chdng thich hop; vi tri xay dung giai phap phong chdng 1a dap, rao ludi
hay bay ngam hozc bién phap hon hop.

4. Két luan

1. Lii bun d4 13 hién twong dia chat dong luc cong trinh phd bién va thuong xuat hién ¢ viing mién nai
& tat ca cac chau luc trén thé gisi, noi co ché d6 khi hau mua nhidu hozc tuyét tan déi véi viing lanh dong
bang. Lii bun d4 gy nén nhiéu tham hoa cho con ngudi.

2. Piéu kién hinh thanh 1d bun da gom sy hinh thanh va tap trung nguén nudc véi luu lugng 16n, noi
¢6 dia hinh phan cat manh, c6 dat d4 bi phong hoa, v vun, ¢d tinh tan rira, khdi da phat trién nhiéu khe
nat...dia hinh tao thanh dong chay tap trung.

3. Pé lya chon dugc giai phap phong chéng i bun da phu hop can tién hanh cong tac nghién ciru dia
chat cong trinh khu vuc lién quan nham danh gia duoc dac diém, tinh chat va quy mé cua dong lii bun da
cling nhu xac dinh duoc giai phap va vi tri dit cdng trinh phong chéng hop ly moi nang cao dugc hicu
qua ctia giai phap phong chong Déi voi 1t bun dé ¢6 quy mé va tac dung pha hoai lon, dé giam thiéu tac
dung pha hoai cua chiing, can Iya chon giai phap phong chdng nham han ché sy van dong cua cac khoi da
¢6 kich thuéce lon.
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ABSTRACT

Research on Engineering Geological

Debris Flow and Preventing Solutions
Le Trong Thang
Hanoi University of Mining and Geology
This study introduces common problems of debris flow phenomenon that including their influences on
the world and mountainous areas of Vietnam. It is made clarifying the mechanism and critical conditions
to trigger debris flow occurs. The study also introduces preventing solutions, indicate studied contents in
engineering geology need to be performed to receive basis for predictions. Specially, the study proposals
the underground trapping solution to prevent debris flow with suitable conditions for application
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E‘RSE/ ~ HOINGHI TOAN QUOC KHOA HOC TRAI DAT
Jammsaeices o A TAINGUYEN VOI PHAT TRIEN BEN VNG (ERSD 2018)
SUSTAINABLE DEVELOPMENT

Nghién ctru qué trinh tién héa tram tich Holocene ving Dan Phugng,
Thach That, Ha Noi

Ding Tran Trung®*, Pham Quy Nhan2, Flemming LARSENS, Jolanta KAZMIERCZAKS,
Andreas Elmelund Hass®, Andreas Hvam Hoffmann?
Trung tdm Canh béo va Dy bdo tai nguyén nuoc

2Dai hoc tdi nguyen nude moi trwong Ha Ngi
3 Cuc khdo sat Dia chat Pan Mach (GEUS)

TOM TAT

Két qua nghién ctru nong do As ¢ cac giéng khoan ciia Winkle (2011) va Larsen (2012) cho thay ddi
vé6i hé thdng cau tric chiu anh huong cua séng khoang giita phia nam séng Hong va séng Day ham
luong Asen trong nudc rat cao, vuot qua nhiéu lan tiéu chuan cho phép cia WHO. Nghién ctu gan day
nhét cho thdy ham lugng Asen trong nude dudi dat c6 lién quan t6i tudi cua trim tich Holocen viing dong
bang song Hong, diéu nay c6 lién quan dén qua trinh tién hoa trong tram tich Holocen (Postma, 2012).
Thoi ky sau bién tién cuc dai qua trinh thanh tao tram tich chiu tic dong cua song, trong d6 su dich
chuyén 1ong song c6 ¥ nghia rat Ién trong qua trinh tién hoa tram tich Holocen (Tran Nghi, 2004).

D¢ lam sang to qué trinh tién héa trong thoi ky Holocen cac phuong phép nghién ciru dugc tién hanh
bao gom phuong phép vién tham, phuong phap dia vat 1y, phuong phap xac dinh thanh phan vat chat va
tudi cua dat. Két qua nghlen ctru da xac dinh dugc hinh théi cia 6 giai doan long song co, trong do da s6
cac tram tich sdng co ¢6 tudi dao dong trong khoang 3,5 nghin nam, giai doan gia nhat c6 tudi tir 3,5+5
nghin ndm va giai doan tré nhat cua tudi khoang 0,4+0,6 nghin nam.

Tir khoa: “tién hoa tram tich Holocen”, “6 nhiém Asen”, “Song Hong”, “Dan Phuong Thach That”.

1. Piatvén dé

Mot sb tac gia Mather va Zalasiewicz (1999) di wng dung c6ng nghé vién tham trong nghién ciru dia
chat (BC) va da chia c4u trac dong bang sdng Hong (PBSH) thanh 3 hé thong cau triic BC chinh: hé
thong cau tric DC chiu anh hudng caa séng, hé thong cau tric BC chiu anh huéng cua thay tridu va hé
thong ciu triic PC chiu anh huong caa séng bién (hinh 1).

Khi trong khop két qua tir anh vé tinh caa Mather va Zalasiewicz (1999) véi két qua nghién ciru ndng
do Asen (As) ¢ céac giéng khoan cua Winkle (2011) va Larsen (2012) cho thay déi voi khu vuc hé thong
c4u trac DC chiu anh huong thay triéu va hé thong cu tric chiu anh huong cua song bién c6 ham lwong
As trong nuéc dudi dit (NDD) thap, ddi véi hé thong cdu trdc chiu anh huéng cua séng (alluvial -
dominated system) c6 thé thiy khoang giita phia nam séng Hong va song Dy ham lugng As trong NDD
rat cao (hinh 1).

Két qua nghién cuau As gan day (Postmal,
2012) cho thiy mdi lién quan gitra tudi BC
va nong do As trong nudc dudi dat, dbi voi
tram tich c6 tudi cang cao thi ham luong As
trong nu6c cang thap va nguoc lai tram tich
c6 tudi cang tré thi ham lugng As cang cao.
Giai doan aluvi bdr dau tir cuéi Holocen
giia - dau Holocen mugn lic nay déng luc
song chiém wu thé do d6 anh hudng cia song
va sy dich chuyén long cua long song cb qua
trong tirng giai doan c6 thé 1a nguyén nhan
chinh anh huéng dén ham luong cua As
trong nude dudi dat.

Khu vic nghién ciru chi tiét qua trinh dich
chuyen long séng co dugc lya chon 1a khu
vuc Thach Thit — Pan Phuorng, nim trén dia
ban 3 huyén phia Tay thanh phd Ha Noi, bao gom: Thach That, Phiic Tho va Pan Phuorng

*Tac gid lién h¢
Email:dtrung@gmail.com
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2.Cosély thuyet va phwong phap nghién ciau

Dé lam sang to6 qua trinh tién hoa trong thoi ky Holocen cac phuong phap nghién ciru duoc tién hanh
bao gom phuong phép vién tham, phuong phap dia vat ly, phuong phap xéc dinh thanh phan vat chit va
tudi cua dét. Trong d6 chu dao 1a phuong phép vién tham xac dinh cac dau Vet cua long séng cb trén bé
mit va phuong phap BVL do anh dién lién tuc dé xac dinh diu vét long song cé & bén dudi mit dat.

2.1. Phwong phap vién tham

Trén co s& cac anh vién tham trude day dé tim hiéu va xay dung lai cac ddc diém hinh théi cua song &
trong qué khtr. D& 1am duoc didu ndy can phai nghién ciru cac dau hiéu vé sy hoat dong cua song, dong
chay cua séng trong quéa khtr nhu thé ndo. Cac dau hiéu nay cd thé thiy duoc trén bé mat dat va co thé
nhin thdy trong cac anh vé tinh Landsat trudc day dé c6 the phéan loai cac déu vét chuyén dong cia long
song co.

Chung ta c6 thé nhan ra con song hoat dong nhu thé nao dya vao cac khic uén cua con song & trén bé
mat dat trong khong gian. Ngoai ra con c6 thé nhan thay mat cit khdng can xiing ¢ hai bén bo séng do
anh huong cua qua trinh x6i mon va liang dong, tao ra nhimg diém méng truot dc nhe tai cac khic cua,
diém udn luon cua song va cac dé déc ¢ phia ngoai. Bén canh d6 thong qua nhiing dot lii lut (v& dé) van
tao thanh mot yéu té hinh thai quan trong 1a cac thanh truot lién quan dén dot Ii do.

Bén canh d6 do anh huong cua i lut 1am ting su ling dong tram tich va lam 10ng song cao hon so vdi
Iong song trudc bi 1ii, co kha ning 1a cac chd ubn khic cua long sdng s& duoc tach ra va tao thanh cac hd
mong ngua (Boggs Jr., 1987). Sy dich chuyen theo chleu ngang ciia séng gop phan loai bo di cac vi tri
udn khic cua cac 1ong séng ¢d nhung diéu nay thi can mot qua trinh lau dai tuy nhién nhimg déc diém
nay déu c6 diém chung 1a phan 16n cac trudng hop déu c6 ciu tric bé mat twong ddng bao gdom: vét tich
nhiing doan uén khc sét lai didu d6 minh chtng cho lich sir caa céc séng co

Déi véi phuong phép phan tich va noi suy anh dugc tién hanh bai (Andreas EImelund Hass, Andreas
Hvam Hoffmann, 2016) theo 2 phuong phap chinh 1a phuong phap phéan loai theo pixel (Pixel-by-Pixel
Classifiers) va phuong phép phan loai theo dinh hinh d6i twugng GEOBIA (Geographic Object-Based
Image Analysis).

Landsat 7 Satellite Image
recorded November 5th 2000

False Color
Band Combination:
NIR SWIR R

Hinh 1. Ank Landsat 7 dwoc chup ngay 5 thing I 1 nam 2000 vung Dan Phu’ong Thach That
(Andreas, 2016)
2.2. Phwong phdp Dia vat ly

Dé nghién ctu qua trinh dich chuyén long song ¢o, phuong phép do dia vat ly theo phuong phap anh
dién MEP lién tuc va phuong phap do Gamma giéng khoan dugc tién hanh dbi v6i khu vuc Dan Phugng-
Thach That, Ha Nbi.

Po PVL bing phuwong phap anh di¢én MEP: dugc thuc hién theo 4 tuyén: tuyén BB (dai 10,5km),
tuyén MEP (dai 12 ,7km), tuyén NL (10,33km) va tuyen NT (16,02km) nhu trén hinh 3.3. Tuyén dia vat
ly di qua cdc bai gieng thi nghiém cua dyu an nhu tuyen BB di qua céc bai gleng Van Phuc, Xuan Phd,
Phic Hoa, Cam Yén; tuyén MEP di qua cac bii giéng nhu Van Céc, Thuong Coc, Phung Thuong, Phi
Kim; tuyén NL di qua cic bdi giéng nhu Phuong Dinh; tuyén NT di qua cac bai giéng nhu Tan Hoi,
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Phung (hinh 2).

Bén canh d6 trén cac tuyén MEP c6 di qua mot s6 16 khoan (LK) tham do giai doan truéc. Do d6, thong
tin vé thanh phan thach hoc hoc cua cac 16 khoan chu yéu ding dé xac dinh thanh phan thach hoc duoc sir
dung dé giai doan két qua cua cac tuyén do MEP. Sau khi noi suy ching ta s& dwoc 4 mit cat lién tuc co
chiéu dai hon 10km. Két qua giai doan céu triic dia chat s& dwugc ddi chiéu vai két qua giai doan anh vién
tham dé ddi chiéu 1an nhau. Muc dich cua két qua dia vat 1y 1a tim dugc ra cac thé dia chat 1a cat ¢ trong
tram tich Holocene vi ddy co thé 1a do thoi ky ling dong tram tich cua song cd.

Po Gamma giéng khoan: Phuong phap do Gamma giéng duoc dua trén nguyén tic cac loai tram tich
khac nhau phat ra cac lugng buc xa gamma khéac nhau. Cc buc xa gamma sinh ra boi sy phan ré cta cac
nguyén té phdng xa xuat hién ty nhién trong I6p tram tich; nhirng yéu td déng gop nhiéu nhét cho sy bic
Xa gamma c6 potassium (40K) tir micas, fenspat, va khoang chat dat sét, va mot lugng lon thori (232Th)
va urani (238U) (Kearey et al., 2002). Sét ctia thién nhién ¢6 ham lugng gama cao hon so véGi cac loai
tram tich khac (Nichols, 2009). Do d6 viéc do birc xa gamma trong tram tich tir cac giéng khoan dé sau
khéc nhau véi muc dich phat hién céc 16p sét theo phuong ngang duoc sir dung dé bo trg cho phuong
phap dia vat Iy MEP dé xac dinh dia tang tai cac tuyén do dia vat ly.
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Hinh 2. Vi tri tuyén do dia Vit Iy va cdc LK thiam do va cac LK quan trdc vimg Pan Phirong — Thach That

Chiéu sau (m)

Coarse sediments Fine sediments

I N . ) [ ) (O ...
5.00 7.9% 12.6 20.0 31.7 50.4 80.0 127
Resistivity in ohn.n

Hinh 3. Két qua do dia vt ly anh dién tuyén NT13, 15-17
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2.3. Phwong phdp xdc dinh thanh phan vgt chdt va tugi ciia ddt dda

Dé nghién ciru qué trinh tién hanh cua tram tich PBSH can phai ldy mau dinh tudi dia chét. Viéc lay
mau dét xac dinh tudi dia chat duoc thyuc hién tai 23 giéng khoan. B¢ tram tich khong bi x&o tron va giir
dugc nguyén trang sau khi ldy mau. Mau tram tich tang chtra nuéc dugc lay theo phuong phép piston
corer - ci tién tir phuong phép coring tube dwoc phét trién boi Kullenberg (1947). Ong mau dai 3m nay
s& dugc cat thanh nhiing doan c6 chleu dai khoang 60cm, céc dau ong core chira tram tich dugc day bang
nap nhua chuyén dung sau dé quan kin bang gidy nhom va bang dinh nham tranh sy tiép xuc cua tram
tich vai oxy khdng khi. Mau tram tich nay gitr nguyén hién trang cho tai lic phan tich bang cach bao
quan trong ta lanh lanh sdu ¢ -20°C va dugc van chuyén téi phong thi nghiém tai Pan Mach. Tudi cua cac
mau trim tich dugc xac dinh bang phuong phap tudi tuyét di (OSL) phan tich bai phong thi nghiém cua
GEUS, Pan Mach. Phuong phap OSL dya trén do liéu chiéu tich liiy trong mau dat dudi tic dong cua birc
Xa Clia mdi truong, thudng goi 1a phong phéng xa. Phdng phdng xa gdm cé birc xa vii tru va buc Xa tir cac
ddng vi phéng xa tu nhién urani, thori, rubidi va kali. Bong vi phong xa ¢6 mit trong dat da voi ham
luong rat khac nhau theo loai dat da va ving. Két qua phan tich tudi tuyét déi dugc thé hién trong bang 1,
vi tri Ay mau thé hién & hinh 5.

Bang 1. Két qua phan tich tusi tuyér doi bang phirong phap OSL tai cac giéng khoan va bai giéng

STT Vi tri Chiéu sau lay mau (m) Tudi PC (nghin nim)
1 Phuc Hoa (PH) 9,50 2,94+0,17
2 Phuc Hoa (PH) 14,70 3,2240,18
3 Phuc Hoa (PH) 26,10 3,4+0,3
4 Xuan Phu (XP) 13,50 1,74+0,13
5 Van Phuc (VP) 14,20 0,55+0,04
6 Van Phuc (VP) 20,10 0,8+0,1
7 Van Phuc (VP) 25,50 3,19+0,17
8 Tam Thuan (TT) 20,70 1,72+0,11
9 Tam Thuan (TT) 24,70 4,2+0,2

10 Phuong Dinh (PD) 14,70 3,1+0,2
11 Phuong Dinh (PD) 19,10 5+0,3
12 Phuong Dinh (PD) 23,50 4,1+0,2
13 Phuong Dinh (PD) 28,70 3,1+0,6
14 Phung (P) 25,55 7,6+0,4
15 Phung (P) 38,15 11,2+0,7
16 Tan Hoi (TH) 9,50 74+5
17 Tan Hoi (TH) 13,50 725
18 Tan Hoi (TH) 20,60 128+11
19 Tan Hoi (TH) 27,10 67+4
20 Location 1 10,10 1,140,11
21 Location 1 14,10 0,61+0,04
22 Location 1 18,10 3,4+0,2
23 Location 1 22,10 4,1+0,2
25 Location 5 26,30 40+3
26 Location 5 27,60 6715
27 Location 6 9,50 3,3+0,3
28 Location 8 10,10 3,4+0,3
29 Location 8 16,10 5,2+0,4
30 Location 8 22,10 4,2+0,4
31 LK53 9,50 0,69+0,04
32 LK53 10,70 0,72+0,04
33 Thuong Cat 17,10 7816
34 H-transect* 10,00 0,46 = 0,030
35 H-transect* 12,76 0,6 + 0,070
36 Van Coc* 8,20 0,67+0,06
37 Phu Kim* 8,30 3,5+0,13
38 Phu Kim* 15,1 3,56 +0,12
39 Phung Thuong* 10,7 59+0,4

Ghi chi: * la cac lo khoan nghién cizu tudi dia chat cua du dn VietAs cii [4]
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3. Két qua va thao luan

Trén co s& dia tang cuia 53 16 khoan tham do dia chat thiy, cac 16 khoan quan tric thuoc mang quan
tric qudc gia, cac bai 16 khoan ciia du én VietAs giai doan trudc va giai doan ndy cua du an PreAs, céc
két qua do gamma giéng khoan va céc két qua do mat cit bang phuong phép dnh dién véi tong chiéu dai
cua 4 tuyén do vao khoang 50km. Trén co so xur ly cac thong tin ve dia tang chdng toi chia cAu tric ving
Dan Phuong- Thach That thanh 6 16p theo thir tir dudi 1én nhu sau: dudi cung la 16p da gbc (céat bot ket
sét két, da voi), phia trén 1a 16p cudi soi va cat hat min tram tich Pleistocen, 16p sét thim nudc yéu tram
tich Pleistocen, phia trén cuing 1a 16p sét va cat trdm tich Holocen.
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Hinh 4. Két qua xay dung md hinh cdu tric 3D viing Pan Phwong-Thach That

Tu nhiing dir liéu mat cit dia vat ly, 16p cat Holocen bén dudi hién nay & khu vuc Son Tay cac 1ong
song ¢ déu bi lap day, 16p cat nay co cao do khoang Om so véi muc nudéc bién duoc phu I&n boi sét va
I6p cat Holocen c6 cao do khoang 8m va cac song cb & giai doan nay ciing bi lap day va cé tudi nho hon
1000 nam (theo tai lidu dinh tudi & gin d6 nhu Van Céc - 670 nam [4]).

Trén co s¢ két qua phan tich mau tram tich bing phwong phéap tudi tuyét dbi OSL cua céc I6p cat dé
xdc dinh tudi tuyét doi cho thay cac mau dat c6 tudi trén 9000 ndm la cac tram tich c6 tudi Pleistocen gap
& mot so vi tri nhu Tan Hoi, Thugng Cat, Phung, location 5.

D6i voi tram tich Holocen, tram tich ¢6 tudi gia nhat 14 trén 5 nghin nim (Phung Thuong) do cac
tram tich tré hon bi bao mon 19 ra tram tich gia, dai da s cac song co (giai doan 2 + giai doan 5) la cac
tram tich gia hon c6 tudi khoang 3,5 nghin nam, trAm tich cd tudi tré thuoc giai doan 6 c6 tudi trong
khoang 0,4-0,6 nghin nam (H-Transect).

Trén co sd két hop voi két qua vién tham nghién ciru duoc cac dau hiéu hoat dong cua sdng & trong
qué khtr két hop vai két qua dia vat 1y dé phat hién ra thiu kinh cat phan chia thanh 6 giai doan séng co
trong qua khir c6 tudi tir trén 5,9 nghin nam tudi (giai doan 1) téi tré nhét trong khoang 0,4 -0,6 nghin
nam tudi (giai doan 6). Cac giai doan con lai (tir giai doan 2 dén giai doan 5) ¢6 tudi vao khoang 3,5
nghin nam. Céc giai doan song duoc thé hién trén dién (hinh 5) va trén theo mit cét (hinh 6).
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Hinh 6. Cdc giai doan sdng trén tuyén mat cat vudng véi sdng Hong
Ghi chii: ka = nghin nam trugce hién tai.

4. Két luan

Két qua nghién ciu bang vién tham keét hop cac phuong phap dia vat Iy, khoan Iay mau dia chat thay
vin, do gamma trong giéng da chimg minh dugc sy dich chuyén cia cc 1ong séng ¢6 co thé chia ra lam 6
giai doan trong thoi ky +/- 5900 nam trudc so vai hién tai.

Dua trén két qua khoan, lay mau dat xac dinh tudi dia chat c6 thé thdy cac tram tich phan bé tré dan
tir Tay Nam sang hudng Dong Béc tuong ¢ng vai chiéu dich chuyén cua sdng ¢d tir tréi qua phai. Tuong
g Véi cac giai doan song, giai doan 6 dugc gdom cac tram tich ¢6 tudi kha tré tir 0,4 dén 0,6 nghin nam
tro vé trudce, tir giai doan 2 dén giai doan 5 tram tich c6 tudi vao khoang 3,5 nghin nam, va tram tich c6
tudi gia hon trén 5 nghin nam thudc giai doan 1.

L&i cam on
Céc dir liéu trong bai bao duoc thuc hién trén sy hd trg ciia du 4an PREAS “Predicting the arsenic

content in groundwater of the floodplains in SE Asian” ky két giita Cuc dia chit khao sat Pan Mach
GEUS (Geological Survey of Denmark and Greenland), Truong dai hoc khoa hoc ty nhién (HUS) va

216



Trudng dai hoc M6 Dia chat (HUMG), thoi gian thuc hién dy an tir 1.1.2014 dén 31.12.2017.

Tai ligu tham khao

Mathers S, Zalasiewicz J, “Holocene sedimentary architecture of the Red River Delta, Vietnam,” J
Coast Res, pp. 314-325, 1999

Mathers SJ, Davis J, McDonald A, Zalasiewitz JA, Marsh S, “The Red River Delta of Vietnam,”
Technical Report WC/96/02, British Geological Survey, UK, 1996.

Andreas Elmelund Hass, Andreas Hvam Hoffmann,, “A Methodological Study to a Multifaceted
Approach to the Classification of Recent and Historical Fluvial Structures in the Alluvial Plain of the Red
River Delta, Vietnam,” 2016.

Dieke Postma, Flemming L, Nguyen Thi Thai, Pham Thi Kim Trang, Rasmus Jakobsen, Pham Quy
Nhan, Tran Vu Long, Pham Hung Viet va Andrew S. Murray, “Groundwater Arsenic concentrations in
Vietnam controlled by sediment age,” Nature geoscience, nr. DOI:10.1038/NGEO1540, 8 2012.

Winkel, L. E., Trang, P.T.K,, Lan, V. M., Stengel, C., Amini, M., Ha, N. T., Viet, P . H., Berg, M.,
“Arsenic pollution of groundwater in Vietnam exacerbated by deep quifer exploitation for more than a
century,” 2011.

Sgren Jessen, Flemming Larsen, Dieke Postma, Pham Hung Viet, Nguyen Thi Ha, Pham Quy Nhan,
Dang Duc Nhan, Mai Thanh Duc, Nguyen Thi Minh Hue, Trieu Duc Huy, Tran Thi Luu, Dang Hoang
Ha, Rasmus Jakobsen, “Palaco-hydrogeological control on groundwater As levels in Red River delta,

Vietnam.,” Applied Geochemistry, vol. 23, pp. 3116-3126, 2008.
Luminescence Dating. School of Archaeology.

ABSTRACT

Holocene sedimentary evolution controlling Arsenic mobilization in
ground water in Dan Phuong - Thach That, Hanoi, Vietnam

Dang Tran Trung?, Pham Quy Nhan®, Flemming LARSENS, Jolanta KAZMIERCZAK®, Andreas
Elmelund Hass®, Andreas Hvam Hoffmann®
& Centre for Water Resources Warning and Forecasting
® Hanoi University of Natural Resources and Environment
¢ Geological Surveys of Denmark and Greenland

According to the Arsenic previous researches conducted by Winkle (2011) and Larsen (2012), in the
area surrounding by the south of Hanoi and Dan Phuong, the concentrations of arsenic in groundwater of
alluvial dominated systems are very high, exceeds the WHO’s permissible. Other research has shown the
correlation between the arsenic concentrations in ground water and the age of Holocene sediment as a key
controlling groundwater arsenic concentration in the Red river delta (Postma, 2012). After the maximum
transgression period, the formation of Holocene sediment was effected by the river movement.
Specifically, the river-bed displacement was acting the significance to the evolution of Holocene aquifer
(Tran Nghi, 2004).

In order to understand the evolution of sediments in the Holocene, a combination of methods is
implemented including: remote sensing, multi-electrode profiling (MEP), gamma-logging, drilling, water
and soil samples. The results of the study have identified the shape of the six ancient rivers periods. In
detail, the average age of mostly ancient rivers is fluctuated from 3,5 thousand years; the oldest one is
ranged from 3,5 to 5 thousand years, and the fluctuation of the youngest one is from 0,4 + 0,6 thousand
years.

Keywords: Holocene evolution, Arsenic pollution, Red river, Dan Phuong Thach That province.
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NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Research on the sustainability indexes for land and water resources in
Integrated Water Resources Management

Le Thi Mai Van**, Nguyen Quang Huong?!, Pham Binh Thuan?, Vu Thi Hai Ha!, Tran Thi Huong*
INational Center for Water Resources Planning and Investigation

ABTRACT

“Sustainable Development” is the priority target in river basin research, planning and development. It is
nesscessary to consider the relationship between land and water resources in a comprehensive way
through the integration of the sustainable use of water and land resources indicators to integrated river
basin management.

This indicator is based on the key issues that affect the sustainable development of the river basin
including the issues of water, land, environment, social fife, institutions and policies impacted on river
basins. This will help scientists, analysts and policymakers know the current status of the river basin and
provide solutions to sustain or restore the sustainability of the river basin. The study calculates the
sustainability indicators for Cong River in Thai Nguyen province.

Key word: sustainable development; integrated indicators; river basin

1. Introduction

Land and water resources in river basins are under unprecedented pressure resulting from population
growth, socio-economic development (e.g., the liberalization of the world food markets), socio-cultural
developments (e.g., changes in lifestyle and diet), and climate change. These developments are leading to
increasing competition for land and water resources. To deal effectively with these competing claims,
there must be good communication between stakeholders in river basins to be able to manage integrated
sustainability river basin management.

It is important to consider the relationship between two important resources, land and water resources,
in a comprehensive way through the integration of indicators on sustainable use of water and land. Those
indexes is based on the key issues that affect the sustainable development of the river basin, including
water and soil issues, environment, social life, and policy institutions. This will allow scientists and
analysts to devise a policy on the status of the river basin and identify what solutions to sustain or restore
the sustainability of the river basin. Study on pilot calculation of sustainable index for Cong river- Thai
Nguyen.

2. Theoretical background and Research methodology

Land and water resources sustainability indexes (LWSI), including integrated basin sustainability
indexes, spanning different socio-economic and environmental issues and responses, would be helpful to
access the level of sustainability of river basins, allowing not only for a comparison framework, but also a
tool to identify bottlenecks to achieve basin sustainability.

On the other hand, as we know, hydrological regimes and the availability of water resources largely
depend on land use and management in the river basin. Land development in upstream areas impact on
the availability and quality of water in downstream areas, and may thus limit the development potential of
the latter areas. As land use is generally not planned and managed at the river basin level, suboptimal
conditions often emerge. That is, the favorable economic or ecological prospects of downstream areas are
not being fully utilized due to water scarcity or pollution, while less favorable areas located upstream use
the water resources sub-economically or sub-ecologically. This is especially valid for transboundary river
basins such as the Vietnamese river basins. Integrated water and land management at the river basin scale
is therefore imperative to deal effectively with competing claims on land and water.

Our approach focuses on environmental issues because we have to identify the concrete individual
problems of water and land use and to derive concrete measures for improvement.

*Tac gid lién h¢
Email: lethimaivantnn@gmail.com
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Table 1: Sustainable land and water index

A

- Indexes on R, U ind BE luati C
> (R - Resources Status; U: ndexes on Evajuation Action /
= | Subcategory (R + U = Prioritization of = Problem | Response
S Impacts of water and land I :
Intensities and Action Needs)
Uses)
R -Surface water quality
status Surface water quality: prioritization of | Measures to
Surface water | U - Waste water discharge problem intensity (contamination, treat
= quality (point sources) contamination risk etc.) and action need|wastewater...
2 U - Contaminated water (waste water treatment etc.)
i runoff (nonpoint sources)
[S]
S R - Surface water quantit . C Store, reduce
= a y Surface water quantity: prioritization of
) status . . the amount
Surface water problem in- tensity (decrease of runoff,
. U - Surface water uses . . . of
quantity L . salinity intrusion etc.) and action need L
(irrigation, public water exploitation

(storage, reduction of extraction etc.)
supply etc.) use

Ground water quality: prioritization of

R - Ground water quality problem intensity (contaminant Reduce the
Ground water | U - Infiltrationdue toland | . = . . o use of
. . . [infiltration, contaminant infiltration risk e
. quality use (point sources, nonpoint . . fertilizer
o) etc.) and action needs (reduction of
= sources) .
= fertilizer use etc.)
g . |Ground water quantity: prioritization of
o R - Ground yvater quantity problem intensity (ground water over | Reduce the
o (yield) o .
Ground water exploitation, land subsidence etc.) and | amount of
. U - Ground water use (water ) ) . .
quantity : action need (reduction of extraction | mining use
extraction)
etc.)
° R - Close to nature reference|Sustainability of land use: prioritization Imorove
S |Sustainability ofistatus of land U - Impacts by| of problem intensity (unsustainable reszurce
2 land use land use (agriculture, ecobalance) and action need ..
3 efficiency

industry, urban areas etc.) | (improving resource efficiency etc.)

3. Results and discussion
3.1. Introduction Cong river

Cong river is one of the important tributaries of Cau river, flowing through the territory of Thai
Nguyen province. The Flow in Cong river varies unequally in space and time; Land cover and land
distribution change from upper upstream to downstream.

At present, in term of outstanding environmental issues, especially land and water resources on LVS
are as follows: It is appears an increasingly tension in the exploitation and use of water resources; Water
pollution points flowing through Cong river town, Thai Nguyen province. About land environment, local
pollution occurs in industrial areas, mines, agricultural land caused by pesticide chemicals. According to
measurements at some air monitoring stations, the air environment in urban areas is polluted by smoke,
dust, and mercury.

The upstream area of the Cong river basin is rich with abundant forest. In the upstream and middle
areas as perennial trees that grow well. The river basin, flow regime as well as the quality of river and
stream water are affected. In the middle and downstream of the Cong River (including Tay Canal, No. 11,
Cau Trien Stream, Da Trang River, Trai Trau Stream), the area is relatively flat, urban living and
agricultural cultivation (wet rice cultivation, vegetables) on the banks of the river. The river and stream
areas in this area are often affected, changing river morphology, river bank erosion, river flow erosion,
changing flow regime, water quality decreases due to receiving more pollutant load from daily life as well
as traditional farming activities of local people.
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Figure 1. Land Use Map of Cong River

3.2. Calculation results

Indexeson R, U

industry, urban areas etc.)

Category R - Resources Status Symbol Value Score
U - Impacts of water and land Uses
R - Surface water quality status R1 5250 mé/person. year 0.5
U - Waste water discharge (point sources) Ul less 0.25
Surface_water U - Contaminated water runoff (non-point U2 lots 0.25
quality sources)
R - Surface water quantity status R2 WQI =60 0.5
Surface water
quantity U - Surface water uses (irrigation, public U3 Medium 05
water supply etc.) '
R - Ground water quality R4 Medium 0.5
Ground water - Infiltrati i
Ualit U - Infiltration due to land use (point U4 Good 0.75
quality sources, non-point sources)
R - Ground water quantity (yield) R5 Medium 0.5
Ground water
quantity U - Ground water use (water extraction) U5 Good 0.75
R - Close to nature reference status of land R6 Good 0.75
Sustain- .
ability of land U - Impacts by land use (agriculture, Us Medium 05
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The score of the parameters in the Cong river shows that: Some parameters of surface water quality are
valued at 0.57 which below the average. Surface water quantity parameters, groundwater quantity and
quality parameters achieve average sustainability however they scored low. Hence, some strong measures
must be taken to maintain sustainability. For the parameters of land use, it can reach sustainability in this
score range.

4. Conclusion

Land and water resources sustainability indexes (LWSI) is a useful tool for assessing the sustainability
of river basins, particularly in terms of land and water resources, which are the two most important
resources that have a profound effect on the sustainable development of the entire basin. Based on this
calculation, appropriate solutions should be tackled to improve the sustainability of the Cong river. LWSI
can be applied for different river basins in Vietnam.
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Tai bién truot 16 & khu vuc mién ndi tinh Bic Giang,
phuong phap phan vung du béo

T6 Xuan Vu®* )
Truong Dai hoc Mo - Dja chat

TOM TAT

Khu vuc mién ndi tinh Bic Giang bao gom cac huyén: Luc Nam, Luc Ngan, Son Dong va Yén Thé la
mot trong nhirg noi thuong xay ra tai bién truot 16. Vi muc dich 1am rd dac diém truot 16, phan ving
trugt 1o dé dy bao, dua tréncac phuong phap nghién ciru nhur khao sét thuc dia, dia chat, mé hinh héa, ...
bai bao di sau phén tich hién trang truot I, diéu kién phat sinh, phat trién, nguyén nhan gy truot 16 va
xay dung mo hinh phan ving truot 16 & khu vucnhién ciru.Két quacho thay: tai bién truot 16 trong khu
vuc xay ra chi yéu trén cac mai taluy dudng giao thong, bd mé véi quy md va muc do rat khac nhau; co
nhiéu yéu té hd tro, thuc day qué trinh phat sinh, phét trién truot 16, trong d6 nudc mua c6 vai tro quan
trong dic biét, vira 1a yéu t6 hd trg vira 1a nguyén nhan chu yéu gay ra truot 16. C6 thé chia khu vic
nghién ciru thanh 4 viing theo mirc 6 nhay cam truot 16: rat cao; cao; trung binh va thép.

Tir khéa:tai bién truot 16 Bic Giang,hién trang tai bién truot 16,phan ving truot 16 Bac Giang.

1. Mé dau

Truot 1& 1& mét trong nhitng tai bién dia chat thuong xay ra ¢ nhitng khu vuc c6 dia hinh phan cit
manh. Trong nhitng nam gan day, hién twgng ndy ngay cang tré nén phd bién do tac dong cua hoat dong
kinh té - cong trinh ciia con ngudi va bién déi khi hau 1am xuét hién nhiing hinh thé thoi tiét cuc doan gy
mua 16N, kéo dai, anh hudng nghiém trong dén phat trién kinh té va doi sbng dan sinh.

Nam & ving ndi phia bic nudce ta, cac huyén mién nui tinh Bic Giang c6 diéu kién tu nhién thuan loi
cho truot 1o phat sinh, phét trién. Trong nhitng nim qua, tai khu vuc nay, dac biét 1 trén cac tuyén duong
giao thdng, bo mo, hién tuong truet 1o da xay ra kh& manh. Vi thé, rat can cé nhitng nghién ctru, danh gia
tong thé vé tai bién truot 16, phan ving du bao dé xay dung co s¢ khoa hoc dinh huéng cho quy hoach,
phét trién bén viing kinh té - xa hoi, chu dong phong chéng tac hai cua tai bién truot 16 ¢ dia phuong.

2. Pic diém truot 16 & khu vac mién ni tinh Bic Giang

2.1. Hign trang tai bién trwet |6 trong khu vuc

Két qua khao sat thuc diad khu vuc nghién ciu (Ta Bac Thinh, Té Xuan Vu va nnk, 2009) da cho
thdy, tai bién truot 1o phét trién kha manh véi dac diém va quy md rat khac nhau (quy mé Ién: > 1.000m?,
quy mo vura: tir 100m? - 1.000m?, quy mé nho: < 100md).

+ Tai Son DPong, da phat hién 33 diém truot 16, quy md tir rat 16n cho dén nho.

- Truot quy mé rét 16n hinh thanh tir phan nira qua doi nam sét khu di dan truong bin x4 Tuin Dao, c6
chiéu dai t6i trén 100m, khdi lugng dat da udce tinh trén 10.000m?, dang co nguy co de doa nghiém trong
khu déan cu. Tai ddy, tham thyc vat ngheo, chu yéu Ia cay bui, than co, tan 1a che phu mong, dia hinh ddi,
dang bét Gp véi do doc suon tir 30 - 40°. Khéi truot hinh thanh trong d6i dat phan tan.

- Truot 16 quy md vira voi khdi lugng dat da hang trim m® dugc thiy co 6 diém trén cac mai taluy
dwong duong giao thong qudc 19, tinh 16 va bd sdng, sudi. Cac khéi trugt 16 & ven duong giao thong
thuong xay ra & nhitng méi taluy cao va doc (chiéu cao tir 8 - 15m, d6 ddc tir 50 - 70°. Dt d4 truot chu
yéu thudc dai sét hoa va d6i dat phan tan. Truot 16 & day da pha huy mai taluy, gay tic nghén céc tuyén
dudng giao théng. Truot 16 & by sdng, subi thudng xudt hién & bo 16m doan séng cong, c6 thanh phan dit
da chu yéu 1a sét pha, cat pha va cat san soi, nguon gdc bdi tich, ciing c6 noi 1a d6i phong hod manh cua
v6 phong hoa. Qua trinh truot I& Xay ra sau khi luong nude dau ngudn dd vé véi luu luong 16n 1am toe do
dong chay ting manh, x6i vao chan bo. Hau qua cuaa truot 1& bd song 1a 1am mat 6n dinh, c6 chd gay pha
huy cac cong trinh ven bo nhu duong, cau, céng, nha cira, ...

- Truot 16 quy md nho gom 26 diém truot véi khoi truot dat da khoang vai médén hang chuc m?, xay ra
& mai taluy duong giao théng va cac by mo khai thac vat liéu xay dung, khodng san. Cac mai dbc hinh
thanh truot |6 ¢6 chiéu cao tir 5 - 10m, d6 ddc tir 55 - 80°, thanh phan dat da chu yéu la sét pha lan dam
san, dim sét, trang thai cng - san pham phong hoa ddi sét hoa va déi dat phan tan, mot s6 noi c6 ca doi

* Tac gia lién hé
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laterit va d6i thd nhudng. Muc do thiét hai do cac khéi truot nay gy ra khdng nhiéu, chu yéu la phé huy
mai taluy, can tré giao thong, gay khé khan cho cong tac khai thac vat liéu xay dung, khoang san.

Hinh 1. Mét s6 khoi trueot dién hinh ¢ Son Béng

+ Tai Luc Ngan, khong cé truot 16 quy mo I6n, ma chi thay 19 diém truot 16 quy md vira va nho.

- Truot & quy md vira c6 6 diém xay ra & mai taluy duong dwdng giao thong, c6 d6 déc tir 55 - 60°,
chiéu cao tir 8 - 20m. Pat da bi truot 16 chi yéu 1a déi phong hoa manh dén hoan toan (d6i sét hoa, doi
dét phan tan va d6i tho nhudng), chiéu day doi phong hoa kha day, co chd téi hang chuc mét. Cac khdi
trugt nay thuong ¢ khdi lugng tir trén mot tram ti vai tram mét khdi. TAc hai cua ching chii yéu la gay
phé huy méi taluy va lam tic nghén hoat dong giao thong.

- Truot 16 quy mé nho dugc phat hién gom 16 diém, trén cac mai taluy duong giao théng va by mo
khai thac vat liéu xay dung, khoang san. Chlng xay ra trén cac mai dbc cao tir 6 - 8m dén 12 - 15m, do
déc thay ddi tir 50 - 75°. Dt d4 hinh thanh khdi truot 13 sét dam, dam sét, sét, sét pha 1dn dam san, thugc
cac d6i phong hoa manh dén phong hoa hoan toan. Muc d6 thiét hai ma cac khdi truot ndy gay ra khong
nhiéu, chu yéu 1a gay can tro giao thong, mat dét canh tac & mirc do thap.

+ Tai Luc Nam, hién tuong truot 1o it phd bién, chi thiy 4 diém truot 16 quy md vira va nho. Trong d6,
¢6 1 khéi truot quy mo vira va 3 khdi truot quy mé nho.

- Truot 16 quy md vira xay ra & bd mo khai thac vat liéu dat xay dung xa Truong Son, trén mai doc cao
12m, d6 doc 45 - 50°. Pat d4 khoi truot 1a san pham phong hoa hoan toan (d6i dat phan tan) véi khoi
luong dat da khoang 500- 600m3. Thoi diém xay ra truot 1¢ vao ldc nghi trua nén khong gay thiét hai.

- Truot 16 quy md nho xuit hién tai cdc mo khai thac vat lidu dat xay dung va mai taluy dudng giao
thong, khdng gay thiét hai dang ké vé kinh té. DAt d4 khéi truot thudc doi sét hoa va doi dat phan tan.

+ Tai Yén Thé, it thdy truot |6 trén cac mai taluy duong giao thong. Thyc té chi bit gap hién tuong
truot 16 xay ra khd manh ¢ ven bo song Thuong, noi c¢6 dong chay x0i vao. Tai nhitng doan séng nay, tac
dung xam thuc gay truot 1 bd ¢6 nguy co anh huang nghiém trong dén nha cira va dét canh tac cua nhan
dan. Ngoai ra, & khu khai thac mo than 16 thién BS Ha, da xay ra mot sé diém trugt theo bé mat phan 16p
ctia tram tich chira than c6 thé nam nghiéng 65- 75°, & bo mo ddc dimng (goc doc 80- 85°, cao trén 30m).
Khéi truot ¢6 quy mé vira va I6n (khoi lugng dat d4 tir vai tram dén trén 1.000md). Dat d4 khéi trugt chi
yéu thugc d6i da manh va doi da nit né trong vo phong hod. Hau qua ca truot 16 & day chua gay ton that
vé ngudi nhung da gy khé khan rat I6n cho cong tac thi cong khai thac mo.
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~ Hinh 2. Mgt s6

<

hinh ¢ Luc Ngan, Luc Nam va Yén Thé

i truot

2.2. Piéu kién phét sinh, phat trién truet |6

1- Khi hau: Khu vyc nghién ctru c6 nén nhiét d6 cao, su chénh léch nhiét d6 khé I6n theo chu ky gitra
ngay va dém, gitra mia néng va mua lanh, d6 4m dat va khong khi 16n 1a nhirng diéu kién thuan loi cho
c4c hién tuong dia chét phat trién nhu phong hoa, muong x6i, x6i 16 bd séng sudi, 1ii bun d4,... thuc day
truot 16 hinh thanh va phat trién. Vao mua mua, dat da thuong xuyén bi am uét, bao hoa, d6 bén suy
giam, lyc gay truot tang 1én, rat thuan loi cho truot 16 hinh thanh va phét trién.

2- Dia hinh: Khu vuc nghién ctru ¢6 dia hinh cha yéu 1a doi va nai, thuoc kiéu dia hinh xam thuc - béc
mon va boc mon téng hop. Cac sudn déc ty nhién ton tai & nhitng kiéu dia hinh nay thuong kha on dinh.
Tuy nhién, tai nhitng suon déc ma con nguoi tac dong vao nhu xay dung cdng trinh giao thdng, thuy loi,
khai thac mo, ... tao ra mai doc c¢6 goc doc Ion thi nguy co truot 1o 1a rat cao, chi can c6 thém tac dong
nao d6 thi truot 16 c6 thé xay ra. Thuc té da cho thdy, hau hét cac diém truot |6 phét hién thay trong qué
trinh khao sét thyc dia & khu vuc nghién ciru déu xay ra & mai taluy duong giao thong hay bo mo.

3- Thuy van: Khu vuc nghién ctru ¢6 hé théng sdng sudi kha day dic, trong d6 hé théng sdng Luc Nam
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va song Thuong chi phdi toan bo mang lugi thuy van ¢ day. Ché do thuy van cua cac hé thdng song sudi
trong khu vuc phu thuoc rat Ién vao diéu kién khi hau. Vao mta khd myc nudc trén cac song, sudi rat
thip do luong béc hoi thuong 16n hon luong mua, nguon cung cap cha yeu 1a nudc dudi dat. Nhung vao
mua mua, lugng mua 16n da tro thanh nguon cung cap chu yeu va rat roi rao cho cac sdng sudi, 1am cho
muc nude cac séng sudi dang cao, dong chay c6 luu luong, tée do 1on gay xam thuc, bao xoi b song,
chan suon déc, mai déc va dan dén truot 16.

4- Chu tric dia chat: Cac thanh tao dia chat phan bb ¢ khu vuc nghién ciu c6 ngudn géc tram tich luc
dia va tram tich sinh hoa, tudi rat khac nhau, tir Cambri, Ocdovic, Silua, Pevon, Triat, Jura dén D¢ tu.
Thanh phan trim tich khong dong nhat, chu yéu 1a cat két, bot két, phién sét, sét voi, san két, cugi két, ciu
tao phan 16p mong dén day. Pa thuong c6 thé nam nghiéng 30- 60°, nhiéu noi bi uén nép vo nhau. Hé
thong dut gdy phét trién manh, chi yéu theo phuong Pong Bic- Ty Nam va Tay Bac- Dong Nam, tao ra
cac déi phé huy, khe nut day dac chia cit khdi da. Nhitng dac diém trén 1a diéu kién thuan loi dé hinh
thanh va phat trién cac hién tuong dia chat noi chung, truot 16 néi riéng.

5- Thanh phan va tinh chit co 1y dat da: Thanh phan va tinh chat co 1y ciia dat da trén cac suon dc,
méi dbc dugc quyét dinh bai qua trinh hinh thanh va ton tai cua ching. Trong d6, qua trinh phong hoa da
c6 vai trd quan trong dic biét. Qua trinh nay tao ra cac déi vo phong hoa c6 mic do 6n dinh khac nhau
trén suon doc, mai doc. Péi sét hoa, d6i dat phan tan, déi laterit va d6i thd nhudng 12 nhitng déi nam ¢
trén da bi phong hod manh va triét dé, co dé bén, do 6n dinh rat thip so véi da gdc, c6 tinh wa nudc manh,
dé thay doi trang théi vat ly va tré nén mat on dinh, thuan lgi cho sy hinh thanh truot 16 trén cac suon
déc, mai dbc, d6i da nit né va doi da manh ndm & dudi, 6 mirc d6 bién ddi vé thanh phan, kién tric, cau
tao chua nhiéu, dic trung van Ia lién két két tinh nén d6 bén va én dinh kha 16n, it xay ra truot 16, néu
truot 16 xay ra thi chu yéu theo bé mat phan 16p va khe nut.

6- Cac hién twong dia chat dong luc: Vai diéu kién tu nhién, dia hinh, dia chat & khu vuc nghién ctu,
céc hién tuong dia chét kha phét trién. K&t qua khao sét cho thy, cac hién tugng dia chat, dic biét Ia hi¢n
tuong c6 lién quan véi hoat dong cia nudc mat va nude dudi d4t nhu phong hoa, muong xo0i, xdm thuyc,
bd séng sudi Xuat hién & nhiéu noi. Céac hién tugng dia chit phat trién lam suy giam do bén dat d4, tao ra
cac mat, d6i yéu trén cac suon doc, méi doc, tang do cao, d6 doc cia swon doc, mai doc dé tir do, tao didu
kién cho truot 1 c6 thé phat sinh.

7- Hoat dong kinh t€, cong trinh cua con nguoi: Ciing nhu cac tinh mién ndii khac, & khu vuc nghién
clru, de phuc vu cho phat trién kinh té va doi song dan sinh, viéc xay dung céc tuyén duong glao thong,
cau cdng, cong trinh thuy loi, thuy dién, khai thac mo vat liéu, mo khoang san da va dang dién ra rat
manh mé. Nhiing hoat dong nay khong thé tranh khoi lam ‘thay dbi didu kién moi truong ty nhién nhu
chat pha ring, cat xén suon déc, thi cong mai déc co goc déc, chidu cao 16n, thay d6i ché do dong chay,
tao ra dong chay mat va ngam, ... tir d6, thuc ddy truot 1 phét sinh, phat trién.

2.3. Diéu kign phat sinh, phat trién truet |6

Két qua nghién ciru (Ta Dac Thinh, T6 Xuan Vu va nnk, 2009) cho thay, tai bién truot 16 & khu vuc ¢6
thé xay ra bai nhiéu  nguyén nhan:

1- Nudc mua ngam xudng 1am giam d6 bén cua dat da, tang lyc gly truot: Day la nguyén nhan rat pho
bién gay ra tai bién truot 6. Trong khu vuc nghién ciru, hau hét dat da trén cac suon doc, mai doc déu co
nguon gdc tan tich va suon tich, mac do phong hod khac nhau. Ching dugc hinh thanh tir da gc 1a cac
loai da tram tich thuoc hé ting Na Khuat, Mau Son, Vin Lang, véi thanh phan chii yéu 12 bot, sét, cat, soi
san, cudi két, phién sét, sét voi. Thanh phan, kién tric, cdu tao va céc tinh chat cua ching bi bién ddi
manh dén hoan toan so véi da gbc, khoang vat sét xuat hién nhiéu, hat nhé va min dugc hinh thanh déang
ké, tham chi chiém chu yéu. it da c6 kha ning thim nuéc manh va tinh wa nuée cao. Trong diéu kién
nhu vay, khi c6 nuéc mua thdm vao, 1am giam do bén khang cit cua dét d4, tang trong lwong phéi truot,
tao ra p lyc thuy tinh, thuy dong va gay ra truot 16. Két qua nghién ciru thye dia vao mua kho (thang 1)
va mua mua (thang 7) & khu vuce da cho thdy rd vai trd quan trong cua nude mua gy ra tai bién truot 16.
Néu nhu & mua kho chi thiy xuat hién ¢ t& nhimng diém truot 16 ¢6 quy md nho thi ¢ mua mua da phat
hién thém hang loat diém trugt 16 ¢6 quy mo vira va 1on xay ra. Dién hinh nhu & Son Pong, ngoai 8 khoi
trugt phét hién trong mua kho, vao mua mua xuat hién thém 25 khéi trugt & cac diém khao sat.

2- Dong chay bao x6i, xam thyc chan méi déc: Hoat dong ciia dong chay thuong xuyén hay tam thoi
trong miia mua 1i & khu vuc nghién ciru xay ra kha manh. Do dic diém cac séng, sudi thuoc hé thong
song Luc Nam va séng Thuong phat trién day dac véi nhiéu phu luu uén khic quanh co, nhiéu chd co do
déc 1ong thay ddi dot ngot, bo va long song sudi duoc hinh thanh bai cac loai dat da kém on dinh nén rat
dé bj dong chay tac dung xam thuc, dic biét 13 & nhirmg doan song cong, gdy bao x6i lam ting cao do déc
& chan mai déc, hinh thanh khéi trugt ¢6 hé s6 6 dinh giam manh va géy ra truot 16.

3- Thi cong mai taluy duong giao thdng, bo mé khai thac vat liéu, khoang san c6 géc déc, chiéu cao
qué Ion, vuot qua giéi han 6n dinh cua ching: Trong khu vuc nghién ciru, cac hoat dong khai thac kinh té
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1anh thd dién ra rat manh mé va dong mot vai tro quan trong gy ra truot 1. D6 1 hoat dong xay dung tao
ra mai taluy duong giao théng, khai théc vat liéu xay dung & cac mo dat d4, khai thac khoang san & cac
mé dong, mo than, moé sit, .... Do nhu cau giam thiéu chi phi kinh té khi xay dung cac cong trinh hoic do
diéu kién k¥ thuat, thi cong sir dung dat dai khong cho phép, cac hoat dong cit xén suon doc thuong co
xu hudng 1am ting d6 ddc dia hinh & phia dudi hay tao ra cac méi déc c6 do déc 1on, dan dén ting cuong
luc gy truot, giam hé s 6n dinh cua khdi dat da trén cac mai ddc, suon dbc va gy truot 1o trong qua
trinh thi cbng hay ngay sau khi thi cong.

Dé dinh huéng cho thiét ké, thi cong mai doc khi xay dung cac tuyén duong giao thong hay khai thac
mo, ¢6 thé xac dinh goc doc 6n dinh twong wng voi chiéu cao gidi han ddi véi cac loai dét ton tai pho
bién, dic trung trong khu vuc, c6 d6 bén, 6n dinh thap, d& bi truot 16 trén cac méi ddc, dac biét 1a trong
diéu kién bio hoa nudc nhu doi sét hoa va d6i dat phan tan, két qua thé hién & bang 1.

Bang 1. Goc déc 6n dinh cia mai déc (tinh theo sé liéu thuc té bang phan mém Geo-Slope V5)

. G6c ddc 6n dinh cia méi doc twong ing véi chiéu cao va trang thai khac nhau
Cch;gu G6c dbc on dinh tinh todn G6c dbc on dinh an toan (F = 1,5)
STT Ej":é Déi sét hoa Déi dat phan tan Déi sét hoa Déi dat phan tan
(m) Tu Bdo hoa | Tu Bdo hoa | Tu Bdo hoa | Tu Béo hoa
nhién nhién nhién nhién

1 4 - 86° - 820 - 57° - 550
2 6 90° 67° 850 530 60° 450 57° 390
3 8 850 530 700 450 57° 350 470 30°
4 10 69° 440 60° 37° 46° 29° 40° 250
5 12 61° 390 520 31° 410 26° 350 21°
6 15 - - 430 27° - - 29° 180

3. Phén vung trwet |6 khu vuc nghién cau

Hién nay, c6 nhidu phuong phap phan vung trugt 16. Xay dung mo hinh phén ving truot |o theo Xac
suat thong ké 12 mot phuong phap co nhleu vu diém, do c6 d6 chinh xac cao va phi hop véi thuc té.
Phuong phap nay dya vao phén tich cac yeu t6 dong vai tro hd trg qua trinh phét sinh, phat trién truot lo
trong khu vuc tir dir liéu thu thap duoc dé xac dinh pham vi c6 mirc d6 nhay cam truot 16 khac nhau.
3.1. Co sé ly thuyét xay deng md hinh phan viing

Co s& ciia phuong phép xdy dung md hinh phan ving truot 1& theo xac suit thong ké 1a dwa vao viéc
tong hop, théng ké cac yéu té hd trohinh thanh cac khéi truot di xay ra dé dyu bao dinh lugng nhitng noi
ma hién tai chua xay ra truot 16 nhung ton tai nhiing diéu kién tac dong truot 16 tuong ddng. Méi quan hé
khong gian gitra kha nang xay ra truot 16 ¢ mot noi nao do voi cac yeu t6 hd tro truot lién quan duoc suy
ra tir méi twong quan gitra hién trang truot o da xay ra vdi cac yéu té hd trg gy ra truot 16 twong tng va
dugc dic trung bang ty sé tan suat trugt (Fr). Fr dugce xac dinh qua dién tich truot 16 da xay ra va dién
tich chua xay ra truot 1¢ trong khu vuc nghién ctru dbi vai timg yéu t6 hd tro truot 16, biéu thi quan hé
dinh lugng vé kha ning xay ra truot 16 trong tuong lai va dugc xéc dinh theo cong thuc:

AL
Frij =—= A* Aij A A
i OA-A A A, A
A-A

)

Trong do: Frij- ty sb tan suét cua I6p i, tham s j;f*ij- tan sudt xuét truot trong Iop i, tham s6 j; 7 -
tan suat xuét truot khong thy trong lop i, tham s6 j;A*ij- dién tich trugt quan st duoc;Aij- dién tich cia
I6p i, tham Soj A*- tong dién tich truot trong khu vuc; ;A-dién tich khu vyc nghlen cau.

Ty sb nay cang Ion, kha xuat hién truot 16 va cac yéu t6 hd trg, thic day cang co lién quan chat che voi
nhau va nguoc lai. Tdng hop cac gia tri tin suét xac dinh dwoc hinh thanh hé sé thudc tinh dic trung cho

mtc do nhay cam truot 16 (hay con goi 1a hé s6 nhay cam truot 16 - LSI) & mdi dién tich nghién cuu:
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Lsi= > Fr; )
j=1

Str dung cong nghé GIS cho phép lién két cac tham sb hd tro truot 6 va gid tri hé sb thudc tinh dic
trung cho murc d6 nhay cam trugt 1§ @ng véi mdi don vi dién tich thudc khu vic nghién cau, tir d6 phan
chia céc dién tich cd mirc do nhay cam truot 16 khac nhau trén co s& phan tich cac gia tri thuoc tinh va vi
tri xay ra trugt 16 trong toan bo khdng gian nghién cuu.

3.2. Lwa chon cac tham sé phan viing

Céc yéu té chu yéu (cac tham sb) dé phan ving truot 16 & khu vuc nghién ciru duoc sir dung bao gom:
d6 dbc dia hinh; cao d6 dia hinh; chiéu day vé phong hoa; tham thyc vat; thanh phan thach hoc; mat do
dut gdy; khoang cach tir dwong giao thdng, bo mo; khoang cach tir séng sudi. Ty s6 tan suit truot dugc
tinh toan theo mirc d6 anh huongcua mdi tham s6 phan ving, theo dién tich ban do tuong tmgkét hop voi
ban d6 hién trang truot 16 khu vuc nghién ciru, véi sy tro gilp cua cac phan mém chuyén dung

Bang 2. Két qua xdc dinh ty sé tan sudt theo dg déc va cao dg dia hinh

Do ddc dia hinh Cao do dia hinh
STT D(‘}dgfc Dién tich(m?) DI;}E‘)M Fr [STT C?&fé Dién tich(m?) DI;}E‘)’“ Fr
1 <5 1.040.767.200 | 18.000 | 0,51 1 <100 1.426.780.800 | 77.400 | 1,59
2 5-15 625.295.700 | 26.100 | 1,23 2 100-200 714.526.200 | 15.300 | 0,63
3 15-25 581.425.700 | 27.900 | 1,12 3 200-300 356.268.600 2.700 | 0,22
4 25-35 378.851.400 | 16.200 | 1,26 | 4 300-400 167.840.100 00,00
5 35-45 116.658.900 7.200 | 1,81 5 400-500 77.139.900 0| 0,00
6 >45 61.057.300 2.700 | 4,53 6 500-600 35.846.100 00,00
7 >600 25.654.500 00,00
Bang 3. Két qua xdc dinh ty sé tan sudat theo chiéu day vé phong hod va tham thuec vat
Chiéu day vo phong hoa Tham thyc vat
STT (\:/hFi,i“ (drﬁ;’ Dién tich(m?) DL;‘;;“-“ Fr [STT Thé\rgtthuc Dién tich(m?) DT(;]E‘)’Qt Fr
1 >3 812.287.800 8.100 | 0,29 1 |Rung giau 71.790.300 00,00
2 3-6 503.153.100 | 37.800 | 0,81 2 |Giau TBinh | 759.102.300 | 18.000 | 0,70
3 6-9 203.014.800 | 10.800 | 1,56 3 |Rung nghéo | 770.045.400 | 32.400 | 1,23
4 9-12 501.966.900 4.500 | 1,26 4 |Péttréng 309.607.200 9.000 | 0,85
5 12-15 428.221.800 | 32.400 | 2,22 5 |Dancu 40.057.200 900 | 0,66
6 | >15 | 355411.800| 1.800 | 1,15 | 6 |Néngnghiép| 803.241.900 | 31.500 | 1,15
7 |Ngapnuwoc | 50.211.900 | 3.600 | 1,10

Bang 4. Két qud xdc dinh ty sé tan suat theo thanh phan thach hoc va mér dg dit gay

Thanh phan thach hoc Mat d6 dat gay
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STT thg‘?:)c Dién tich(m?) DB;E‘)“-“ Fr[sTT ggst(fn?k‘;"ﬁt) Dién tich(m?) DL:]?)“-“ Fr
1 | bétr 550.307.700 21.600 | 1,15 1 <500 2.348.753.400 | 72.000 | 0,90
2 | Cat két 1.651.622.400 31500 | 1,56 | 2 | 500-1000 172.904.400 | 18.900 | 3,21
3 | Cuoi két 501.364.800 42.300 | 1,48 | 3 |1000-1500| 229.567.500 | 3.600 | 0,46
4 |Bién chét 100.725.300 0000 | 4 >1500 52.830.900 900 | 0,50
Bang 5. Két qua xdc dinh ty sé tan suat theo khodng céch tir dirong giao thdng, bo mé va tir song suoi

Khoang cach tir dwong giao thong, bd mo Khoang cach tir song sudi

STT DIéCT: t(‘;l) Dién tich(m?) DIr;rz‘)’Qt Fr|STT K; (t)‘f (Sr?];‘g Dién tich(m?) DIr;E‘)IQt Fr
1 | <50 40.158.900 | 21.600 | 1582 | 1 <30 50.566.500 | 12.600 | 7,33
2 | 50-100 3.978.900 | 15.300 6,31 2 30- 60 41.353.200 | 12.600 | 8,96
3 | >100 2.724.108.300 | 58.500 0,63 3 > 60 2.712.136.500 | 70.200 | 0,76

3.3. Xdc dinh ranh gigi phan ving

Trén co s& cac gia tri LSI x4c dinh duoc, tién hanh phan chia ching thanh nhom gié tri khac nhau. Mai
nhom gia tri dic trung cho mirc d6 nhay cam truot 1 trong khu vuc nghién ciru.Co so dé phan chia nhém
gia tri LSI la két qua thong ké cac diém truot 16 theo dién tich trong thuc té. Tuc la duavao dién tich truot
I6 d& x4y ra twong ng trén cac dién tich chira cac gid tri hé sb thudc tinh dic trung cho mirc ¢ nhay cam
truot 16. Mot cach tuyén tinh, mic do nhay cam truot 1& cang cao khi trén dién tich d6 ton tai nhiéu diém
trugt |6 da va dang hinh thanh.

Ranh gi6i phan ving duoc xac dinh trén co s& so sanh tuong ddi vé su tdn tai cac khéi truot da xay ra
trong dién tich nghién ctru. Theo do, dién tich cac khdi truot quan sat dugc thudc nhom LSI dic trung cho
muc d6 nhay cam truot 16 cao hon dwoc ldy gip doi dién tich cac khéi truot quan sat dugc thudc nhém
LSI dic trung cho mirc do nhay cam truot 1& thap hon lién k&. Tuong quan nay dugc so sénh 2 chidu voi
mdi yéu t 1a 100% dién tich truot I& da xay ra trong dién tich nghién ciu va 100% gi4 tri tich luy LSI
dic trung cho mirc d6 nhay cam truot 16 cua tat ca cac nhdm thudc khu vyc nghién ctu.

3.4. Két quda phan vung

Theo nguyén tic phan loai trén, véi su tro gitp cua phan mém ILLWIS 3.4, LSI duoc chia thanh 4
nhoém tuwong @ng vai cac dién tich (ving) c6 mirc 6 nhay cam truot 16 khac nhau trén ban do. Chlng
dugc phan biét bang mau (tir nong dén lanh biéu thi cho mirc d6 nhay cam truot 1¢ tir cao dén thap).

- Viing c6 muc d6 nhay cam truot 16 rat cao (LSI > 20,34): Nhirng dién tich ma hién tai cac khéi truot
xuét hién nhiéu nhét, c6 diéu kién rat thuan loi vé cac yéu té hd trg cho sy hinh thanh va phat trién truot.
Vang nay chi chiém dién tich it 6i trong khu vuc nghién ciu.

- Ving ¢6 mac do nhay cam truot 16 cao (LSI = 14,08 + 20,34): Nhitng dién tich xut hién truot lo
khong nhiéu, cac yéu té hd trg cho su hinh thanh va phat trién truot 16 & mie do kha thuan loi. Ving nay
chiém dién tich trung binh & khu vuc nghién ctu

- Vung ¢6 mirc d6 nhay cam truot lé trung binh (LSI = 13,29 + 14,08): Nhiing dién tich ma trong thuc
té hdu nhu chwa xay ra truot | nhung ton tai mot s6 yéu té hd trg cho sy hinh thanh va phat trién truot.
Ving nay thuong nim duéi hodc dan xen véi viing ¢6 mic dd nhay cam truot 16 cao, chiém dién tich
khéng nhiéu trong khu vuc nghién ciu.

- Ving ¢6 mic d nhay cam truot 1¢ thap (LSI < 13,29): Nhiing dién tich chua bao gio xay ra trugt 19,
c6 it hoac khdng c6 yéu tb hd trg cho sy hinh thanh va phat trién truot 16. Day 1a ving c6 dién tich nhiéu
nhat, chiém phén I6n dién tich khu vuc nghién cau

Trong s6 c&c vang phan chia, viing c6 mirc do nhay cam truot 16 rat caoladdi twong can duoc dac biét
chl y trong cdng tac quy hoach, phat trién bén viing kinh té- x4 hoi cling nhu ap dung cac giai phap
phong chéng nham giam thiéu tac hai cua tai bién truot 1o trong khu vuc, boi ving nay chi chiém diéen
tich rat it nhung tap trung & nhitng noi ma hoat dong kinh té da, dang va s& dién ra rit manh mé nhu xay
dung dudng giao thong, khai thac mo hay xay dung céc cong trinh & ven cac séng sudi.
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4. Két qua va thao luan

Tir nhitng két qua nghién cau, c6 thé rat ra mot sé két luan sau:

1. Tai bién truot & xay ra kha phé bién ¢ khu vuc nghién ciu, tap trung chu yéu & cac méi taluy quéc
16, tinh 19, cac bd mo khai thac vat lidu xay dung, khai thac than véi quy md rat khéc nhau, anh huéng 16n
dén hoat dong kinh té cong trinh va doi song dan sinh. C6 nhiéu yéu té hd trg va nguyén nhan giy ra truot
16, trong 6 mura 13 nguyén nhéan chinh va ciing 1a nguon géc phat sinh cua nhiéu yéu t6 hd tro cho qua
trinh hinh thanh va phat trién truot 16.

2. Dua trén co s két qua nghién ctu hién trang tai bién truot 16 clng voi céc yéu té hd trg phét sinh,
phét trién truot, theo h¢ s6 nhay cam trugt I (LSI), ¢6 thé chia khu vuc nghién ctiu thanh 4 vang. Trong
d6, ving c6 mirc @ nhay cam truot 1o rat cao 1a vang rat nguy hiém dbi véi hoat dong kinh té cong trinh
va doi song dan sinh nén can phai co cac giai phap phong chéng va quy hoach, xay dung cong trinh, khai
thac kinh té 1anh thd hop 1y dé dam bao phat trién bén viing kinh té- xa hoi o dia phuong.
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ABSTRACT

Landslide hazard in Bac Giang mountainous area and method of

predicted zoning
To Xuan Vu
Hanoi University of Mining and Geology

Bac Giang mountainous area includes Luc Nam, Luc Ngan, Son Dong and Yen The districts, where
landslide hazard occurs regularly. The purpose of this study is to clarify the sliding characteristics and
zone out areas of landslides for prediction based on the methods of field survey, geology, modeling, ...
The article analyzed the current landslides, the causes and alsothe conditions of landslide for building up
the zoning model of landslide in study area. The results show that: landslide hazard in the area occurs
mainly on the slope of the roads and the mine edge with different levels; there are many supporting and
accelerating factorsfor process of landslide;in which, rainwater plays an important role inthe support and
as the main cause of sliding.It is possible to divide the study area into 4 regions according to the degree of
sliding sensitivity: very high; high; medium and low.
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