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ThS Nguyén Thanh Hai, Truong Dai hoc Mo - Dia chat
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LOT NOI PAU

Hoi nghi Toan qudc Khoa hoc Trai dat va Tai nguyén véi Phat trién bén viing - ERSD dugc
Trudng Pai hoc Mé - Dia chit (HUMG) va céc dbi tac t6 chirc 2 nim mét lan dé cac nha chuyén mon
trong va ngoai nudc tu hoi, gidi thieu nhiing két qua va huéng nghién cau khoa hoc méi, thao luan vé
cac xu thé phaét trién, thach thirc va co hoi mai déi véi nhidu linh khac nhau cua Khoa hoc Trai dat,
Tai nguyén va cac nganh khac cd lién quan.

Tiép nbi thanh cong cua Hoi nghi 1an tha nhét nam 2018 (ERSD 2018) va dugc su cho phép cua
Bo6 Gio duc va Dao tao, Hoi nghi Toan qudc Khoa hoc Trai dat va Tai nguyén véi Phat trién bén viing
lan thir hai (ERSD 2020) duge Truong Dai hoc Mo - Dia chat (HUMG) dang cai t6 chirc voi sy phdi
hop dong t6 chirc cua nhiéu don vi quan ly, nghién ctiu khoa hoc, dao tao va san xuét cé uy tin trong
nugc gom Tap doan Cong nghiép Than - Khoang san Viét Nam, Tap doan Dau khi Qudc gia Viét
Nam, Tong cuc Dia chit va Khoéang san Viét Nam, Cuc Po dac, Ban d6 va Thong tin dia ly Viét Nam,
Vién Dia chit va Dia vat ly bién, Vién Khoa hoc Bia chat va Khoang san, Truong Pai hoc Cong nghé
Déng Nai, Truong Pai hoc Pong A, Trudong Pai hoc Thu Dau Mat, Téng hoi Dia chat Viét Nam, Hoi
Khoa hoc Cong nghé Mo Viét Nam, Hoi Cong trinh ngam Viét Nam, Hoi Pia chat Thiy vin Viét
Nam, Hoi Dia chit Cong trinh va Méi truong Viét Nam, Hoi Ky thuat Né min Viét Nam, Hoi Khoa
hoc K§ thuat Bia vat ly Viét Nam, Hoi Tric dia - Ban d6 - Vién tham Viét Nam, va véi su tham gia
ctia nhiéu t6 chirc va ca nhan khac.

Cac cha dé chinh cua Hoi nghi lan nay tap trung vao thao luan céac két qua khoa hoc céng nghé
va hudng nghién ctu méi cua Khoa hoc Trai dit va Tai nguyén thién nhién, Khai thac va st dung tai
nguyén dia chat, Méi truong va céac linh vuc khoa hoc khac ¢6 lién quan nhu Co - Dién, Cong nghé
Théng tin, Xay dung, ... ciing nhu viéc (ng dung chdng vao phét trién bén viing ddi vai nhiéu linh
vuc khac nhau cua khoa hoc cong nghg, kinh té va x& hoi.

Trong qué trinh t6 chirc Hoi nghi, Ban T6 chtc d4 nhan dugc sy quan tm cia dong dao cac nha
khoa hoc, chuyén mon va quan ly trong va ngoai nudc, trong d6 ¢6 hon 300 bao cao khoa hoc lién
quan téi cac chii @& cua Hoi nghi da duoc gui t6i Ban bién tap. Trén co s¢ do, 255 bdo céo co chat
luong da duoc lya chon va xuat ban trong Tuyén tap tom tit cac bao cao va Tuyén tap cac béo céo
toan van caa Hoi nghi. Bao c4o toan vian dugc tap hop thanh 16 tap, mdi tap tng voi mot cha dé khoa
hoc sau:

1. Pia chat khu vuc

2. Bia chdt cong trinh - Dia chat thiy van

3. Tai nguyén dia chat va phat trién bén viing ,

4. M6i trwvong trong khai thac tai nguyén va phat trién bén viing

5. An toan mg

6. Cong nghé va thiét b khai thac

7. Thu hi va ché bién khoang sdn

8. Cong trinh ngam va Dia ky thugt

9. Vat liéu va két cdu

10. Ky thugt dau khi tich hop

11. Trdc dia

12. Bdn do, Vién tham va Hé thong théng tin dia ly
13. Khoa hoc Co ban trong linh vuc Khoa hoc Trdi dét va Méi trieong
14. Co khi, dién va Tu dong hoa

15. Cong nghé thong tin

16. Phan tich di liéu va hoc may

Toan bo thdng tin khoa hoc vé hoi nghi, trong d6 co Tuyén tap cac bao cdo toan van, dugc dua
I&n trang Website chinh thirc caa Hoi nghi tai dia chi: http://ersd2020.humg.edu.vn/.

Ban té chuc xin tran trong cam on Trudng Pai hoc Mo - Bia chét, véi tu cach 1a don vi ddng cai
t6 chirc Hoi nghi, cting cac don vi dong té chie da hop tac va gop phan quan trong vao su thanh cong
ctiia Hoi nghi ndy. Cam on cac nha khoa hoc di dong gop cac cong bd khoa hoc ¢6 gia tri cho Hoi
nghi. Ban t6 chirc ciing danh gia cao sy nd lyc cua Ban bién tap va cac chuyén gia bién tap dé nang
cao chat lugng cua cac bao cao khoa hoc ciing nhu sy ¢6 gang I6n caa Ban thu ky trong viéc chuan bi
va to chirc hoi nghi nay.


http://ersd2020.humg.edu.vn/

Ban t6 chirc mong muén tlep tuc nhan duoc sy hop tac chat che va gop y chan thanh cua cac don
vi va ca nhan ddi voi viéc chuan bi, té chic, bién tap, va xuét ban cac bao céo khoa hoc, nham nang
cao chét luong cua cac hoi nghi tiép theo, gép phan thuc day su phét trién bén vitng cua 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 vuc khoa hoc khéc ¢6 lién quan.

TRUONG BAN TO CHUC
GS.TS Tran Thanh Hai
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Pic diém hinh thai - cau trdc cac via than va anh huang cia ching
tdi cong tac tham do, khai thac mé Binh Minh, Quang Ninh

Db Manh An'*, Nguyén Khic Dut, Nguy&n Thi Thanh Thao', Ta Thi Toan®, Pham Thj Thanh Hién?,
Hoang Thi Thoat, Nguyén Hoang Huén?
'Khoa KH&KT Pia chdt, Trirong Pai hoc Mé - Dja chdt
2Cong ty Co phan, tin hoc, cdng nghé, méi truong - Vinacomin

TOM TAT

Dic diém hinh thai - cau tric via than 1a thong sé thé hién muc do phic tap cua via nhu su bién thién chiéu
day via, hé sé cau tao via, dic diém hinh dang via, ... Nhiing thong s nay anh huéng dén viéc phan chia
nhom mé va lya chon mang Iudi thim do cling nhu néi 1én mirc d6 kho dé cua cong tac khai thac. Nham
g6p phan lam sang t6 dic diém hinh théi - cu tric cac via than mé Binh Minh, dinh huéng cho cong tac
tham do va khai thac, phwong phap danh gia thong ké chiéu day via, hinh dang va mirc d6 bién déi hinh
dang via, phan tich dc diém bién hoa khong gian cac via than dugc ap dung. Két qua nghién ctu cho thay
hiu hét cac via than mo Binh Minh c6 ciu tao don gian dén tuong dbi phirc tap (Kcc = 0,89; Kk = 0,18);
hinh dang via rat phic tap (u = 1,97; @ = 1,44), cac via than bi udn cong véi chiéu day bién d6i manh dudi
sau. Két qua phan tich mé hinh Trend bé mat tru via cho thay cac via than khu mé cé cu tric klen tao phuc
tap, ngoai cac dut gay 1 chinh, trong mé con bao gdm nhiéu dut gdy phu va déi phéa hay nho, cac nép udn ndi
tiép nhau va bi chia cit boi cac dat gay, 1am cho cac via than bi phan cit thanh cac khéi ciu tric dia chét
khéc nhau. Nhing diéu trén gay ra khong it kho khan cho cong tac tham do va khai thac mo, 1am ting ton
that va giam hiéu qua kinh té cua céc via than.

Tir khoa: Mo than Binh Minh; hinh thai - kién tric via; tham do; khai thac.

1. Mé dau
M6 than Binh Minh thudc bé than Quang Ninh dugc xem la mot trong nhitng khu vuc c6 cAu tao dia chét
phtrc tap, gbm cac nép ubn lién tiép nhau va héu hét bi chia cét boi cac dit gay. Cac via than bi chia cat
theo cac khdi dia chat, c6 goc dbc thoai (co noi gan nim ngang), chleu day via giam dan tir khdi Pong sang
kho1 Tay, phan tir -350m tré 1én chiéu day kha on dinh, cang xubng duéi sau via ¢6 xu huéng mong dan,
s6 lwong via than giam so v6i phan trén mit. Nhitng ndm gan ddy, do viéc trién khai cong tac khai thac
xuéng sau da phat hién nhitng thay doi vé diéu kién dia chit mo ciing nhu hinh thai - cdu tric cac via than
khién cho cong tac khai thac gép nhiéu khé khan (Nguyen Van Cu va nnk., 2001). Chinh vi vdy, thuc té da
dit ra nhimg yéu cau cap thiét phai c6 cac tai liéu dia chat tong hop, danh gia lai céu trac dia chat mo, diéu
kién dia chat thuy vin, dia chat cong trinh, khi mo va su phan bd cac via than, trit lwong khu mo, dic biét
phan dudi sau.

Két qua nghién ctru & giai doan trude cho thay, cac via than & cac khdi Tay va khéi Trung tam khu mo, gan
cac dut gay lon con it cong trinh khong ché, nén dién phan bd va mirc do bién doi chiéu day via con nhiéu
nghi van. Pa s céc 16 khoan chi khdng ché dén mirc -350m nén cac phan via phan b6 dudi mirc d6 mat do
tham do rat thua, pham vi via phia Tay gan cac dut giy F.is, F.ug mirc ¢ nghién ctru con so by chua dam
bao 1am sang t6 hinh théi - cdu triic cac via than (Nguyén Vin Sao va nnk., 2012).

Hién nay cong tac khai thac than dang tién hanh chii yéu bang phuong phap ham 16 dén mirc -220m ¢ khu
vuc trung tim va mot phan & phia Pong, con ¢ khu vuc phia Tay muc d6 thiam do con so b, hau hét cong
tac khai thac ham 10 van chua dugc tién hanh. Trong qua trinh xay dung co ban chuan bi dua vao khai thac
cho théy nhitng véan dé vé dic diém dia chit mo, dic diém dia chét thiy vén - dia chét cong trinh va diéu
kién khai thac mé con nhiéu ton tai va han ché; dic biét cac yéu tb phan anh dic diém vé hinh thai - cau
trac via than va anh hudng cua ching t6i cong tac tham do, khai thac than chua duoc quan tdm nghién ciru
(Nguyén Vin Cu va nnk., 2001). Vi vdy, viéc nghién ctru lam sang to ddc diém hinh thai - cau truc via than
va danh gia mirc d6 anh hudng cua ching dén cong tac tham do, khai thac than 1a hét stc can thiét.

* Tac gia lién h¢
Email: domanhan@humg.edu.vn
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2. Cac phuong phap nghién cu’u

Dé mo ta dic diém hinh théi - cdu tric cac via than va danh gia mire d¢ anh huong cua ching den cong tac
tham do, khai thac tai mo than Binh Minh, t6 hop cac phuong phap nghién ciru duge st dung gdm: (1) Mo
hinh héa cac via than bang hé thong mat cit dia chat theo tuyén thim do; (2) Panh gi4 phan bd théng ké
chiéu day via can cir vao hé sb bién thién chidu day via (V,,): Cac dic trung thdng ké xac dinh theo cac
cong thirc duoc dé xuit boi cac nha khoa hoc ngudi Nga (Rujov and Gudkov, 1966; Kajdan 1974); (3)
Danh gi4 dic diém hinh dang va muc d6 bién hoa hinh dang via: dua vao murc d6 bién hoa chiéu day via
va két qua tinh toan cac théng sé Modun chu tuyén (x), chi tiéu hinh dang via (¢) va hé sb phtic tap céu tao
via (K) theo cac cong thuc dugc nghién ctru trong cc van li¢u trudc day (Kuzomin, 1972); (4) M6 hinh
Trend nghién ctru cac ddc diém bién hoa khong gian cac via than: dya vao ban d6 d léch Trend dé phat
hién cac di thuong c4u tao Trend nham khoanh ranh gi6i va xdc dinh cdc dién tich di thuong dia hod, dia
vat 1y, sy bién d01 chiéu day cac via than, s xudt hién cuc bd «cac lop kep tai cac khu vuce co chu tric tir
phuec tap dén rat phtrc tap hodc cac cau tao dia chat nhu cac udn nép bac cao, cac dit gdy nho. Cac phan
tich bé mat Trend cta via than dwoc nghién ctru dau tién tir nhitng ndm 1960 (Read W.A. and Dean J.M.,
1968; Cook A.C, 1969; Gomez M. and Hazen K., 1970).

3. Két qua nghién ciru
3.1. Pgc diém céc via than khu mé Binh Minh

Céc via than hau hét phan b rong khép trén toan dién tich khu mo, cac dau 16 via cha yéu ¢ phan phia
Bic - Bong Bic khu mo. Céc via than c6 gia tri cong nghiép déu phan b c6 quy luat, thuong bi vat mong,
it c6 gia tri & khdi Pong Binh Minh. Sy thay doi ciia via than theo dudng phuong nho, phan 1on 1a nhiing
via day va trung binh véi cau tao don gian dén twong d6i phirc tap (Hinh 1).

MAT CAT BJA CHAT TUYEN P.III
KHU M0 BINH MINH, THANH PHO HA LONG, TINH QUANG NINH TT“
100m LKBMID

[Son] Dtipms TR Viathan xic dioh E Via than a4 khai thie ~J Bk pliy vA udng mi gt
Hinh 1. Mat cat dia chat tuyen PIII mo than Binh Minh (Pham Tuan Anh, 2010)

Bang 1. Pdc diém co ban céc via than mé Binh Minh

Tén Chiéu day Chiéu day Chiduday | Sélopkep | Do ddc via Phan loai
via than toan via (m) riéng than (m) | da kep (m) (s6 l6p) (dd) clu tao

V.9 0,1-6,75 0,1-6,75 0-1,16 0-7 5-70 Pon gidn
: 2,26(64) 2,15 0,16 1 31 g

V8 0,6-31,27 0,6-13,91 0-8,58 0-15 5-60 Tuong ddi
: 4,73(113) 3,75 0,89 2 31 phirc tap

V.7 0,2-32,94 0,2-17,54 0-154 0-10 5-70 Pon ian
' 3,59(99) 2,88 0,68 1 31 &

V6 0,34-28,01 0,34-21,93 0-8,17 0-18 5-74 Tuong dbi
: 7,71(138) 6,36 1,34 2 30 phirc tap

V5 0,31-33,2 0,31-23,78 0-13,56 0-10 5-70 Pon gidn
: 6,41(163) 5,56 0,85 1 30 g

3.2. Péc diém hinh dgng via va mize dg bién héa hinh dgng via

Nhin chung c4c via than dugc nghién ciu thudc moé than Binh Minh ¢6 cau tao noi bo tir don gian dén twong
ddi phuc tap, s6 lugng 16p da kep trung binh trong cac via than nho (1 + 2 16p da kep), chiéu day trung binh toan
via bién doi tir 2,26 + 7,71m, chiéu day trung binh cac I6p da kep trong mdi via than khong lon 0,16 -+ 1,34m,




trung binh 0,78m (Bang 1). Bong thoi, didu kién thanh tao ban d4u ciing 1am thay doi hinh dang céc via than nhu
dang via, thiu kinh. Hinh dang cAc via than trong khu mé chu yéu bi vat mong, it bao mon hoac phan nhénh.
Tuy nhién, ban than cac via than trong khu mé dugc cau thanh bai cau triic phic nép uén va chiu anh huéng coa
nhiéu hé théng dut gay 16n nho theo cac phiong khac nhau di 1am cho cac via than bi phan cat, chiéu day bién
d6i manh 1am phtc tap héa cu trdc via (Bui Vin Sang va nnk.,1997, Pham Tuén Anh va nnk., 2010).

Bang 2. Két qua xi ly thong ké thdng sé chiéu day via than mé Binh Minh (N=499)

én via (Té 6 6 Dic trung thong ké . s
STT Tensglﬁé(l];ong n-gﬂ?ér;lgcslfr)u Trung binh (m) om? Vm (%) Ham phan bo
1 V.9 (51) Mgt 2,15 4,41 97,67 loga chuin
2 V.8 (99) Mgt 3,75 4,84 58,67 loga chuin
3 V.7 (93) Mgt 2,88 2,37 53,45 loga chuin
4 V.6 (112) Mgt 6,36 13,69 58,18 loga chuin
5 V.5 (144) Mgt 5,56 11,97 62,23 loga chuin
Bang 3. Két qua hé sé bién doi goc déc cac via than mé Binh Minh (N = 137)
A Goéc déc via Phan loai
STT Tén via (N) Trung binh (d) [ Ka nhém mé theo Ka
1 V.9 (33) 30 12,45 0,441 Via khai thac phirc tap
2 V.8 (42) 29 12,24 0,457 Via khai thac phirc tap
3 V.7 (20) 31 13,28 0,379 Via khai thac phuc tap
4 V.6 (12) 29 12,52 0,436 Via khai thac phuc tap
5 V.5 (30) 29 14,41 0,294 Via khai thac phirc tap
Bang 4. Két qua hé sé bién doi dé tro cac via than mé Binh Minh (N = 675)
Pj tro TB ciaa . an N A A b A aA Phan loai nhém mé
TT | Ténvia(N) than theo miu It’:lt;rg]nagns(a(:g;) Hfr(s)otrt:;n\;l,:l?& ‘)i(') theo d;f) tro than
don (%) (VA
1 V.9 (35) 18,82 10,55 56% Twong dbi én dinh
2 V.8 (143) 14,46 9,65 67% Twong dbi én dinh
3 V.7 (100) 15,62 9,48 61% Twong dbi én dinh
4 V.6 (203) 12,61 8,63 68% Twong dbi én dinh
5 V.5 (194) 12,58 9,38 75% Twong dbi én dinh

Tir két qua trinh bay & cac Bang 2, 3, 4 cho thdy: céc via than mo Binh Minh thugc nhom via trung binh va
day, chicu day toan via bien doi phirc tap, hau hét via co chieu day bien doi thugc loai khong 6n dinh; goc doc
via bién doi thudc loai on dinh; d¢ tro than twong doi 6n dinh. Qua ket qua xéc dinh phuong sai va hé so bién
thién cho thay cac via than trén thudc nhdm via cau tao don gian dén twong doi phirc tap, cd it 16p da kep.

Bang 5. Téng hep két qua tinh toan hé sé phirc tap cdu tric via

o Chidu day trung binh (m 516 5 16w da
STT Tén via M y g MRT( ) tﬁgnqlPB Szgﬁ_ga Kee Kk
1 V.9 0,16 2,15 2 1 0,96 8%
2 V.8 0,89 3,75 3 2 0,84 24%
3 V.7 0,68 2,88 2 1 0,88 24%
4 V.6 1,34 6,36 3 2 0,86 21%
5 V.5 0,85 5,56 2 1 0,92 15%

Bang 6. Két qua tinh toan chi tiéu mé dun chu tuyén va hinh dang céc via than

. Chi tiéu nghién cau
STT Tén via
Lo (m) S (m?) a (m) Vin (%) K n ¢
1 V.9 18 506 3985 787 2250 97,67 0,96 1,91 1,94
2 V.8 23003 5403 181 2 477 58,67 0,84 2,13 1,49
3 V.7 25288 7 352 817 2932 53,45 0,88 1,98 1,20
4 V.6 26 913 8 959 851 3260 58,18 0,86 1,90 1,29
5 V.5 32234 11586 684 3905 62,23 0,92 1,92 1,30




Két qua tinh toén trinh bay & cac Bang 5, 6 cho phép rdt ra mot sé nhan xét sau: cac chi tiéu phan anh muc
d6 phrc tap cAu tric via: Ke thay ddi tir 0,84 + 0,96, Ky tir 8 + 24%, My: 0,16 + 1,34m, nhu vay cac via
than mé Binh Minh thudc nhém via c6 mirc d phic tap tir don gian dén twong ddi phirc tap. Theo chi tiéu
hinh dang cua via va dic diém kién tao khu mo céc via than thuoc nhém via cé hinh dang rat phirc tap (o=
11,44), cau tric dia chat khu mé phic tap (Pey = 55), c4c via bi udn cong bién di manh do anh huéng cua
cac nép udn (Hinh 1). Tir 6 gdy anh hudng 16n dén cong tac tham do va khai thac than.

3.3. Pdc diém bién hoa khdng gian céc via than

Tir két qua phan tich cac thdng tin vé vi tri tru via, vach via, d6 doc cua via, s6 lwong cac 16p da kep,
téng chiéu day cac 16p kep ciing nhu chiéu day that, chidu day riéng cua than cho céc via tir V.5 dén V.9
khu mo Binh Minh. Két qua nghién ciru véi su trg gidp ciia phan mém thong ké va chwong trinh tinh toén
GeoTools dugc lap trinh trén ngdn ngir Visual Basic, ching t6i d tién hanh xay dung dugc cac md hinh
Trend bac 2 va bac 3 cho s6 lidu vi tri tru c4c via than, dong vai tro chi thi truc tiép hoac gian tiép phan anh
su bién déi trong khong gian caa cac via, vai muc tiéu 1am sang to dic diém hinh thai cu tric cac via than
va la co s¢ khoa hoc cho viéc danh gia anh huong ciia ching dén tham do, khai thac than dudi mirc -350m.
Két qua thiét 1ap cac mé hinh Trend va danh gia murc d6 tuong (g cua cac md hinh Trend véi thuc té duoc

trinh bay trong cac bang sau.
Bang 7. CAc gia tri ddc trung Trend bdc 1 cua thdng sé tru via than (N=428)

STT Tén via (N) SSt SSr SSpb 100R? R
1 V.9 (34) 184450 135449 49001 73,43 0,85
2 V.8 (66) 247805 136222 111583 54,97 0,73
3 V.7 (67) 395686 67889 327796 17,16 0,41
4 V.6 (117) 905162 208641 696522 23,05 0,48
5 V.5 (144) 2219445 714991 1504454 32,21 0,56

Bang 8. CAc gia tri ddc trung Trend bdc 11l cua thong sé tru via than (N =428)

STT Tén via (N) SSt SSr SSpb 100R? R
1 V.9 (34) 184450 135681 48769 73,56 0,86
2 V.8 (66) 247805 131162 116643 52,93 0,74
3 V.7 (67) 395686 73523 322163 18,58 0,43
4 V.6 (117) 905162 248685 656478 27,47 0,52
5 V.5 (144) 2219445 719229 1500216 32,41 0,57
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Trén so dd Trend ta nhan thay: dién tich nghién ciu hinh théi cac via than dang nép 16m véi truc nép
udn nghiéng vé phia dong, hinh thai cua cac via than twong d6i don gian, do d6 c6 thé md hinh héa bang
ham Trend bac 2, 3.

Qua phan tich so @ d¢ léch Trend try via than khu mo Binh Minh cho thay: c&c via déu bi cac dut gay chia
thanh cac khéi rd rét. Co ban cac dit gay o khu vuce phia Dong Binh Minh thé hién trén so d6 d6 léch Trend bac
2,3 déu tuong ddi triing véi cac dirt gay trong tai liéu tham do. Nguoc lai khu vic trung tm va phia Tay mic do
nghién ctru con so lugce, chua khdng ché duoc cac yéu té kién tao anh huong dén cong tac thim do va khai théc
mé. Trén dién tich nghién ctu phat trién cac udn nép bac cao (c6 thé la bac 2, bac 3). Trén so d6 d6 léch Trend
céc nép udn ciing twong dbi phu hop véi cac nép udn da nghién ctru, danh gia trong cac tai liéu da bao céo.

Nhin chung cac md hinh Trend va d6 léch Trend déu mé ta twong ddi chinh xéc sy bién hda vé toa do
tru ciia cac via than trong khu vuc nghién ciru. Hau hét cac ban d6 Trend cd thé coi 1a ¢6 quy luat (c6 trend)
v6i R > 0,3, trong d6 cac ham Trend bac 2, 3 via 8, 9 ¢6 hé s twong quan boi R > 0,7 ¢d thé coi la bac
Trend rat 1y twong. Cac md hinh nay c6 thé sir dung dé nghién ctu céac di thuong cua via, phan tich xu
huéng bién ddi trong khdng gian cua cac via than, gilp phat hién va khoanh dinh céc dién tich c6 cac di
thudng ciu tao, dac biét nhiing vi tri c6 do léch Trend duong 16n, gép phan dinh huéng cho cong tac tham
do, khao sét va 1ap ké hoach khai thac dat hiéu qua cao trong tuong lai.

3.4. Panh gia dnh hwéng ciia hinh thai - cdu tric cac via than dén cong tic tham do, khai théic

Do diéu kién thanh tao ban dau, lich sir phat trién dja chét trong qua trinh hinh thanh cac via than va do
anh huong céc hoat dong kién tao trong va sau tao than ma cac via than c6 rat nhiéu hinh dang tir don gian
dén phrc tap va bi bién dang. Trong d6 cac yéu t6 udn nép, dat giy, dac diém bién dbi thé nam, chiéu day,
g6c dbc via than 13 nhitng yéu td quan trong anh huong truc tiép dén cong tac thim do, khai thac than, quyét
dinh dén viéc lya chon phuong phap, hé thdng cong trinh tham do ciing nhu khai thac moé. Cin ctr vao két
qua nghién ciru ddc diém hinh thai cdu tric cac via than mé Binh Minh cho thay:

- Cac via than mo Binh Minh ¢6 chléu day tang dan tir Tay sang Pong; chat lugng than cua c4c via than
trong mo la tuong doi 6n dinh, ¢6 chat lugng tot.

- Cac via than ¢6 hinh dang tuong d6i phirc tap dén phuc tap. Thé ndm va goc doc cuia cac via than luon
thay doi, gay kho khan trong qua trinh tham do va khai thac.

- M6 ¢6 cau tric kién tao phirc tap, ngoai cac dut gdy chinh, trong mo con bao gom nhiéu dit gay phu
¢6 d6i pha huy nho. Trong dit gy dat da bi vo nhau, nirt né manh, do lién két yéu, dat da 1a cac manh cudi,
san két, cat két. bot két, sét...nam 1an 16n dé bi sut d6 khi co duong 10 di qua, day 1a nguyén nhan gay khé
khin trong cong tic xay dung va khai thac ham 10. Ngoai ra chiing con gy anh hudng téi sy phan bd ap
luc mo, dac biét & khu vie guong 10 cho; lam thay d6i ddc trung di dong cia da mo, gay ton that va lam
nghéo khoang san trong khai thac.

- Khu'mo gom cac nép uon lién tiép nhau va hau hét bj chia cat bai cac dirt gay, tao cho khu vuce c6 dac
diém céu trac dia chat phuc tap, cac via than bi chia cét theo cac khéi dia chat. Hién tuong bong 16p va cac
hé thong khe nirt phét trién & vom nép udn tao diéu kién thuan loi cho qua trinh tao via, song lai anh huong
khong tot dén tham do, khai thac mo, lam thay ddi vi tri via than dan ti viéc bd tri cac cong trinh tham do
khdng ché, dong danh via than gap nhiéu kho khin, ngoai ra hoat dong udn nép con lam thay ddi cuc bo
chiéu day céc via than va tac dong truc tiép dén do 6n dinh néc cong trinh ngam gay kho khan trong thiét
ké khai thac ham 10.

4. Két luan

Mo than Binh Minh c6 dic diém ciu trac dia chét phic tap, gdm cac nép udn lién tiép nhau va hau hét
bi chia cét boi céc dut gy. CAc via than bj chia cét theo cac khoi dia chat, c6 goc doc thoai (c6 noi gan nam
ngang), Chleu day via giam dan tir khdi Bong sang kh0| Tay, phan tir -350m tro 18n chiéu day kha 6n dinh,
cang xudng dudi sau via c6 xu hudng méng dan, s lwong via than giam so véi phan trén mit.

Hau hét cac via than déu c6 dang via, chi yéu bi vat mong, it bao mon hoic phan nhénh. Via c6 ciu tao
cha yéu thuoc nhém ciu tao via don gian dén tuong ddi phic tap, chiéu day via bién déi tuong déi phuc
tap, chét luong than cua cAc via than trong mé 1a trong dbi 6n dinh, ¢ chat lwong tét.

Nhirng chi tiéu phan anh vé dic diém hinh théi - ciu trdc via than dugc dé cap trong bai béo 1a nguyén
nhan co ban gay khé khin cho cong tac thim do va khai thac mo, 1am tang d6 ton that than trong qua trinh
khai théac, lam giam gié tri kinh té va hiéu qua trong khai thac cac via than.



Céc via than & cac khoi Tay va khoi Trung tam khu mé Binh Minh, gan cac dt gay I6n con it cong trinh
khong ché, nén dién phan bd va mic d6 bién ddi chiéu day via con nhiéu nghi vén. ba s6 cac 15 khoan chi
khdng ché dén mirc -350m nén céc phan via phan bé dudi mic d6 mat do tham do rat thua. Do vay can b
tri bo sung cac 16 khoan & khdi Trung tam, khéi Tay Binh Minh, pham vi via gan dut gay F.i4, F.ng VA &
nhitng noi cong trinh thdm do con thua.

Loi cam on
Ket qua nghién ctu cua bai bao dwoc hoan thanh tir su ho trg cuia dé tai nghién cttu cap co s ma so T20-
27 do Truong Pai hoc M¢ - bia chat tai tro.
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ABSTRACT

Morphological and structural features of coal beds and the influence
on the exploration and exploitation of Binh Minh Mine, Quang Ninh

Do Manh An*, Nguyen Khac Du?, Nguyen Thi Thanh Thao?, Ta Thi Toan!, Pham Thi Thanh Hien?,
Hoang Thi Thoa?, Nguyen Hoang Huan?
!Department of Prospecting and Exploration, Hanoi University of Mining and Geology
2Vinacomin Informatics, Technology, Environment Joint stock Company

Morphological and structural features represent the complexity of coal beds including variations in thickness,
structure, etc. These parameters play key roles in selecting the exploration group and grid as well as the effects
of mining. To clarify the morphological characteristics of coal beds of the Binh Minh mine, and orientation
toward exploration and exploitation, the methods including statistical evaluation of beds thickness and the
transformation coal beds are applied. Results show that the structure and morphology of the coal beds in the
Binh Minh mine are simple to relatively complicated, representing by K¢ = 0.89; Kk =0.18 and u=1.97; ®
= 1.44, with the bent seams at various thickness at depth. The Trend modeling results show that the Binh Minh
mine has a complex structure, including main fault systems, fracture zones, folds fragmented by minor faults,
making a lot of difficulties in exploration and exploitation. These also increase the loss of coal in the mining
process, reducing the economic values of coal seams.

Keywords: Binh Minh Mine; coal beds; Morphology - Structure; exploration.
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Tiém nang tai nguyén di san dia chat khu vyc dao Ly Son,
Quang Ngéi va giai phap bao ton
Db Manh Ant* | Nguyén Phuong?, Nguyén Thé Phong?, Nguyén Tién Diing?, Bui Hoang Bac?,

Khuong Thé Hung?, Nguyén Thj Thanh Thao', Nguyén Xuan Nam®
! Truong Dai hoc M6 - Dja chat, 2 Lién doan Dia chat Trung Trung B4, 3 Vién Dja chat Khoang sdn

TOM TAT

Dao Ly Son 1a khu vic con bao ton nhidu gia tri dic biét vé& dia chét, dia mao, canh quan thién nhién, 1a
tiém nang dé phat trién dia chat du lich, co hoi dé phat trién kinh té cua tinh Quang Ngéi. Két qua nghién
ctiu cho thy khu vuc dao Ly Son tich hop nhiéu loai hinh di san gia trj trong d6 ndi bat nhét 1a di san dia
chat, dugc hinh thanh do hoat dong phun trao ndi kra nhiéu giai doan ké tiép nhau tir 25 + 30 tri¢u nam dén
trén dudi 3.000 nam truée. Ching the hign mot céch da dang va tiéu bicu cho cac hoat dong ni lira tre ven
bién Viét Nam va c6 thé cho ca thém luc dia vung bién Pong Nam A. Bai bao gidi thiéu mot sé gia tri vé
tiém nang tai nguyén di san dia chat, cac gié tri vé méi truong, canh quan thién nhién, hé sinh thai va dé
Xuit c4c giai phap bao ton, khai thac hop 1y tai nguyén di san dia chét trong khu virc. Céc di san dia chét
khu vuc nghién ciru dugc phan thanh 3 viing 1a: ving cac dao nii hira, ving day bién va ving ven bién.
Trén co s& d6 dé xuét 2 tuyén tham quan cac diém di san dia chét trong khu vuc nghién ctu. Gid tri ndi troi
cua di san dia chat trong khu vuc 12 tiém ning vo cing to 16n dé 1ap hd so cong vién dia chat toan cau Ly
Son - Sa Huynh, gép phan phét trién kinh té - x& hoi khu vic ddo Ly Son néi riéng ciing nhu tinh Quang
Ng4i va mién Trung nudc ta néi chung.

Tirkhoa: Di san dia chat; tiém nang tai nguyén; giai phap bao ton; Ly Son; Quang Ngéi.

1. Pit véan dé

Quang Ngai 1a tinh duyen hai mién Trung Viét Nam c6 nhiéu bii bién dep v6i bo bién dai 130km, dia
hinh kha da dang vé6i day du cac didc dlem cua vung nui, trung du, dong bang ven bién va hai dao. Huyén
dao Ly Son ¢6 5 ngon nui lira d4 tat, gdm nti Théi Loi, nti Giéng Tién, hon Vung, hon Séi, hon Tai, duge
hinh thanh do sy phun trao nham thach cua nui ltra cach day khoang 25 + 30 triéu nam. Dia hinh nui lira
chiém t&i 70% dién tich huyén dao. Ciing do cAu tao dia hinh nui ltra, nén tai day co nhiéu théng canh thién
nhién tuyét dep nhu vach d4, hang dong, cong da va bai da. .., chira dung nhiéu huyén tich bi n va hap dan.
Vé gié tri dia chit, cum nui ltira ddo Ly Son va cac ving phu cin ¢6 nhiéu loai dic trung cho nhiéu ché do
phun khac nhau, cac loai da bién chét da dang thudc cac phtrc hé va hé tang khac nhau dugc thanh tao cach
day hang tram tri¢u nam.

No6i dén tai nguyén di san dia chét 12 n6i &én qua trinh thanh tao cia 16p vo trai dit qua nhidu nam lich
sir da hinh thanh nén va dé lai nhitng hinh dang kién tao that doc dao va cd nét dep ki tich. Nhiing di san
dia chit da duoc tim thiy boi cac nha dia chét c6 tam huyét khao sat va nghién ctru, danh gia rat cao vé gia
tri ctia di san dia chét va da duoc bao ton, phat huy, gin gitr dén ngay hom nay va cho mai sau. Sau nhiing
cudc khao sat thyc dia, cac nha nghién ciru trong va ngoai nudc déu cho rang cac thanh tao dia chat tai cac
dia phuong trong khu vyc nghién ctru rat c6 gia tri (Lé Puc An va nnk, 2005; 2013, Pham Hung va nnk.,
2001, Nguyén Thé Phong, 2019). Khu vuc dao Ly Son, ven bién Binh Chéau va viing phu c4n c6 nhiing tang
16p dia chat doc d4o, phong phu. Tai day c6 d4u tich ciia nhiéu dot kién tao cta vo Trai dat cach ddy hang
triéu ndm, cac thoi ky phun trao nai lira khac nhau di tao nén nhiing tuyét pham ty nhién tir sy tuong tac
giita bién va niii lira. Di san dia chat & khu vyc dao Ly Son va viing phu can duge vi nhu bao tang ty nhién
vé hoat dong nui lira hiém c6 trén thé gidi, va c6 kha ning trd thanh Cong vién dia chét toan cau. Vi vy,
UBND tinh Quang Ngii da dé cap dén tinh can thiét ciia ving ddo Ly Son vé mat phat trién céc di san dia
chét, ciing nhu viéc cn phai bao ton cac di san dd dugc tim thdy va can phai tim kiém phat hién thém cac
di san dia chat trong khu vuc. Vi vay, viéc nghién ciru 1am rd dic diém phan bd va tiém nang tai nguyén di
san dia chit khu vuc ddo Ly Son, 1am co s khoa hoc va thuc tién cho dinh huéng phat trién cong vién dia
chat khu vuc nghién ctru ndi riéng, tinh Quang Ngai néi chung.

*Tac gia lién h¢
Email: domanhan@humg.edu.vn



2. Cac phuong phap nghién ciru
2.1. Co sé ly lugn

- Tong quan vé di san dia chat (DSBC): DSBC la phan tai nguyén dia chat c6 gia tri ndi bat Ve khoa hoc,
gido duc, tham my va kinh té. Chung bao gom céc canh quan dia mao, cac miéng nai lira da tit hodc dang
hoat dong, cac hang dong, hém vuc song, hé tu nhién, thac nudc, cac dién 16 tur nhién hay nhén tao cua da
va quang, cac di chi ¢ sinh; cac thanh tao, canh quan con ghi lai nhiing bién ¢d, bdi canh dia chat dic biét;
céc dia diém ma tai d6 c6 thé quan sat dugc cic qué trinh dia chat da va dang dlen ra hang ngay, thdm chi
ca cac khu mo da ngung khai thac,... DSDC 1a di san quan trong hang dau trong so cac di san thién nhién.
Ciing nhu céac di san khac, DSBC la tai nguyén khong tai tao, do dé can dugc bao ton, quan 1y va khai thac
sir dung hop 1y cho sy phat trién bén viing cta dat nuéc (Tran Tan Vin va nnk, 2019).

- Cong vién dia chét (geopark): 1a mot khu vuc tu nhién, doc ddo, ¢ ranh gidi 16 rang, trong d6 chira
dung mdt tap hop céc di san dia chét co gia tri khoa hoc, phan bd trong pham vi nhét dinh, hai hoa voi canh
quan thién nhién, déng thoi chira dung cac gia tri vé da dang sinh hoc, khao ¢d, lich str, van hoa xa hoi va
¢6 dién tich 16n dé phat trién kinh té dia phuong, thong qua hinh thtrc phat trién du lich va cac dich vu phu
trg khac (Trén Tan Van va nnk, 2019). Mt cong vién dia chét quéc gia khi co du diéu kién s& duoc
UNESCO c6ng nhén 1a Cong vién dia chat toan cau.

- Tiéu chi xép di san dia chit: Hién chua c6 hé thong tiéu chi danh gia théng nhit. M&i qubc gia phat
trién mot hé théng danh gia cua riéng minh. Dua vao bang hé théng danh gia dinh lugng DSPC duoc dé
nghi 4p dung & Viét Nam. Theo d6, cac DSPC cung kiéu loai cua timg khu vuc duoc chuyén gia cho diém
trén co s so sanh tuong ddi gitta chiing véi nhau va véi cac DSPC 6 cac khu vuce khac. Tong sé diém tdi
da mot DSDC c6 thé dat 1a 100. Trén co s¢ diém danh gia, cac DSPC dugc dé nghi xép hang thanh:

+ Di san cép quéc gia: ¢ cac hoat dong kién tao dia chit, dia mao hoac dia 1y ty nhién co gia tri ndi bat
xét theo quan diém thim m¥ hoac khoa hoc, giao duc va kinh té, c6 ranh gidi dugc xac dinh chinh xac.

+ Di san cép dia phuong: c6 cac hoat dong kién tao dia chit, dia mao hoic dia 1y ty nhién co gia tri vé
mat khoa hoc, giao duc, c6 ranh gidi dugc xac dinh chinh xac.

2.2. Phwong phap nghién ciru

Pé danh gia tiém ning tai nguyén di san dia chat khu vyce dao Ly Son, Quang Ngii va dua ra dugc cac
giai phap bao ton DSPC, nhom tac gia da sir dung cac phuong phap nghién ctru sau: (1) Phuong phéap khao
st thyc dia, diéu tra di san dia chat: Tién hanh thu thap cac loai mau, nghién ciru ciu tao, phan b va quan
hé cua cac ddi tugng dia chat ngoai thuc dia; (2) Phuong phéap mo hinh hoa nham luan giai va danh gia dac
diém phan bé cua cac DSPC, giup danh gia tiém ning tai nguyén DSDC khu vyc trén trén co sd mot sb
mit cit chi tiét dwoc lya chon cit qua céc diém DSDC; (3) Phuong phap tong hop, xu ly tai liéu, két hop y
kién chuyén gia: Trén co so tong hop tai liéu cua cac nghién ciru trudc, két hop tai liéu khao sat va nghién
ctu b sung, tién hanh xu ly tai liéu thu duoc dé luan giai dac diém dia mao, tram tich Bé tir, ¢b sinh - dia
tang,... két hop y kién chuyén gia nhdm dua ra cac tiéu chi dé xép hang cac kiéu DSDC trong khu vuc; tir d6
danh gia tiém nang va d& xuat quy hoach, khoanh viing bao ton va khai héc hop ly nham phét huy gia tri tai
nguyén di san dia chét trong khu vuc déo Ly Son, tinh Quang Ngéi.

3. Két qua nghién ciru va thio luan
3.1. Tiém néng tai nguyén di sdn dia chdt khu vec nghién ciru

Trén co s& tong hop cAc tai lidu tir cac cong trinh trude, két hop tai lidu thuc té thu thap tir cac 16 trinh
khao sat thue dia, da xac dinh khu vue dao Ly Son c6 dia hinh ni lira chiém 70% dién tich, c6 6 miéng nui
lira trén bo gom: Thai Lai (2 miéng ndi lira kép), Giéng Tién, Hon Soi, Hon Vung, Hon Tai. Bac biét,
“miéng nui ltra kép” trén dinh ndi Thai L&i c6 duong kinh hon 1.000 m con nguyén ven dugc xem la di san
doc dao hiém hoi trén thé gisi (Nguyén Thé Phong, 2019). Qua qué trinh khao sét thyuc té va tdng hop tai
liéu, cac tac gia da xac dinh nhiéu di san dia chat - dia mao doc d4o, tao nén canh quan ky tha c6 stc thu
hat khach du lich.

3.1.1. Di san dia hinh ni liza kiéu nén xi (cinder cone, scoria cone)
> NUi lzza hai tang non (Hang Cau - Chiia Hang va Théi Ldi)

Miéng Théi Léi la migng ndi lia lon nhit ¢ dao Ly Son, ¢6 thé nhin rd trén anh vé tinh véi hudng nghién
dong chay dung nham cb vé phia gan nam. Miéng nim & phia dong dao Ly Son, c6 duong kinh day khodng
1,4km va duong kinh cua miéng nti lra la 0,35km, bo miéng nui lira cao 20 + 40m, dai 1250 m, ¢6 ciu triic
nén xi rat rd, twdng phia trong mi¢ng nui lra c6 dang bac thang déc ding, ¢ gitra tao thanh hd nuéc va cac
bai co. Piém cao nhét cia ngon ndi lira 13 169m, ciing 1a diém cao nhat cua dao Ly Son. Miéng ndi lia va



dong dung nham phun ra di xuyén va phu 1&n cac tram tich ngudn ni lira c6 tudi ¢b hon. Thyc chat day 1a
hai non ndi lira c6 cting hong phun, nén Théi Léi nho hon nam chdng trén nén Hang Cau - Choa Hang (Anh
1) (Google Map). Triing va g& miéng Hang Cau - Chua Hang nghiéng vé phia bic, trong khi do triing va go
miéng Théi Lai nghiéng vé Jphia nam (Anh 2) (Nguyén Thé Phang, 2018) Céc 16p cat két, bot két tuf cAu tao
sudn nén Théi Léi o do doc 16n hon cam trén triing va gd miéng non Hang Cau - Chiia Hang, tao nén canh
guan kha ngoan muc.
> Miéng ni liza Giéng Tién

Miéng ndi Giéng Tién 1a miéng lon thir hai trén d4o ln, miéng c6 dang triing 1ong chao. Phan sudn va go miéng
phia béc da bj sap, hinh thanh véch bién c6, tao nén canh quan thép d4 ngoan muc. Vach bién Giéng Tién dai 1050
m, miéng rong hang trém mét, cao 20 +40 m dé 16 cac 16p cat két, bot két tuf chira cac manh da, kh01 d4 cim déc
tir miéng ve xung quanh, véi suon trong 16m thoai va thanh miéng kha déc. Miéng ni hra nghién vé phia béc, vanh
caa miéng ndi hra cAu tao tir d tram tich phun trao twong tw nhw vach nii Théi L6i (Anh 3).

» Miéng ni liza Hon Séi, Hon Tai, Hon Vung

Miéng ni lira Hon So6i ¢6 hinh dang trang khuyét, phan khuyét 1a noi dung nham trao ra khoi hong ndi
lra. Miéng nui hra ndy con nhiéu di vét cua bazan dang si, cuc bot x6p. Mac du khdng 16 vach, nhung van
quan sat duoc ciu tric phan 16p caa nén quanh miéng trén anh vé tinh va tai vét 16.

Anh 1. NGi liza hai tang nén trén Anh 2. Ranh gidi dia hinh tai Anh 3. Véch ndi lira giéng tien
anh V¢ tinh. Duong miii tén la thue dia giira nén Thai Loi va cau tao tir da phun trdo
ranh gidi 2 ndn ndi lua Hang Cau - Chuia Hang
Trén anh 2: A - go-miéng n6n Théi Léi, B - swon non Théi Léi véi cac 16p cam dac 40°, D - chdn suon
nén Thdi Ldi, C - go miéng ndn Hang Cau - Chiia Hang, E: deluvi chdn suon ndn Théi Loi
(4Anh NT Phéng, 2018)

NUi lira Hon Tai thudc xa An Vinh, huyén Ly Son. Py 14 dang ndi lira phun nghen c6 dang doi cao
30m, tai suon bic da bi sat 16 16 da bazan dang cuc, manh, dim, mau xam den, xam nau, gan két yéu. Dt
phong héa tir d4 nay c¢6 mau nau. Nui lta Hon Tai la miéng ndi lra duong hinh thanh vao giai doan
Pleistocen gitra - muén.

NUi lira Hon Vung la dang nui lira phun nghen, tao thanh ddi cao 50m, trén dinh c6 d4 bazan mau xam,
hinh dang cau, kiéu & phun trao. Tai day d4t phong hoa c6 mau nau do, khéng cé két von dang khung xwong
laterit 4 ong. Nui lira Hon Vung ciing la mot di san dé déi sanh véi niii lira Théi L6i va Hon Soi.

Anh 6. Tuf dunglnha‘m

Anh 5. Cdu tric phan 16p swon

Anh 4, Canh quan mi¢ng ndi luza
Hon Séi (Nguén: Internet) nén Hon Tai (NT Phong, 2018) Hon Vung (NT Phong, 2018)

3.1.2. Nghia dia san hd Coi Xay

Céc khéi san ho trong Nghia dia san ho Cdi Xay (Anh 7, 8, 9) nam tai vi tri goc phia dong bac dao Lén Ly
Son. Céc khdi san hd nay phat trién hinh dong tam, duong kinh tir 1 + 2,5m. Nhan cua céc khi san hd nay 1a
céc hon cudi da nui Itra bazan dugc san hd bam vao va phat tl‘len I6n dan, cang vong ngoai cang tré. Cac khoi
san ho nay rat dep va c6 kich thuéc 1on, thudc kiéu di san ¢d sinh, dia mao, ¢6 méi truong. CAc san hd nay
hinh thanh vao khoang Holocen giira, cdch nay khoang tir 6000 + 4000 nam, chung 1& minh ching cho giai
doan bién tién va bién Ilui. Pay 1a mot di san dia chat cap qudc té, cé gia tri toan cau.



Anh 7,8,9. Céc khéi san hé hinh cai xay trong nghia d‘za san ho nam tren nén dé bazan
va khu viec sat bobién (NT Phong, 2018)

3.1.3. Bd bdi bién va céc ddu vét cua hoat déng kién tao hién dai

D4 bai bién dugc tao thanh khi 16p trdm tich bai bién tré nén ran chic nho tich tu tha sinh cua cachonat
calci (calcit, aragonit) két tua tir nugc ngam trong déi dao dong cua thiy triéu (Eric Bird, 2008). Pa bai
bién kha phd bién, tap trung nhit & bo phia bic dao Ly Son va phia nam dao Bé, dién 16 rong khoang 5 +
20 m, dai hang chuc dén hang trim mét. Pa c6 mau xam tring, cap hat chu yéu Ia cét hat trung dén tho, 1an
san, soi; c6 khi 13n nhiéu dam, cudi, vé hau ha, san hd... gin két boi vat cht voi cét, chung 1a noi luu giit
bé suu tap sinh vat bién phong phi (Anh 10). P4 bii bién lam ting thém canh sic va tinh da dang dia chét
cho huyén dao Ly Son, hap dan ddi véi du lich, ngoai ra ching con c6 gid trj nhu nhiing cdn ndi, ké chan
va mong cing sat bo dé bao vé b va bai cat bién phia trong, tranh x0i ¢ do song (Nguyén Thanh Son,
Tran Duc Thanh, 2017). Cac diu vét cua hoat dong kién tao hién dai thé hién boi dut gy avi tuyen cit qua
da bai bién & dao Bé Ly Son (Anh 11), tai dao I6n ciing dut giy phuong nay cat qua phan phia bac ndi hra
Giéng Tién va nii hra Thai Lai, tao thanh vach da ky vi (Anh 12).

Anh 10. Pa bai bién ¢ dio BELY  Anh 11, Put g8y cdt qua da bai  Anh 12. Mt trut it gay d6 1o
Son (NT Phéng, 2018) bién ¢ dao lén Ly Son qua trdm rich phun tréo trén ddo
(NT Phong, 2018) Lén Ly Son (NT Phéng, 2018)

3.1.4. Di sdn bdi bién

BAi tam bdc Cu lao Bo Bai (Pdo Bé): Tai bai tam 16 ra d4 bazan mau xam den, cau tao 16 rdng, bot, xi,
vét 16 dang thanh vach dai 500m, rong 50m, cao 10m, c6 dut gdy 4 vi tuyén cat qua tang da. Bai tam dai hon
100m, c6 cat san ho tao bai tim mini, phat trién trén nén da bazan véi tich ty cét tring hat min. Dia hinh vung
bién véi nhidu canh quan dep, hinh thai la tao canh trén d4 bazan. O day ¢6 cac muc thém bién mai mon: 1m,
4m, 10 + 12m, thanh tao trong cac khoang tudi Q2 Q22 Q:® (Anh 13, 14, 15) (Ngudn Internet).

Anh 15 Canh quan dep véi nhiéu

r Anh 14: Bai tam V4i cat trang
min va vach nli ¢ dong bac dio Bé  hat min ¢ phia bac Cl lao BorB&i  hinh thai lg tao cdnh trén dd bazan

Anh 13: Bai tim véi catt ngat

3.2. Dinh huong bdo ton va khai thac hep ly tai nguyén di sin dia chét khu veec nghién ciru
3.2.1. Khoanh vung bdo ton va xép cap DSPC khu vuc nghién cuu
a. P& xuat khoanh viing bao ton
Dé dao Ly Son tro thanh mot tam diém vé di san dia chét véi nhiéu tiém nang va gia tri dat chuan cap
quéc gia cling nhu quoc té, xang dang dé dugc cdng nhan la cong vién dia chat toan cau, viéc khoanh dinh
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cac vung nham bao ton va phat huy giatrila hét sirc can thiét. Vi vay, can ¢ cé4c bién phap bao ton di san
dia chét trong khu viyc nhu tuyén truyen dé cho ngudi dan ban dia va du khach hiéu rd vé DSPC trong khu
vuc, trong d6 cac tiéu chi dia chat - dia mao c6 vai trd quyét dinh. Trén co s& do, cac nha dia chét thudc
Vién Khoa hoc Dia chat va Khoang san da dé xuat khoanh viing bao tdn va phat huy gié tri DSBC khu vyc
dao Ly Son. Vi tri cdc DSDC dé xuét khoanh viing bao ton va phat huy gié tri dugc tong hop trong Bang 1

va thé hién trén hinh 1-A.

Bdng 1. Di sdn dia chdt khu viee ddo Ly Son, Quang Ngai (Tran Tdn Van, 2019)

TT | Tén disan | Kiéudisan [ TT Tén disan Kiéu di san
. ‘ o L A B,D-(C
I: Di san cap Quoc gia 9 | Dabdi bién (beach rock o .
pQuoc g ( ) sinh, dia mao, d4)
1 | Miéng nui lra Théi Léi B - Bia mao I1: Di san cap dia phuong
2 | Nui ltra Hon Tai B - Bia mao 1 | binh HOn Vung D-bi
3 | Nui ltra Hon Soi B - Bia mao 2 | Thac nuéc Giéng Tién B - Bia mao
4 | CongTo Vo B - bia mao 3 | Vach bién - cliff B - Bia mao
N B - bia mao, NS W B, C - (bia mao,
5 | Chua Hang o 4 | Bé mat thém bién 2 ( o
hang dong €0 mdi trudng)
£ A A s A B, C - (Pia mao, P N B, C - (bia mao,
6 | Ngan nudc bién c6 & Hang Cau 2 (Bl - Thém mai mon i ( o
€0 mdi truong) €6 moi truong)
7 | Vach miéng nui lua Giéng Tiéen B - bia mao 6 | Thac nuéc Hang Cau B - Bia mao
e . A, B-(C5 sinh,
8 | Nghia dia hoa thach san ho . (
dia mao)
15°25'50 15°25'50 [ SO DO TUYEN THAM QUAN
~ © DI SAN DIA CHAT DAO LY SON, QUANG NGAI B
2| 500 o 500m A & )
O —— s 4 DAO LY SON
3 e o 3 LY SON ISLAND
g <0 2l ,:bfl)_&\ phoLY SON s T
A TR "‘»;T,:fv;,»fh_
Ry i GOyt NRLEEANAY N
d N.Giéng Tién ¥ L chiia Hang
& 5 A NTHGLE mQy sanho
e X )3 X ¥ YR
Ced s NHog S5 PN.dn \ ‘ hén Bng " 1 )}l
" xa Ly Hai ‘
i :y‘s*;'fwﬂ?‘ mii Cén Dudi *3:
e "¢ Q Di san Dia chit
iy e, Q Di san van héa vit thé
;S = Di sén cdp dia phuong ;g ' Dl >m viin hoa phi vt thé
g sanho = Disén céip quéc gia ;3; \' ’82'52&;)8 tang
15°23'25 15°23'25

Hinh 1. Sor d6 phan bé (A) tiém niang DSPC va (B) tham quan DSPC khu vuc ddo Ly Son, Quang Ngai

b. Céc giai phap bao ton va phat huy gid tri di san dia chat

- Can dau tu cho cong tac nghién ciru cac DSPC va thanh 1ap cac khu bao ton dia chat, tir 46 xay dung
dé khu vuc dao Ly Son - Sa Huynh tro thanh cong vién dia chat toan cau. Py 1a budc khai thac bén viing
tiém nang DSPC, boi vi CVDC dugc thanh I4p s& 1a noi luu giit, bao ton, quan ly va khai théc hop Iy DSBC
cho su phét trién bén viing kinh té xa hoi cua dit nudc.

- Cong tac bao ton va quan ly DSPC can dugc dau tu nghién ciru dé bao quan, phong ngira nham giam
thiéu tac hai, thién tai, can ban hanh rong rii cac van ban phap quy véi ché tai du manh, di doi vai viec
tuyén truyen giao duc, nang cao nhan thuc cong dong.

- Dé phét trién nén kinh té - x4 hoi c6 hiéu qua dya trén di san dia chit nhan tao, can phai cé quy hoach
dbi vai cac khu vuc co hoat dong khai thac khoang san, bao dam khi két thic khai thac, sé cai tao thanh
khu du lich nhdam phét huy gia tri cua cac DSDC.

3.2.2. Pinh huéng khai thac du lich va phat huy gia tr; di san dia chat

Khu vue dao Ly Son va huyén Binh Chau, Quang Ngai 1a mot trong nhitng khu vre nam trong dién tich
ctia Cong vién dia chat Ly Son - Sa Huynh dang dugc dé nghi ¢&& UNESCO cdng nhan 1a cong vién dia
chat toan cau. Tir dac diém phan bd, loai hinh cac diém tham quan va hé thong giao thong trén dao, tap thé
tac gia dé xuat 2 tuyén tham quan du lich dia chét - sinh thai trén dao Ly Son nham nang cao kha ning thu
hat du khéch. Vi tri cac tuyén tham quan du lich dia chat - sinh théi duoc thé hién trén Hinh 1-B nhu sau:

- Tuyén phia Péng: bao gom cac diém di san dia chat: mt truot dit gay Hang Co (4), nghia dia san hd cdi
xay héa thach (6), thac nugc Hang Cau (8), miéng ndi lira Thai Léi (9); cac diém di san van hoa vat thé: giéng
X6 La (3), dinh lang An Hai (5), nha pha Ly Son (7), dinh Ba An Hai (10) va di tich Chiia Hang (11).

- Tuyén phia Tay: bao gdm cac diém di san dia chat: ndi lira Hon Soi (12), céng To Vo (13), miéng ndi lira
va vach nii Giéng Tién (14), d4 bai bién - beach rock (15); cac diém di san van hoa vat thé va phi vat thé: khu
vire tau ddm (16), co s& san xuat dic san toi Ly Son (17), dinh lang An Vinh (18) va di tich Lang Tan (19).
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4. Két luan

1. Di san dia chat - dia mao trong khu vuc dao Ly Son, tinh Quang Ngéi ¢ tiém ning Ion dé phét trién kinh
té - x4 hoi. Két qua nghién ctu bude dau cho thay cac DSPC trong khu vuc dugc chia thanh 3 viing c6 dac
diém riéng vé DSDC: (a) ving cac dao ndi lira, (b) ving day bién, va (c) vang ven bién.

2. C4 thé thanh lap 2 tuyén du lich dia chat sinh thai (tuyén phia Pong va tuyén phia Tay) két hop véi
thudng ngoan canh quan - vin hoa - x4 hoi - lich str; dac biét 1A ma méi nham két hop cac tuyén du lich dia
chat loai hinh nai hra, hang dong, canh quan dia mao, thém san ho véi céc tuyén du lich dang hoat dong
trén dia ban.

3. PBé bao ton va phét huy gia tri cia DSDC khu vuce déo Ly Son, co ché quan ly chat ché va hoat dong c6
hiéu qua can duoc xay dung twong tu co ché quan Iy khu di san thién nhién vinh Ha Long, Quang Ninh.
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ABSTRACT

Geological heritage potential of the Ly Son island area,
Quang Ngai province and conservation solutions

Do Manh An'*, Nguyen Phuong?, Nguyen The Phong?, Nguyen Tien Dung?, Bui Hoang Bac?,
Khuong The Hung?!, Nguyen Thi Thanh Thao?, Nguyen Xuan Nam?
! Hanoi University of Mining and Geology, 2 Mid-central Geological Division,
$Vietnam Institute of Geosciences and Mineral resources

Ly Son island in the conservation area of the particular values on geology, geomorphology, natural landscapes
for geo-tourism developments, it is an opportunity for the development of the Quang Ngai economics. The
results show that Ly Son island area is integrated kinds of heritage values in which geological heritage is the
most famous one, they are formed by the volcanic eruption of multiple periods in between 25-30 and 3000
Ma ago. They present diversity and high young volcanic in the coastal sea of Vietham and the continental
shelf of Southeast Asia. The paper introduces to some geological heritage potentials, environmental values,
natural landscapes, ecological systems and proposed conservation solutions, reasonable exploitation of
geological heritage potentials in the studied area. Geological heritages are distinguished 3 sub-areas, and they
are a volcanic island, seabed, and littoral sea sub-areas. Based on this one, the authors propose 02 observed
lines through geological heritage occurrences in the studied area. Highlight value of the geological heritages
are high potentials as basing for foundation documents establishing geological park of the Ly Son - Sa Huynh,
that is highly evaluated as the importance for economics - societies in the Quang Ngai province and Cental
Vietnam in generally.

Keywords: Geological heritage; mineral resource potentials; conservation solutions; Ly Son; Quang Ngai.
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ERS® HOI NGHI TOAN QUOC KHOA HOC TRAI BAT
S VA TAI NGUYEN VO'I PHAT TRIEN BEN VIPNG (ERSD 2020)
EARTH SCIENCES AND
NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Béi canh hinh thanh va sy tién héa ngudn vat chat tham gia
tao quang chi - kém cua phu déi cau trdc Khau Loc, Bong Bac
Viét Nam trén co so két qua phan tich dong vi Pb/Pb va S5*

D3 Quéc Binh'*, Ta Dinh Tung?, Nguyén Thi Hoang Linh*
LVi¢n Dija chat va Khoang san

TOM TAT

Phu d6i cau tric Khau Loc bao ria phan phia dong doi cau trdc-sinh khoang Viét Bic, tiép giap véi déi
Soéng Hién, duoc xem la mot phan caa nén c6 Hoa Nam. Trén co s két qua phan tich cac gia tri dong vi
Pb/Pb va S8* trong khu vuc cho thiy Khau Loc 1a cu trdc cia mot nén dong, ¢6 sy tang truong chiéu day
vo lyc dia lién tuc tir Neoproterozoi téi Kainozoi. Su tang truong cua phu dai cau trdc thé hién ¢ su tién
h6a ngudn vt chit tham gia tao quing chi - kém thdng qua cac gia tri dong vi Pb/Pb va S8% cua cac mo,
diém quiang chi-kém. Két qua nghién ctru ddng vi S8%va Pb/Pb cho thiy ¢ phu d6i nay rd rang ngudn vat
chat tham gia tao quang ngay cang xudng sau hon, chuyén tir 16p vo trén xubng 16p vé dudi, phan anh sy
tang truong dan cua vo luc dia cua phu dai cdu tric Khau Loc qua cac thoi dai phat trién khac nhau.

Tir khoa: Quang chi-kém; phu déi ciu tric Khau Loc; Viét Nam.

1. D3t van dé

Nghién ctru ddng vi bén trong cc via quiang, mé quang trén thé gisi da co nhiéu cong trinh cong bd,
xong trén 1anh thé Viét Nam van dé nay chwa duoc quan tam va néu c6 thi cac sé liéu chwa co tinh hé thdng
va cu thé hda cac mo, diém quing ciing nhu trudng quang. Véi nhitng két qua nghién ciu chi tiét cac mo,
cac via quang chi-kém trong phu déi cau tric Khau Loc-Pong Béc Viét Nam di cho thay sy tién hoa cua
v6 luc dia Hoa Nam trong lanh thd Viét Nam qua céc thoi dai kién tao va bbi canh hinh thanh quing héa
trong chiing theo khdng gian va thoi gian tir Neoproterozoi téi Meso-Kainozoi qua céc két qua dinh luong
céc ddng vi bén nhu Pb/Pb, va S5%.
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Hinh 1. So dé vi tri phan bo phu déi cau tric Khau Hinh 2. So dé vi tri cac diém mé, khu mé
Lgc trong khu vuec sinh khodng Péng Bac va truong qugng trong dai Quan Ba-Pac Ngm

Phu d6i Khau Loc 1a mot bo phan cua déi ciu trac-sinh khoang Viét Bic, duoc ngin cach bai dut gy
sau Quan Ba-Ba Bé vé phia tay va phia dong-ngan cach véi doi Céu tric-sinh khoang Song Hién 1a dut gdy
sau Song Nang-Ba Bé. Phia nam la dut gay ngang Ba Be chia cu triic nay véi cau tric Phi Ngit (H|nh 1).
Dé giai quyet nhitng ndi dung thé hién su tién hoéa ngu0n vat chit tham gia tao quing chi — kém va thé hién
bdi canh kién tao hinh thanh chung; trén co s& cac mau thu thap trong c&c via quing ciia & mo, trudng quang,
diém quing da dugc phan tich cAc gia tri dong vi bén nhu néu trén (B3 Qudc Binh va nnk, 2005, 2009, 2015,
2018) tai cac phong phan tich nhu & Canada, Trung Quéc bang phuong phap LA-ICP-MS (P4 Qudc Binh va

*Tac gia lién h¢
Email: binhdg2004@gmail.com
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nnk, 2015). Céc két qua phan tich c6 duoc dé str dung cac gian do luan giai loai hinh nguén gdc, bdi canh hinh
thanh chiing va ban chét caa cac nguon vat chét tham gia tao quang trong do:

Két qua gi tri ddng vi S8 vé ngudn gde quing hoa duoc sir dung gian dd cia Kerridge va nnk, 1988;
Ohmoto va Rye, 1979; Halbach va nnk, 1989; con vé ngudn vt chat tham gia tao quing duoc dung cac
gian d6 thé hién cua Sakai va nnk, 1982, 1984. Cac két qua phan tich cac gia tri dong vi Pb/Pb nhu Pb206204,
Pb207204 Pp208204 th¢ hién ban chat ngudn vat chat tham gia tao quing, dugc st dung gian do6 cia Allegre
va nnk, 1988 va Newsom va nnk, 1986. Con bdi canh hinh thanh va ngudn cung cap vat chét tao quing sir
dung céc gian d0 ciia Zartman va Haines, 1988.

2. Pic diém chung vé dia chat phu déi cau tric Khau Lac
2.1. Cdu tric dia chat

- Tong quan v¢é di san dia chat (DSPC): DSPC 1a phan tai nguyén dia chat c6 gia tri ndi bat vé khoa hoc,
giao duc, thdm my va kinh té. Ching bao gém cac canh quan dia mao, cac miéng nti Ivra da tat hodc dang
hoat dong, cac hang dong, hém vyc song, hd ty nhién, thac nudc, cac dién 16 tu nhién hay nhan tao ctia da
va quéng, cac di chi ¢d sinh; cac thanh tao, canh quan con ghi lai nhitng bién cb, bdi canh dia chét dic biét;
cac dia diém ma tai d6 co thé quan sat dugc cac qua trinh dia chit d3 va dang dién ra hang ngay, tham chi
ca cac khu mo da ngimg khai thac,... DSDC 1a di san quan trong hang dau trong s cac di san thién nhién.
Ciing nhu céc di san khac, DSDC 1a tai nguyén khong tai tao, do d6 can dugc bao ton, quan 1y va khai thac
sir dung hop 1y cho sy phat trién bén viing cta dat nuéc (Tran Tan Vin va nnk, 2019).

- Cong vién dia chét (geopark): 1a mot khu vuc ty nhién, doc ddo, ¢6 ranh gidi 16 rang, trong d6 chira
dung mdt tap hop céc di san dia chét co gia tri khoa hoc, phan bd trong pham vi nhét dinh, hai hoa vé&i canh
quan thién nhién, déng thoi chira dung céc gid tri vé da dang sinh hoc, khao cd, lich str, van hoa xa hdi va
¢6 dién tich 16n dé phat trién kinh té dia phuong, thong qua hinh thirc phat trién du lich va cac dich vu phu
trg khac (Tran Tan Vin va nnk, 2019). Mot cong vién dia chat qudc gia khi c6 du diéu kién s& duoc
UNESCO cong nhan la Cong vién dia chit toan cau.

- Tiéu chi xép di san dia chat: Hién chua c6 hé thong tiéu chi danh gia thong nhat. Mdi qubc gia phat
trién mot hé théng danh gia cua riéng minh. Dya vao bang hé thong danh gia dinh lugng DSPC duoc dé
nghi 4p dung ¢ Viét Nam. Theo d6, cac DSPC cung kiéu loai cta timg khu vue duoce chuyén gia cho diém
trén co s so sanh tuong ddi giita chiing voi nhau va vai cac DSDC ¢ cac khu vuce khac. Tong sé diém tdi
da mot DSPC ¢6 thé dat 1a 100. Trén co s& diém danh gia, cac DSPC duoc dé nghi xép hang thanh:

+ Di san cép quéc gia: ¢o cac hoat dong kién tao dia chit, dia mao hodc dia 1y tu nhién co gia tri ndi bat
xét theo quan diém tham my hoac khoa hoc, gido duc va kinh té, co ranh gidi dugc xac dinh chinh xac.

+ Di san cép dia phuong: c6 cac hoat dong kién tao dia chit, dia mao hodc dja 1y tu nhién co gia tri vé
mat khoa hoc, gido duc, c6 ranh gidi dugc xac dinh chinh xac.

2.2. Phwong phap nghién ciru

Phu déi cau tric Khau Loc trude day duge xem nhu 1a mot cau tric bao ria nhan c6 Viét Béc, pho bién
cac thanh tao luc nguyén, luc nguyén-cacbonat chu yéu c6 tudi Paleozoi som-giira (Nguyen Kinh Quéc va
nnk, 2000; Hoang Xuan Tinh va nnk, 2000) trong khoang Silur va Devon véi khoi lugng 16n, con khéi
lwong céc thanh tao cacbonat tudi Carbon-Permi chiém khéi lugng nho phan bé & phia tay béc cua phu déi.
Két qua phan tich cac gia tri ddng vi U-Pb cua zircon trong c4c thanh tao phun trao xen kep cac dia tang
luc nguyén cua cac thanh tao phun tro thyc thu, ciing nhu tudi mé hinh cac via chi-kém-barit (Bang 2) cho
thay, trong phu doi cau trdc nay céc thanh tao Neoproterozoi chiém mot khéi lugng 16n; sau 1a cac thanh
tao Cambri, Ocdovic va Silur, con cac thanh tao tudi Devon c6 khdi lugng khdng nhiéu, chang chi la cac
triing nho lap day bai cac thanh tao cachonat trén nén cau tric Neoproterozoi-Cambri sém.

Khéng ché chung toan bo phu déi cu trdc-sinh khoang 1a hé thong dut géy sau bao ria dang canh cung
chuyén tir tdy bic vé tay nam. Ngoai ra 1a h¢ thong dut gdy sau ¢ trung thm cua phu déi mang dic trung 1a
mot dut gdy mé trong Paleozoi mudn-Mesozoi sém dé hinh thanh cac thanh tao xAm nhap cia phtic hé Phia
Bioc tudi Trias theo két qua phan tich U/Pb cua zircon trong cac da thudc phuc hé. Cac hé théng dut gay
ngang nhu Séng Gam, Du Gia-Minh Son déng vai trd chia phu déi cau tric Khau Loc thanh ba khéi cau
trac khac nhau, dong thoi ciing thé hién cac biéu hién khoang héa trong tirng khdi ciing khac nhau.

2.3. Dic diém khoang hoa chi-kém trong phu déi cau tric Khau Lgc

Khoang san trong phu doi céu trc-sinh khoang Khau Loc bao gém vang, antimon, chi-kém va vonfram,
song chu yéu la khoang héa chi-kém, barit, st vai nhiéu loai hinh nguén géc, cing nhu ¢6 tudi hinh thanh
khéc nhau. Thudc ngi dung thé hién, 1a khoang héa chi-k&m; toan b vi tri cac diém quang, moé va cac biéu
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hién quang dugc thu thap cac mau dong vi tong hop lai trong Hinh 2. Chi tiét vé dic diém loai hinh ngudn
gdc khoang héa chi kém va thoi gian thanh tao chinh nhu sau
a. Pac diém céc loai hinh ngudn gdc quang hoa chi-kém

+ C4c thanh tao quang chi-kém-barit nguon géc nhiét dich-trim tich: Pay 1a thanh tao quang chi-kém-
barit, chi-kém chiém chua yéu trong phu ddi céu tric Khau Loc, ching tap trung chinh trong céc khéi cau
trdc trung tdm va phla nam vai dac trung 1a khoang hoa dang via trong phién thach anh-sericit va voi-
dolomit ciia cac dia tang Neoproterozoi va Paleozoi sém, va mot khéi lugng nho tudi Carbon sém phu
chdng Ién cac thanh tao nay. Tudi thanh tao duoc xac lap trén co s¢ tudi mé hinh quing hoéa Pb/Pb, U/Pb
trong céc thanh tao phun trdo chira chling; va nguon gdc cia chiing dwoc xac 1ap trén cac gia tri dong vi
S8%* nhu ¢ Bang 1 va 2.

Trén cac gia tri dong vi S&% thé hién vé ngudn vat chat tham gia tao quéng dugc thé hién trén gian dd
xac lap nguon cung cap vat chat tao quang nhu Hinh 3. Trén glan dd thé hién céac gia tri dong vi dé luan
giai nguon vat chat tao quing, ching co ban roi vao trudng cac thanh tao cac mo tram tich- boc hoi va c6
nguon vat cht tir xam nhap va ndi lira giau SO.. Trén gian dd Hinh 4 thé hién loai hinh ngu0n gdc chinh
cua quang hoa, cho thay chung co ban mang ngudn gdc cua loai hinh hinh thanh trong didu kién nong, co
ban lién quan véi cac yéu té mo trdm tich nhu Red bed, Sedimentary-hotsted, Missixipi-valey type.

Bdng 1. Gid tri dong vi S6* (0/00) & cac mé, diém qudng chi-kém trong phu déi cau tric Khau Léc

Ao x S Sai s6 1% L
So hiéu mau (%) (15) Vi tri lay mau Ghichu
Gb. 2631 11.876 0.009 Bu Tién
GD.2630 | 12.303 0.005 ©
Gb.2120 10.809 0.002 L s e
GP.3137 | 11.808 0.006 Lung Dam Cac ma pu"’}? feh i
GP.2108 | 15.106 0.006 Ta Pan Vet 19 Vien Han [am
GP.2124 | 11.665 0.008 PN Ta Pan Koo hot Bée Kin -
GP.1015 10.706 0.005 Phiéng Phat Trung Quéc
Gb.3182 12.015 0.008 Yén Thd
NS.TQ.I 9.687 0.004
NS.TO.Il | 11.034 0.006 Na Son
VL 3679* 111 Via quang |
VL 3679-1* 13.3 —Ban Lin . Cac mau phan tich tai
Via quang Il Ban Lin dai hoc tong hop
VL 3594-2* | 10.1 SO . '
—Ban Lin Kasaschawan —
H3-R3 9.5 Via quang Il s Canada
H2-25 A 9.0 | - Phia Pam Phia Dam
Via quang phia nam Cac mau phan tich tai
KL.2000A | 13.632 0.005 Ban Lin — Ling Thom | vién Dia chét va Dia
KL.1502 | 12.703 0.006 Khudi Man — Bing Thanh | vat ly Vien Han 1am
Via quing barit — chi Khoa hoc Béc Kinh -
KL. 1506 11678 0.006 — k&m phén thip Phia DPam | Trung Quéc - 2017
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+ Céc thanh tao chi-k&m-bac ngudn gdc nui lira: Thanh tao ngudn gbe nhiét dich-phun trao trong phu déi
cau tric Khau Loc ¢6 biéu hién khong rong, tap trung chinh trong thanh tao phun trao Na Son va mot phan
nho trong phun trao riolit & Ban Lin. Dac trung cho thanh tao ndy la quing hda chi-kém-bac. Két qua phéan
tich déng vi S va Pb/Pb cho than quang trong phun trao Na Son va U/Pb cho phun trao riolit Ban Lin chung
c6 tudi tuong dong nhau (Bang 2). Két qua phan tich ddng vi 8% cho quang Na Son nhu trén Hinh 3 cho
thay chung co ngu0n gdc vat chat 1a ngu0n ni lira, ciing nhu ngudn lién quan véi xam nhap. Theo dic trung
phan b, cho thay ching lién quan véi ngudn phun trao cua phirc hé Na Son.

+ Cac thanh tao quang nguon gbc nhiét dich: Cac thanh tao ngudn gdc nhiét dich biéu hién khong nhiéu,
cha yéu chling phan bé ké thira trén co sé cac duong dan cii ciia cac thoi dai sinh khoang 6 trudc, lién ké
V6i cac truong quang, diém quang va moé quang. Quy mo ching nhé nhu thay ¢ than quéng II Na Son, P6
Péng, chan déo Yén Tho. Két qua phan tich cac gia tri dong vi S53* déu thé hién chdng van la cac nguon
nhiét dich néng va ban chét lién quan véi cac thanh tao xam nhap va ndi lra. Céc thanh tao nay chiing dugc
hinh thanh trong Mesozoi muon (Jura tol Kreta) (Bang 4).

b. Bai canh hinh thanh va nguon cung cdp vat chat tao khoang

Trén co s& C&C ket qua phan tich cac gia tri dong vi Pb/Pb § cac mo, truong quéang, diém quang va cac biéu
hién quang trong c4u trac nhu thé hién trong Bang 2. Trén cac s liéu gié tri nay, duoc tdng hop va xay dung cc
gian dd vé dic diém hinh thanh va phét trién cua quing hoa chi-kdm qua céc thoi dai tao khoang.

Bdng 2. Két qud giéa tri phdn tich dong vi Pb/Pb ¢ cac mg, diém quéng trong phu déi Khau Léc (1)

.z .z .z Tuoi 2
% Sai so Sai so Sai so ~ bPiem
X 206/204 207/204 208/204
Mau Pb (25) Pb (25) Pb 25) hrinnoh 1] quang
GD.2782 | 18.3293 | 0.0034 | 15.8930 | 0.00047 | 39.0144 | 0.0149 | 764 | 11.05| BanBb6
VL.2631 | 18.3082 | 0.0011 | 15.8624 | 0.0011 | 38.9018 | 0.0031 | 727 | 10.91 | DuTién
GD.3146 | 18.3414 | 0.0014 | 15.8596 | 0.0014 | 38.9708 | 0.0035 | 700 | 10.88 | Ling Dim
GDb.2126 | 18.1617 | 0.0012 | 15.7257 | 0.0011 | 38.4684 | 0.0030 | 590 | 10.32 | DN Ta Pan
GP.2108 | 18.1608 | 0.0016 | 15.7177 | 0.0015 | 38.4420 | 0.0038 | 573 | 10.28 | mo Ta Pan
VL. Tq.Ill
asog/3 | 183106 | 0.0014 | 157720 | 0.0014 | 389714 | 0.0013 | 569 | 1048 | .t
KL. Liing
2000 A | 178908 | 0.0012 | 156785 | 0.0013 | 38.5820 | 0.0042 | 521 | 936 Thom
VL. 1521 | 18.3928 | 0.0009 | 15.7373 | 0.0008 | 38.7995 | 0.0021 | 448 | 10.29 E_“;,”hiLé'r:‘
GP.2738 | 18.2087 | 0.0007 | 15.7119 | 0.0006 | 38.4546 | 0.0015 | 531 | 10.24 Pg;férlg
NS.TQ Il | 185641 | 0.0013 | 15.7968 | 0.0012 | 39.2118 | 0.0020 | 438 | 10.51 qus"(:n
Khuoi Man
KL.1502 | 17.9626 | 0.0013 | 16.1025 | 0.0012 | 38.5283 | 0.0031 | 393 | 9.25 -Bing
Thanh
dinh deo
VL1314 | 184365 | 0.0013 | 157129 | 0.0011 | 38.8642 | 0.0024 | 370 | 1017 | 't
VL.1552/3 | 18.6012 | 0.0011 | 15.7733 | 0.0009 | 39.1024 | 0.0026 | 368 | 10.40 | . 'o!
Phia bam
KL.1506 | 18.1073 | 0.0012 | 15.7526 | 0.0007 | 38.8136 | 0.0032 | 312 | 10.12 | Vidauang |
Phia bam
VL.3537 | 18.3362 | 0.0008 | 15.6030 | 0.0008 | 38.7951 | 0.0016 | 224 | 9.71 pf?gsf;ﬁp
VL.8131 | 18.3085 | 0.0008 | 15.5794 | 0.0010 | 38.8992 | 0.0018 | 195 | 9.61 ﬁfﬁfﬁg
NS.TQ.I | 18.4615 | 0.0011 | 15.6138 | 0.0011 | 39.0015 | 0.0014 | 151 | 9.73 qus'('m
VL.3303 | 18.4450 | 0.0008 | 15.5887 | 0.0007 | 38.8426 | 0.0014 | 110 | 9.26 | P6 Péng

Chu giai: (1) Cac mau dong vi Pb-Pb va U-Pb dugc phén tich bang phuong phap LA-ICP-MS tai Phong
thi nghiém MC-LA-ICP-MS Vién Dia chit va Dia Vat ly Vién Han 1am Khoa hoc Trung Quéc. Bé xé4c
dinh ty 1¢ dong vi U-Pb trong nghién ciu nay, ching t6i st dung khoang 50 mg dé tong, véi dong vi Pb-Pb
lua chon 50mg galenit. Cac mau duoc pha huy trong mot hén hop cia HF- HCIO4 trong cbe Teflon va duoc
dat trong cbe thép day kin & 180°C trong 6 ngay dé dam bao qua trinh pha mau hoan toan. Pb dwoc tach va
tinh ché bang ky thuat trao ddi cation thudng vai pha lodng véi HBr, duoc do trén mot khéi phd ké Finnigan
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MAT-262 tai truong Dai hoc Khoa hoc Ky thuat Trung Qudc. Mau chuan NBS SRM-981 da duoc phan
tich trong qua trinh phén tich va mang lai 2°%Pb/2%*Pb = 18,640-18,708, 27Pb/2%*Ph = 15,741-15,758 va
208phy/204ph = 39,160-39,336.

Céc két qua gié tri dong vi Ph2%/Pb24, Ph207/Ph2% va Ph2%8/Ph2% ciza mo diém quing, trudng quang trong
c4u trlic vai gian d6 cua Zartman va Haines, 1988 (White, W., 1998) vé bdi canh hinh thanh va vi tri ngudn
cung cip vat chat tao quing qua céc thoi dai sinh khoang tir Neoproterozoi-Cambri téi Paleozoi va Mesozoi
cu thé nhu sau:

+ Thoi dai tao khoang Neoproterozoi-Cambri phat trién kha rong vai nhidu mé va trudng quang nhu Du
Tién, Liing Dam, Ta Pan, Ban Bo, Ban Lin-Liing Thom, Phiéng Phat nhu thé hién trén Hinh 5.

(&) (B) ¥
15.8 ° Uppe crust
Uppe L(.L)‘\,_L—U
Lower crust Orogen belt
,

39 - crust

156

¢

Ban B g
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£ M 1 i
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8 4 Ling Dam -
B/ g & 154
o + B&nLin Phia Bdo Eﬂ- Lower crust
2 + B3n Lin Phia Nam &
b @ TaFan
@ BNT:Pan &=
37 =
W Phiéng Phit
1 | | 1 | |
17 1@ 19 20

17 18 18 20
206pp § 204 pp

Hinh 5. Puong cong do thi tién héa ciia dong vi Pb cho I6p vé trén, vo dwdi, manti va tao nili ciia (A) —

205pp2%Ph & 26Pb/2%Ph va (B) 2’Pb/"*Pb & *"Pb/"Pb cho kién tao Plum (Theo Zartman va Haines,
1988). Céc dwong nhé trén duwong cong gian do cach nhau 100 Ma ciing cde gid tri ty 1é dong vi twong
ing ciia cde mo, diém quang ciia phu déi Khau Lic trong thoi dai tao khodng Neoproterozoi-Cambri

+ Thoi dai tao khoéng Paleozoi voi cac mo vé} biéu hién quang nhu Na Son, Ban Lin trong phun tréo,
dinh déo Yén Tho, Khuoi Man, Phia BDam nhu thé hién trong Hinh 6.
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Hinh 6. Puong cong do thi tién héa ciia dong vi Pb cho I6p vé trén, vo dwdi, manti va tao nili cia (A) —
208pp / 204Ph & 205Ph L%Ph va (B) 27Pb /%*Pb & 2°5Pb /*"*Pb cho kién tao Plum (Theo Zartman vd
Haines, 1988). Cac duong nhd trén duong cong gian d6 cach nhau 100 Ma ciing cdc gid tri ty 1é dong vi
twong tmg cia cdc mo, diém quéng ciia phu doi cau triic Khdu Loc trong thoi dai tao khodng Paleozoi

+ Thoi dai tao khoang Mesozoi muon véi céc biéu hién quang phan thdp mo Na Son, Ta Pan, P6 Péng,
chén déo Yén Théd dugc thé hién trong Hinh 7.
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Hinh 7. Puong cong do thi tién héa ciia dong vi Pb cho Idp vo trén, vé duwdi, manti va tao nili ciia (4) —
208Pb / 204Pb & 206Pb /204Pb va (B) 207Pb / 204Pb & 206Pb / 204Pb cho kién tao Plum (Theo
Zartman va Haines, 1988). Cdc dwong nhé trén dwong cong gian do cdach nhau 100 Ma ciing cdc gid tri
1 1é dong vi twong vmg ciia cde mo, diém qudng ciia phu déi cdu triic Khdu Léc trong Mesozoi mudn
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Vi nhitng gian do nay rd rang cho thay cd su tién héa vé ngudn cung cap vat chat chuyén dan toi nhirng
ngudn sau cia vo dudi va hinh thanh trong béi canh tao ndi. Cuing véi d6 thé hién qua gian db cua Allegre
va nnk, 1988 biéu hién vé ban chat ngudn vat chét hinh thanh quing héa chi-kém trong phu déi ciu tric
Khau Loc nhu cac Hinh 8, 9, 10 véi cac thoi dai tao khoang tir Neoproterozoi-Cambri tGi Paleozoi va
Mesozoi mudn véi cac mo, truong quang va biéu hién quang néu trén.

Geochron
(4.55 Ma)
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L@ Yomans0 159} crust
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Hinh 8. Gidn dé twong quan déng vi Pb207/204-Pb206/204 (B) va Ph206/204-Pb208/204 (A) ¢ vi tri
cua dwong tham chiéu phia béc ban cdu c6 ty sé Th/U = 4.0 (Allegre va nnk, 1988) va v; tri twong 1ing
Ciia cdc diém, mé qudng Pb-Zn trong phyu déi cdu tric Khau Léc trong thoi doan Neoproterozoi-
Cambri. C4c thudt ngiz ding trong hinh: BSE-Lurong silicat lén trong trdi dat; MORB-Bazan song nui
gidta dai dwong; NHRL-Puwong tham chiéu ¢ phia bac ban cau; DM-Nguon manti nghéo; PREMA-
nguon manty phé bién chira thirong xuyén; HIMU-ty sé U/Pb cao trong manty; EM and EM | and EM
I1-nguon manty giau
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Hinh 9. Gidn do twong quan g‘z‘éng vi Pb207/204-Pb206/204 (B) va Pb206/204-Pb208/204 (A) o vi tri
Cua dwong tham chiéu phia bac ban cau co ty so Th/U = 4.0 (Allegre va nnk, 1988) va v i twong ung
Cua cdc diém, mé quang Pb-Zn trong phu déi cau trac Khau Ldc trong thoi doan Paleozoi
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Hinh 10. Gian do twong quan ’d‘é‘ng Vi Pb207/204-Pb206/204 (B) va Pb206/204-Ph208/204 (A) ¢ vi tri
Cua duong tham chiéu phia bac ban cau co ty so Th/U = 4.0 (Allegre va nnk, 1988) va vi tri tuong ing
Cua cdc diém, mé quang Pb-Zn trong phu déi cau trac Khau Lgc trong thoi doan Mesozoi mugn

3. Két luan

Trén nhitng két qua thé hién vé chi-k&m trong phu dai ciu tric Khau Loc, cho thdy nhitng véan dé chinh
nhu sau: 1) Phu d6i cdu tric Khau Loc 1a mot phan cua ria dong déi cau tric Viét Bic vai nhitng hoat dong
kién tao dién ra lién tuc trong sut qua trinh hinh thanh va phat trién tir Neoproterozoi téi Mesozoi muon
v6i nhiéu thoi doan khac nhau; 2) Hoat dong tao khoang lién quan véi tao khoang chi-kém dién ra ngay tur
Neoproteroi-Cambri sém téi Mesozoi mudn vai ba thoi dai sinh khoang chinh 1a Neoproterozoi - Cambri
¢6 quy md 16n nhat, thi toi 1a Paleozoi vai khoang thoi gian Ocdovic, Silur, Devon va Carbon c6 quy mo
nho hon va sau cing 1a thoi dai tao khoang Mesozoi mudn dién ra trong Jura va Kreta véi nhitng hiéu hién
quang phat trién chong 1én cac cau trdc chira quang c6 trudc; 3) Két qua nghién ciu cac dong vi S8%va
Pb/Pb cho thiy rd rang nguon vat chat tham gia tao quang ngay cang sau hon chuyén tir 6p vo trén xubng
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16p vo dudi, phan anh sy ting truong dan cua vo luc dia cua phu déi cau tric Khau Loc qua cac thoi dai
phét trién khac nhau.
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ABSTRACT

Forming settings and the Provence material evolution
involved generating lead-zinc ore based on Pb/Pb and S&3* isotopes
in the Khau Loc sub-structural zone, northeastern Vietnam

Do Quoc Binh!*, Ta Dinh Tung?, Nguyen Thi Hoang Linh?
L Vietnam Institute of Geosciences and Mineral Resources

The Khau Loc sub-structural zone surrounds the eastern margin of the Viet Bac zone, adjacent to the Song
Hien zone; it is considered as a part of the South China Craton. Based on the analytical results of Pb/Pb and
8348 isotopes, which show that this structure is the activated continent and growth in thickness during
Neoproterozoic to Cenozoic time. This event indicates the Provence material evolution involved forming lead-
zinc ores through Pb/Pb and S834 isotopes from the lead-zinc deposits and ore occurrences in the studied area.
The results of the Pb/Pb and 634S isotopes performed that the Provence material evolution involved forming
lead-zinc ores are changing from supra to under crustal rocks. It indicates the growth earth crust of the Khau
Loc sub-structure via development periods.

Keywords: Lead-zinc ore deposit; the Khau Loc sub-structural zone; Vietnam.
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ERSY HOI NGHI TOAN QUOC KHOA HQOC TRAI DAT
"’ VA TAI NGUYEN V&I PHAT TRIEN BEN VNG (ERSD 2020)

EARTH SCIENCES AND
NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Ung dung phuong phap ty s6 tan suat, chi so thong ké va chi s6
entropy xay dung ban db nguy co truot 16 dat trén qudc 16 27C
(Poan qua déo Khanh Lé, huyén Khanh Vinh, tinh Khanh Hoa)

Nguyén Thanh Danh**
Truong Dai hoc Xay dung Miéen Trung (MUCE)

TOM TAT

Trong bai bao phuong phap ty sb tan suat (FR), chi s6 thong ké (SI) va chi sb Entropy (IOE) tich hop véi
GIS dugc ung dung dé thanh 1ap ban db nguy co truot 16 dat trén qudc 16 27C (Poan qua deo Khanh Lg,
huyén Khanh Vinh, tinh Khanh Hoa). Méi lién hé khong gian giira sy phan bd cac diém truot 16 véi cac
yéu t6 anh huong nhu dia hinh, thach hoc, thuc vat, lwong mua 16n nhat nim va khoang cach dén duong
giao thdng, sdng subi, dut gy dugc nghién ciu str dung. Ban dd nguy co truot 1¢ dat dugc phan chia thanh
cac dién tich c6 muc nguy co khac nhau nhu nguy co rat thap, thap, trung binh, cao va rat cao. Budng cong
ty 1¢ du béo (prediction rate) duoc sir dung dé danh gia do chinh xac cac phuong phéap FR, SI va IOE. Két
qua cho thiy cac phuong phap nay c6 do chinh xac du béo khé tét (AUC = 0,7~0,8). Phuong phap IOE cho
biét cac yéu t6 thach hoc, d6 4m w6t dia hinh, goc dbc va khoang cach dén duong giao théng c6 anh huong
quan trong dbi véi truot 1& dat. Cac phuong phap FR, SI va IOE don gian trong tinh toén va hiéu qua trong
viéc danh gia nguy co truot 1o dét.

Tir khéa: Truot 16; ty s6 tan suat; chi sé thong ké; chi sé entropy.

1. D3t van dé

Quéc 16 27C ndi lién Nha Trang véi Pa Lat, doan qua déo Khanh Lé dai 29 km nam trong ranh gigi
hanh chinh huyén Khanh Vinh, tinh Khanh Hoa (Hinh 1). Do dia hinh cao, suon dbc va ciu tao dia chét
phtrc tap nén cac mai dbc, suon doc doc hai bén tuyén duong nay thuong xuyén xay ra truot Ié dat nghiém
trong vao mua mua bio, pha huy duong, gay 4ch tic giao thong, mdi nam c6 thé gay thiét hai téi hang tram
ty, va c6 nguy co gy that thiét nhan mang cho nhan dan dia phuong va ngudi qua duong.
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Hinh 1. V; tri nghién cizu va phan bé diém trieot 16
Viéc nghién ctru phong tranh giam nhe thiét hai do nguy co trugt 16 dat gy ra trén tuyén quéc 16 27C,
doan qua déo Khanh Lé chua dugc chi trong trong nhimg ndm qua. Mot vai cong trinh da nghién ctu
nhung trén pham vi rong (ving, mién), mirc d6 chi tiét chua cao. Do do, nhitng két qua dat dwoc con nhirng
han ché nhat dinh. Trudc yéu cu b xdc cia thuc tién doi hoi, nghién ciru ndy bude dau da xay dung ban

*Tac gia lién h¢
Email: nguyenthanhdanh@muce.edu.vn

20



dd phan ving canh bao nguy co truot I¢ dat lam co s¢ khoa hoc cho quy hoach xay dung cac cong trinh
canh bao, chan gitr bén viing phuc vu phat trién kinh té — xa hoi va bao vé méi truong.

Hau hét cac ban do du bao nguy co truot I¢ dat dugc thanh 1ap theo mot trong cac phuong sau: phuong
phép tryuc tiép; phuong phép tinh toan dia ki thuat va phuong phap xac suat thong ké (Regmi, Giardino, &
Vitek, 2010; Youssef, Pourghasemi, El-Haddad, & Dhahry, 2015). Nghién cru nay su dung cac phuong
phép xac suat thong ké gom: ty sb tan suat (Frequency Ratio — FR); chi s thong ké (Statistical Index — SI)
va chi sb entropy (Index of Entropy — IOE).

2. Co sé ly thuyét va phuong phép nghién ciu
2.1. Phwong phdp ty so tan suat (FR)

Nhin chung, d¢é xac dinh trugt 16 xay ra can phai dya vao cac yéu to anh huong dén truot 16. Nhitng truot
I6 trong tuong lai s& xay ra khi c6 nhimg diéu kién twong tu véi nhiing diéu kién gy ra truot | trong qua
khtr. FR dugc dinh nghia 1a ty s giira dién tich xay ra truot 1o vai tong dién tich cua ving nghién ciu hay
ty s gitra x4c suét xay ra truot 16 v6i xac suit khong xay ra truot 16 (Bonham-Carter, 1994; Lee & Talib,
2005). Chi sb nguy co truot 1o (Landslide Susceptibility Index — LSI) la tdng ty s6 tin suat caa cac yéu té
anh huéng duge xac dinh theo céc cong thic (1), (2).

LSI =Y FR (1) FR =[(Lpix/ > Lpix)/ (Cpix/ > Cpix)] (2)

Trong do:

Lpix: s6 pixel truot 1 trong mdi phan nhém; Cpix: sé pixel trong mai phan nhom.

Ty s6 tén suat FR cho biét mél tuong quan khong gian giita cac diém truot 1o Véi cac yéu t6 anh huong.
Néu ty s6 FR bang 1 the hién méi tuong quan trung binh, FR 16n hon 1 thé hién mdi twong quan cao va FR
nho hon 1 thé thién mdi twong quan thap.

2.2. Phwong phdp chi sé thong ké (S1)

Phuong phap chi s6 thong ké lan dau tién dwoc dé xuit boi Van Westen (1997) va dugc nhiéu tac gia
khéc st dung dé thanh lap ban dd ) nguy co truot 16 dét da (Bui, Lofman, Revhaug, & Dick, 2011). Theo
phuong phép nay, trong s6 cho mol phan nhém cia yéu té anh hudng duoc tinh bang logarit ty nhién cua
ty s6 gitra mat do truot 1o trong madi phan nhoém va mat do truot |é trong toan khu vuc nghién ciu. Trong
s6 md hinh nay (W) va chi s6 nguy co trugt 16 (LSI) dugc xac dinh theo cac cong thic (3), (4).

= In[(Lpix / Cpix) / (3_ Lpix/Y_Cpix)] (3) LSl => W, (4)

Trong d6: Lpix, Cpix duoc xac dinh nhu cong thirc (2). Gid tri cua chi s6 thong ké thé hién méi twong
quan khong gian gitra yéu t anh huéng véi truot 16, Néu phan nhém cua yéu té khong co diém truot 16 thi
phan nhom d6 khong c6 twong quan voi truot 16.

Trong s6 Wi;j ctia phén nhém 1a sb dwong thé hién mat do truot 1 cao hon binh thuong va nguoc lai néu
trong s6 Wi 1a s6 am.

2.3. Phwong phdp chi sé entropy (I0E)

Entropy chi mtrc d6 mét 6n dinh, mét can bang va khong chéc chén cua lwong thong tin ‘hay mot hé
théng. Entropy cua hién tuong truot 1o dit cho biét mirc d6 anh huong khac nhau cua céc yeu t6 dén su
phat trién truot 16 dat. Do d6, mo hinh chi s entropy c6 thé dugc sir dung dé tinh toan trong sb cua cac yéu
t6 anh huong trong hé thong (Devkota et al., 2012). Céc phuong trinh (5)...(12) dugc sir dung dé tinh toan
gia tri trong s6 cac yéu té anh huong (W;) va chi s6 nguy co truot o (LSI)

R =b/a ® (R)-RIYR (6)
j=1
SJ

H, = Z( Dlog,(R), j=1,..n @) H e =100, S; (8)
. 19

Iy =(Hjp —H )/ Hjpy i=1,.00 9) P, :S—Z(Pﬂ) (10)
j i

W, =1,P, (11) LSI=>wcC, (12)

Trong do:

a phan tram giira s6 pixel cua mdi phan nhom véi tong ) pixel trong khu vuc nghién cau; b: phan trim
giira s6 pixel xay ra trugt 1o trong mdi phan nhém vai tong s6 pixel Xy ra truot 1o trong khu vuc nghién
ctu; Pij: mat do truot 16; (Pj): Xac suat mat do truot 107 Hj, Himax: gid tri entropy, gia tri entropy lon nhat;
Sj: s6 phan nhom ciia yéu té anh huang; Ij: chi sb théng tin, 1= (0+1); C; mat do truot 16.
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Trong sb W; thé hién méi twong quan giita truot 16 véi yéu té anh huong, néu trong sé W; 16n cho thay
yéu t6 anh hudng co6 tac dong quan trong doi voi trugt 16. Nguoc lai, néu trong s6 Wj nho cho thay yéu to
anh huéng it ¢6 tac dong do6i vai truot 16.

3. Két qua va thao luan
3.1. Phan bo diém truwet 16 va cac yéu té anh hwong

Ban d6 phan bé truot 16/ 1a tap hop cac diém truot I6 xay ra trong mot ving xac dinh (Québc 16 27C, doan
qua déo Khanh Lé dai 29 km c6 ban kinh m¢ rong tir tim duong ra mdi bén 300m) thé hign méi lién quan
khdng gian giita truot 16 véi cac yéu td anh huong. Ban d6 phan bd diém truot 16 duoc xay dung dua vao
cac phuong phap thu thap dir liéu lich st trugt 16 da co; phuong phap di thuc dia, xac dinh toa d6 vi tri
truot 16 bang may GPS cam tay (GARMIN eTrex30) co d chinh xac = 5 m; phuong phéap phan tich anh
vién tham va anh Google Earth két hop vai kiém tra ¢ hién treong. Trong ving nghién ciu ¢6 115 diém
truot 1o dugc ghi nhan (Hinh 1). Céc yéu té anh huong duoc lya chon chu yéu dya vao dir liéu sin c6 va
kinh nghiém chuyén gia ddi véi vang nghién ciu. Nghién ciu nay lya chon 11 yéu t anh huong dén truot
167 géc dbc, hudng dbc, cao do, chi sb 4m wét, do udn cong bé mat méi dbc, thach hoc, khoang cach dén
dudng giao théng, khoang cach dén song sudi, khoang cach dén dut gay, chi s thuc vat va luong mua 16n

nhét nam (Hinh 2).
N - N
e l i e
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Hinh 2. Ban do phan nhém cac yéu té dnh huong

Bl < 50m
TS0-100m T 250-300 m
Bl 100-150m B =300 m
B 150-200m

0 200-250 m

3.2. Trong sé Cac yéu té anh hwéng

Téng sb 115 diém truot I& duoc chia ngdu nhién thanh hai nhém dit liéu: nhém diém truot huan luyén
chiém 80% (91 diém truot); nhém diém trugt danh gia chiém 20% (24 diém truot). Dit liéu diém truot huan
luyén dung dé tinh toén; dit liéu diém truot danh gia ding dé danh gia d6 chinh x4c cac phuong phap. Tt
ca cac ban d6 yéu té anh huong da dwoc phan nhom chuyén sang dang raster véi kich thuéc moi pixel 1a
20x20 m? va dugc phi Ién boi ban @6 phan b cia 91 diém truot 1o huan luyén dé tinh toan trong sb cua
céc yéu té anh huong (Bang 1).

Bang 1. Trong sé CAc yéu t6 anh huong theo cac phuong phdp FR, SI va IOE

Yéuts - FR(0/a),] ., - _ _ _ »
anh hm’irng Phan nhém (a) (b) Pij W'J (Pll) HJ HJmax IJ W]
0~100 m 574 | 331 0,58 -0,54 0,07 3,07 3,17 0,03 0,03

100~300 m 11,48 | 6,36 0,55 -0,60 0,06

300~500 m 10,77 (12,72 | 1,18 0,17 0,13

500~700 m 11,31 | 6,36 0,56 -0,58 0,06

700~900 m 16,24 11399 | 0,86 -0,15 0,10

900~1100 m 17,10|2163| 1,26 0,23 0,14
1100~1300 m 7,30 | 7,38 1,01 0,01 0,11
1300~1500 m 10,28 118,07 | 1,76 0,57 0,20
>1500 m 9,78 110,18 | 1,04 0,04 0,12

Cao do
(DEM)
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ﬁnzel?u-tf(r)ng Phan nhom @ | ® FngE:/a), Wi (Py) Hj Himax I w;
<5 483 | 205 | 043 | 084 | 000 | 219 | 258 | 015 | 015
5-15° 1587|897 | 057 | -0,56 | 0,10
Géc déc 15-25° 341003760 111 | 010 | 019
(SLOPE) 25-35° 25262974 118 | 017 | 020
35-45° 16,24 | 1590 098 | -0,02 | 0417
> 45° 370 | 564 | 152 | 042 | 0726
Khong huong déc | 10,03 0,76 | 008 | 253 | 001 | 288 | 317 | 009 | 011
Bac 799 | 7,12 | 089 | 012 | 008
Pong - Bac | 1327 |11,96] 090 | 011 | 0,08
Hutng dée Pong 2189|2341 107 | 007 | 0,09
(ASPECTD) Dong —Nam | 28,62 31,30 1,09 | 009 | 0,10
Nam 10,84 10,94 101 | 001 | 0,09
Tay — Nam 165 ] 305 | 185 | 062 | 016
Tay 210 | 687 | 314 | 114 | 0728
Tay — Béc 353 | 458 | 1,30 0,26 0,11
<8 45,06 | 47,44 1,05 | 005 | 025 | 189 | 258 | 027 | 049
e 8~12 50,34]4538| 090 | 011 | 021
Chi SOG‘\mh“"‘d‘a 12-16 408 | 692 | 170 | 053 | 040
(T{?vn 16~20 047 | 026 | 054 | 062 | 013
20~24 005000 | 000 | 000 | 0,00
>24 001 | 000 ] 000 | 000 | 000
CAt, cat pha, sétpha| 0,96 | 0,76 | 0,79 | -024 | 000 | 183 | 232 | 021 | 020
Se"ISftpt‘a' sétpha | 1676 | 941 | 056 | -058 | 012
an dam san '
Thach hoe | S0 KCLBOUKEL €8l | 57 57 13435 | 092 | 008 | 019
(LITHOLOGY) Andesit ’dacéit
'L Oacstt, 1 5y 5314224 122 | 020 | 026
andesittodacit
Granit, diorit, diabas,
wbrodionit | 10461323 127 | 024 | 027
Luong mua I6n | 600~650 mm | 20,39 34,35| 168 | 052 | 052 | 147 | 158 | 007 | 0,08
nhét nam 650~700 mm | 70,89 | 5954| 084 | -017 | 026
(MP) 700~750mm | 8,72 | 6,11 | 0,70 | -036 | 0,22
<0 227 | 102 | 045 | 080 | 011 | 190 | 200 | 005 | 005
Chi sb thuc vat 0~0,25 16,83 19,34 | 1,15 0,14 0,29
(NDVI) 0,25~0,5 80,35]78,88| 098 | 002 | 0725
>05 055|076 | 139 | 033 | 035
(&)

Truot 16 dat xay ra ting dan tir cao do lon hon 900 m va xay ra nhiéu nhat 13 ¢ khoang cao do tir
1300~1500 m. D4i véi nhitng gc dbc 16n hon 25°, truot |o dét ting dan theo sy ting cua goc dc va xay
ra nhiéu nhat khi géc doc 16n hon 45°. Hudng truot phd bién 1a cac huéng Tay, Tay — Nam va Tay — Bic.

Chi s6 4m w6t dia hinh cho thay truot 16 chii yéu xay ra & phan nhém gid tri thip va trung binh (< 8,
12~16), diéu nay c6 nghia ring muc do xay ra truot I6 khong ty 1é thuan véi sy ting chi 6 4m wét dia hinh,
ly do nhitng noi mac du c¢é chi s6 4m wét dia hinh 16n nhung lai 6 d6 déc dia hinh nhé hodc gan nhu bang
phing nén truot 16 rét it xay ra.

Thanh phan thach hoc ¢é anh hudng rit quan trong dén truot 16, phan 16n truot 1& xay ra trong vo phong
hoa day cta cdc nhom andesit, dacsit, granit va diorit.

Luong mua 16n nhat ndm 1a yéu té anh huéng quan trong kich thich truot 16 xay ra. Két qua tinh toan
cho thay tmg véi lwong mua tir 600~650 mm thi nguy co xay ra truot |6 12 rat cao.

Phan Ién truot | xdy ra trong pham vi nho hon 150 m khoang cach dén dwong giao théng va xay ra
manh nhat trong pham vi 50~100 m. Khoang cach dén dut gdy c6 xay ra trugt 1¢ tap trung trong pham vi
tr 400~600 m.

Két qua tinh trong s6 theo phuong phap IOE cho biét cac yéu t6 thach hoc, d6 am uét dia hinh, goc doc
va khoang cach dén duwong giao thong c6 anh huéng quan trong ddi véi truot 16 dat.

3.3. Bdn dé phan ving nguy co truot |

Ban d6 chi s6 nguy co truot 1 dwoc thanh 1ap da vao sy két hop cua 11 ban dd trong sb cua céc yéu td
anh hudng theo cac phuong trinh (1), (4) va (12). Bé thuan tién trong viéc trinh bay va danh gia két qua,
ban dd chi sb nguy co truot 1 dugc phan ving theo cac mirc d6 khac nhau. C6 5 mirc do phan ving truot
I6 dugc ap dung: rat thp, thap, trung binh, cao va rat cao. Dva vao biéu do histograms cua tri s6 nguy co
truot 16, sir dung phuong phap do léch chuan dé phan ving. Ban d6 phan ving nguy co truot 1o dat dugc
thanh lap theo cac phuong phap FR, SI va IOE nhu Hinh 4, 5, 6.

23



D560 TF 45600 E T 455G E

0¥ 35608 F

TOS4T S8 E,

127135956

Mufe 46 nguy cd trugt lé:

Riil hip
Thip

- Tmnal finh

756N

Mie di nguy ed trugt 1i:
B ki i
o

Ghi chui:

108°43'56.05"

DTSN

- R i cao
Ghi ek
— ourc

1271159567

127115956

10K SR s

Hmh 4 Ban do phan viing nguy
co truot |6 phwong phdap FR

Hinh 5. Bdn do phan viing nguy
co truot |6 phwong phdp SI

Hinh 6. Ban do phan vung nguy
co truot |6 phuwong phdp IOE

3.4. Danh gia phwong phap

Mot phuong phap sir dung phd bién hién nay 1a dwa vao cac duong cong
ty I€ thanh cbng (success rate) va duong cong ty 1€ du bao (prediction rate)
(Chung & Fabbri, 1999; Pradhan & Lee, 2010; Youssef et al., 2015). Buong
cong ty 1& thanh cong ding dé danh gia mirc d6 pht hop cua phuong phép
S0 vdi dir liéu quan sat, dudng cong ty 18 du bao dung dé danh gia mirc do
chinh xac du bao cua phuong phap (Hinh 7, 8). buong cong ty 1¢ thanh
cong duoc thanh 1ap tir ban do chi s nguy co truot 16 v6i cac diém truot
dung dé huan luyén (91 diém trugt). Puong cong ty 1¢ du bao dwoc thanh
lap tir ban d6 chi s6 nguy co trugt 16 V6i cac diém truot ding dé danh gia
(24 diém truot).

Gia tri cua phan dién tich bén dudi cac duong cong ty 1¢ (Areas Under
Curves — AUC) duoc sir dung nhu méot thong sé dinh lwong dé kiém ching
céc phuong phap. Gié tri AUC thay ddi tir 0,5~1, phwong phap tét nhit 1a
phwong phap ¢6 gia tri AUC gan bang 1. Quan hé giira AUC va chét luong
phuong phap c6 thé phan chia nhu sau (Pourghasemi, Pradhan, Gokceoglu,
Mohammadi, & Moradi, 2013): AUC = 0,5~0,6: kém; AUC = 0,6~0,7:
trung binh; AUC = 0,7~0,8: tét; AUC = 0,8~0,9: rat tét; AUC = 0,9~1,0:
XUét sac.

Céc phuong phap déu c6 gié tri AUC gan nhu nhau, gia tri AUC cua cac
duong cong ty 1€ thanh cong & muac trung binh (AUC = 0,6~0,7) nén co
mirc d6 pht hop & mic chap nhan duoc. Gié tri AUC caa cac duong cong
ty 1& du bdo & muc tét nén kha nang du bao khé tét. Tuy nhién, trong ba
phuong phép du béo, thi phuong phap I10E c6 do chinh xé&c du bao cao nhat
(AUC = 0,760), tiép theo 1a cac phuong phap FR va SI (AUC = 0,754 va
0,752).

4. Két luan
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Truot I& dét trén tuyén qudc 16 27C, doan qua déo Khanh Lé thudng xuyén xay ra vao mua mua. Truot

16 chii yéu xay ra ¢ cao d6 tir 1300~1500 m; gdc dbc tir I6n hon 45°; huéng dbe Tay; trong vo phong héa
day cua nhom d4 andesit, dacsit, granit; ving phan bd lwong mua 16n nhat nam tir 600~650 mm; trong
pham vi khoang cach duong giao théng tir 50~100 m va khoang cach dén dut gay tir 400~600 m.

Két qua du béo c6 mirc do phti hop chap nhan va d¢ chinh xéac kha t6t (AUC ctia dwong cong ty 1é thanh
cong lan luot 120,674; 0,681 va 0,667; AUC cua duong cong ty 1¢ du bao lan Iuot 12 0,754; 0,752 va 0,760).

Phuong phap FR va SI xem xét vai tro cac yeu t6 anh huorng 1a nhu nhau. Trong khi d6, phuong phap
IOE cho thay muc do anh huong khac nhau den truot 16 cia cac yeu t6 anh huong. C6 4 yeu t6 anh huong
quan trong ddi véi truot ¢ dat: thach hoc, d6 am u6t dia hinh, géc dbc va khoang cach dén duong giao
théng.

Nguyén nhan chinh cua hién twong truot 16 doc quéc 16 27C 1a do xay dung cac taluy dudng qua cao,
khong phu hop véi goc déc taluy; luong mua kha |6n va tap trung trong thoi gian ngén. Do d6, can &p dung
c4c giai phap 6n dinh truot 1o dat taluy gdom: cét xén phan cao va tao bac thang trén suon doc; 1am hé théng
thoat nudc va trong co Vetiver; khic phuc bao x6i chan déc gan dudng bo, gia ¢b co hoc. Ngoai ra, can xay
dung céc hé thong canh bao som truot I¢ dat da & nhirng noi c6 nguy co truot 1¢ cao va rt cao.
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ABSTRACT

Landslide susceptibility mapping on the national highway 27C using
frequency ratio, statistical index and index of entropy (Section
crossing Khanh Le pass, Khanh Vinh district, Khanh Hoa province)

Nguyen Thanh Danh,**
1 MienTrung University of Civil Engineering (MUCE), Ministry of Construction

The purpose of this study is to produce landslide susceptibility map on the national highway 27C, section
crossing Khanh Le pass, Khanh Vinh district, Khanh Hoa province using frequency ratio (FR), statistical
index (SI) and index of entropy (IOE) methods integrated with GIS analytical tools. The spatial relationship
between landslide-related factors such as topography, lithology, vegetation, maximum precipitation in year,
distance from roads, distance from drainages, distance from faults and the distribution of landslides were
used in the landslide susceptibility analyses. Landslide susceptibility maps are divided into five class: very
low, low, medium, high and very high. Using prediction rate curves assess the accuracy of FR, Sl and IOE
methods. The results show that these methods have a reasonably good predictive capability (AUC = 0.7 ~
0.8). From the IOE method, it is seen that the lithology, topographic wetness index, slope and distance from
road play a dominant role in the landslide susceptibility. Input process, calculations and output process are
very simple in the FR, SI and IOE methods. Therefore, the FR, SI and IOE methods can be used as simple
tools in assessment of lanslide susceptibility.

Keywords: Landslide; frequency ratio; statistical index; index of entropy.
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ERSE HOI NGHI TOAN QUOC KHOA HQOC TRAI BAT
S VA TAI NGUYEN VO'I PHAT TRIEN BEN VIPNG (ERSD 2020)

EARTH SCIENCES AND
NATURAL RESOURCES FOR

SUSTAINABLE DEVELOPMENT

Mot s6 két qua nghién ctru dia chat mai vé khu vuc Dong Van,
Ha Giang thudc déi cau trac S6ng Hién
Hoang Vin Diing'*, Hoang Thi Thoa?

! Lién doan Dia chat Xa - Hiém
2 Truong Dai hoc M6 - Dja chat

TOM TAT

Ving Bong Vin, Ha Giang véi vi tri kién tao dac biét da dugc nhidu nha dia chit trong va ngoai nuée
nghién ciru qua nhiéu giai doan khac nhau. Cac két qua nghién ctru trude day cho thdy hau nhu trong viing
vang mat hodc khong dé cap dén céc thanh tao magma xam nhap ciing nhu cac biéu hién quang hoa noi
sinh. Gan day cong tac lap ban dd dia chat va diéu tra khoang san ty 1é 1:50.000 nhém to Pong Vin budc
dau da phat hién mot s6 két qua maéi vé dia chat va khoang san cia ving Dong Van. Két qua nghién ciru
thuc dia, két hop véi cac phuong phéap phan tich thach hoc budce dau da phat hién dugc cac thé magma co
dién tich nho dén trung binh, c6 thanh phan tir mafic cho dén axit thuoc phiic hé Cao Bang va céc thé dai
mach granit chua 13 tudi (chu yéu 1a cac da gabrodiabas, diabas va granit granophyr). Ngoai ra, két qua
phan tich héa dd xac dinh duoc cac diém cé cac biéu hién khoang héa khac nhau trong viing nghién ctru,
trong dé c6 Sn, W. Céc két qua nghién ciru ban dau trén 1a nhitng théng tin hiru ich, gép phan mé ra nhiing
hudng tim kiém khoéng san noi sinh méi trong viing nghién ctu.

Tir khéa: Pong Vin; gabrodiabas - diabas; phic hé Cao Bang; thiéc - wolfram.

1. D3t van dé

Vung Pong Vin, Ha Giang 1a noi dia dau cua to quéc thudc viing ndi cao hiém tra, dia hinh bi phan cét
manh. Phan 16n dién tich cua ving nam trong dién tich cua Cong vién dia chat Cao nguyén d4 Dong Van.
Ving nay di dugc nhidu nha dia chat quan tdm nghién ciu. Vao nhimg nam dau Thé ky 20, viéc nghién
ctiu chi yéu do cac nha dia chat Phap tién hanh; trong d6 déang chd y 1a céc cong trinh cua Bourret R. va
Fromaget J., Bourret R. (1922). Vao dau nhitng nam 1960 téi nhimg nim 1970 ving da duoc nghién cau
mot céch ¢6 hé théng hon bai mot s cdng trinh nghién ctru khu vic va nhiéu cdng trinh nghién ciu chuyén
dé & cac mirc d6 khac nhau da xac dinh khu viec Pong Vin nam trong hai doi cau triic Séng Hién va Song
L8, thude hé chuan ubn nép dong Viét Nam (Dovjikov A.E., 1965). Nhitng dic diém dia chit cua khu vyuc
DPdng Vin mang nét dic trung cua cac déi cu trdc ndy. Cac thé dia chit trong viing bao gdbm chu yéu céc
thanh tao tram tich luc nguyén, luc nguyén - phun trao Mesozoi phii 1én c4c tram tich luc nguyén - hay tram
tich carbonat tudi Paleozoi giira - muon.

Trong nhimg nam 1976, Hoang Xuan Tinh va nnk d4 hoan thanh céng tac do vé& ban do dia chét to Bao
Lac ty I 1: 200.000 va dugc Phan Son, Vit Ngoc Hai hiéu dinh nam 2000. Tuy nhién, cac thanh tao magma
xam nhap ciing nhu cac biéu hién quang hda noi sinh chua tirng dwoc phét hién, dé cap dén trong khu vuc
Pdng Vin, tinh Ha Giang.

Céc két qua diéu tra co ban vé dia chét, khoang san mai day cho phép khang dinh sy ton tai cua cac
thanh tao magma mafic, siéu mafic (c6 thanh phan twong dong vai cac da thuc phirc hé Cao Bang), cac
dai mach & xdm nhap granitoid va céc biéu hién khoang san Sn, W trong khu vuc nghién ctu. So bo dic
diém phan b, dic diém thach hoc va dia hda céc thé dia cht dugc mo ta chi tiét dudi day.

2. Khai quét vé dic diém dia chat khu viee Pong Vin

Vi tri kién tao ciia khu viec Dong Vian nam trong "mién chuan udn nép Dong Viét Nam" (Dovjikov A.
E. va nnk, 1965; Tran Van Tri va nnk, 1977). K&t qua do v& 1: 200.000 nam 1976 va 2000 [2,3] da xéc lap
vé dia ting va ciu tric dia chat cho phép phan chia thanh ting c4u tric sau: 1.Tang cAu tric Cambri giira -
Ordovic sém chii yéu 13 céc thanh tao thanh tao carbonat va luc nguyén cua hé ting Chang Pung (escp), hé
tang Lutxia (O1lx); 2.Tang céu triic Devon duoc cAu thanh béi cac thanh tao luc nguyén, carbonat cua loat
Song Cau (Dssc), hé ting Mia Lé (Diml), Na Quan (D1.2nq), Tc Tat (Datt); 3.Tang cAu tric Carbon - Permi
(C - P): phan bd rong rii trong ving dic trung bai cac thanh tao carbonat cua hé ting Béc Son (C - Pbs);

*Tac gia lién h¢
Email: dunghv1980@gmail.com
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4.Tang cau trdc Permi mudn - Trias mudn géom Permi thuong -Trias ha (P2-T1): phat trién & trung tam va
phia Péng Nam cuia ving, gém cac hé ting Pong Dang (P.dd) va Hong Ngai (Tihn) va tang cau tric Trias
ha - trung (T1-T2): phat trién rong réi ¢ phia Nam, Pong Nam cua ving, duoc cdu thanh boi cac da tram
tich luc nguyén xen phun trao h¢ ting Séng Hién (T1.2sh).

3. Phuong phap nghién cau

Céc tuyén 16 trinh nghién ctru dia chat tw do doc cac dudng mon, dudng qudc 16, doc bd song sudi két
hop vsi céc 1 trinh duge dinh sin, ké thira cac két qua nghién ciu ciia giai doan truée dugc tién hanh bao
phu ving nghién cuu. Tai cac vét 16 da gdc, mau dugc quan sat nhan dinh ngay tai ngoai thuc dia, ddng
thoi mau duoc Iy theo tiéu chuan quy dinh va dugc dem vé gia cong dé phuc vu cong tac phan tich thach
hoc va cdc phén tich khac. Dé nghién ctru ddc diém thach hoc, khoang vat cac da, phuong phéap duoc sir
dung gom phan tich thach hoc lat mong dudi kinh hién vi phan cuc. Phuong phéap phén tich hoa két hop
phan tich SEM-EDS duoc sir dung dé xac dinh thanh phan hoa hoc cac nguyén td, ciing nhu hinh thai, kich
thudc khoang vat chira quéng. Ngoai ra cac phuong phép phan tich hoa nhu ICP-MS, XRF duoc sir dung
nham xac dinh thanh phan héa hoc cua cac da va cac mau dia hoa.

4. Két qua va thao luan
4.1. Vé magma

Céc két qua do v& ban d6 ty 1& 1: 200.000 (Hoang Xuén Tinh va nnk, 1976; Phan Son, Vii Ngoc Hai
2000) ving Pong Vin cho thiy sy ving mit hoan toan cac da magma. Tuy nhién, trong qua trinh tién hanh
cong tac do v& ban do dia chat va khoang san ty Ié 1:50.000, (Hoang Vin Diing va nnk, 2019) da phat hién
dién sy c6 mat cua cac thé magma mafic, siéu mafic twong tu nhu thanh phan cua phirc hé Cao Bang, ciing
nhu sw ¢6 mat cua cac thé granitoid & xam nhap ¢ dang cac dai mach trong ving nghién ciu (Hinh 1).

DIATANG
Hé dé ti khong phanchia: cusi, sea. s, cic. b, séc
fc bt granitoidc issreni porphyr

i phidn sé ved, box ke, phun o acid, cit ke voi
- Phiic bé Cao Bang
‘gabro diabas, disbas.

Hé tang Déng Dang: bauxit, sét than, s vai zét silic
Heé tang Bic Som:ds v61 khsi, & véi sée
(N He tang Toc Tit: i voi va

e ‘( He tang Na Qua
\_ He ting Mia Léboc ket sé: ek, dd phich séc voi
) Loat Song Causeusi ks, cée bat ket, 45 phishn 6t

hos, 85 phish silic, 85 vei silic

He ting Lutxiads phidn séc voi, di vai.

Hinh 1. So d6 dia chdt va khoang san ving Pong Van, Ha Giang (Hodng Vin Diing va nnk, 2019)
Phirc hé Cao Bing? (Gb, Db/T1 cb?)

Tai ving Dong Vin, két qua nghién ctu thuc dia voi phan tich thach hoc Iat mong da phat hién va
khoanh dinh diﬁ:n 16 cac d4 magma xam nhép 6 thanh phan tuong tu nhu cac da thudc pht’rc hé Cao Bang.
Ching phan bb réiir rac ¢ cac khu vuc Bong Van, Meo Vac va Bic Hanh. Tai khu vuc Pong Van, cac khf)i
magma 19 ra 4 khoi nho kéo dai theo phuong tay bac - dong nam doc theo dirt gy séng Nho Qué. Chiéu
dai dién tich 16 cac da nay trung binh khoang 1km va chiéu rong tir 100-200m. Cac khdi nam & khu vyc
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ban Sang Ma Sao, Quyét Tién, xém Méi va ban Ma Lii B. Thanh phan cac d4 chu yéu Ia gabrodiabas,
diabas. Ranh gii giita cac d4 gabrodiabas v&i da phién sét khong rd. Khu vuc Méo Vac phét hién dugc cac
da cua phiic hé 16 khong lién tuc theo phuong tiy béc - déng nam. Dién tich 16 cac da nay thay doi khdng
dong déu. Khéi da 1 T6 Puc c6 dién tich 16n nhat khoang 8km?2, mot s khdi nho c6 dién tich khoang
0,5km?2 phan b6 & Na Poong, Na Chao, Khudi Roai va Vi Pi. Ngoai ra, con lai phan 16n la cac khdi cé dién
tich rat nho nam rai rac khap trong khu vuc. Tai dién 16 cua cac khéi da chi yéu dwoc bao quanh bai céc
thanh tao d4 phién sét, bazan aphyr cua hé ting Séng Hién. Thanh phan chu yéu cia cac da 1a da
gabrodiabas, diabas (Anh 1, 2). Ranh giéi giita cac da gabrodiabas véi da phién sét, bazan aphyr khong ro
rang. Tai khu vuc Diic Hanh, cdc da cua phuc h¢ 16 ra thanh nhiéu khéi c6 dién tich khac nhau, trong d6
kh01 Duc Hanh c6 dién tich I6n nhat khoang 7km?. Cac d4 ciia khéi phan b theo phuong 4 kinh tuyén va
phan gdm dlabas gabrodiabas va granit ranop&r

Anh 2. Mdu DVL. 6023 Da Gabrodlabas
Kién trac: kham ophit, Cau tgo: Khi
Két qua nghién ctu thach hoc va khoang vat cac da cua phac hé Cao Bang tai ving nghién ciu dugc
xac dinh chi yéu nhu sau: Gabrodiabas c6 kién trac hat vira, ophit, kham ophit, cdu tao khéi. Thanh phan
khoéng vat bao gém pyroxen xién (43%), hornblend (3%), plagioclas (50%). Trong da chura khoang vat
quéang khoang 4% (4nh 4). Da diabas c6 kién tric Ophit (diabas) va cu tao khdi, Thanh phan khoang vat
trong da gdbm pyroxen xién 45%, plagioclas 51% va khoang vat quang 4% (4nh 3). Congadiabas c6 kién
tric Ophit (diabas), cAu tao khdi, vai thanh phan khoang vat pyroxen xién 40%, plagioclas 48%, thach anh
7%, khoang vat quang 5%.

Anh 3. Méu DVL.6114: Pd Diabas. Jnh 4, Mau DVL. 2088 Pa Gabrodlabas

Kién trdc Ophit (diabas), cdu tao khoi. Kién trac: Ophit (diabas), cdu tao khoi
Dic diém khoang vat cac da chu yéu Ia gabrodiabas, pyroxen, hornblend, plasgioclas va thach anh.
Gabrodiabas c6 thanh phan chi yéu 1a plagioclas va pyroxen xién, do hat vira. Cac khoéng vat sip xép
khong dinh hudéng. Pa bi bién doi thur sinh nhe. Pyroxen xién dang lang tru tha hinh c6 kich thudgc 0,5-
2,3mm. D4 bi actinolit hda, chlorit héa nhe cuc b. Dudi 1 nicol da c6 mau phét luc, cit khai hoan toan;
duéi 2 nicol tit xién CANg = 40-430, giao thoa xanh bac 2, bi chlorit héa nhe, cuc bs. Hornblend c6 dang
lang try tha hinh, kich thudc 0,1-0,5mm, dudi 1 nicol mau luc, da sic rd, cit khai hoan toan, dudi 2 nicol
tat xién CANg = 20-300, giao thoa xanh bac 2, thay thé cuc bo cho pyroxen. Plasgioclas dang tim day tu
hinh, kich thuéc 0,5-2mm, dudi 1 nicol khéng mau, cét khai hoan toan, dudi 2 nicol giao thoa sang bac 1,
bi sausurit hod nhe, trung binh dén hoan toan. Thach anh dang hat tha hinh, kich thudc 0,05 - 0,5 mm.
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Khoéng vat quang dang hat ty hinh, gam mon, kich thudc 0,1-0,5mm, khong thdu quang, mét sé bi leucoxen
héa nhe dén trung binh (Anh 3, 4).

Thanh phan héa hoc cia cac nhém mafic va axit thay d6i khac nhau. Cac da mafic (%): SiO2: 46,66-
50,38; FeO: 2,97-7,47; Fe,0s: 5,62- 9,96; Al.Os: 9,40- 16,99; CaO: 5,43-10,25; MgO: 5,71-6,83; TiOy:
0,58-5,70; Na,0+K>0 = 2,79-5,56. Cac d4 axit (%): SiO»: 60,24- 67,90; FeO: 1,46-2,83; Fe,0s: 5,57- 7,55;
Al>O3: 12,36- 13,90; Ca0: 1,14-1,99; MgO: 0,60-1,6; TiO,: 0,47-1,18; Na,0O+K,0 =2,05-5,11. Ham luong
Si0,, Al,Oz va téng kiém ting tir nhom da mafic dén nhom d4 axit, con MgO va FeO thay d6i theo chiéu
nguoc lai (SiOz: 46,66-67,90 %; Al,Os: 9,40-16,99 %; Na,0+K,0: 2,05-5,57 %; MgO: 0,60-6,83%; FeO:
1,46-7,47 %). Nhin chung cac da ctia phirc hé thudc loai thap titan (TiO,: 0,47-1,18 %), dot bién & khéi nho
trén Pong Vian c6 TiOy: 5,70%.

Khoang san lién quan da phat hién diém quing sat magnetit nam & ranh giéi tiép xGc giita cac da xam
nhap mafic phtc hé Cao Bang véi cac da tap 1 hé tang Séng Hién, thudc dia danh Phd My, x& Tat Nga,
huyén Méo Vac. Budc dau c6 thé cho thiy diém quang sat Phd My c6 lién quan vé mat khong gian véi cac
thanh tao magma xam nhap phtic hé Cao Bang.

Granitoid & x&m nhdp (G/?)

C4c da granitoid 4 xdm nhap trong vung nghién cau 16 khdng lién tuc dang dai mach kéo dai theo phuong
4 vi tuyén bit dau tir mé Giang Son (H6 Quéng Phin) (Anh 5, 6) dén Quan Thé Lung véi chiéu dai khoang
7- 8km va rong 10-30m. Vay quanh cac d4 1a d4 voi cua hé ting Bic Son (C-Pbs) (Anh 5). Tai ria tiép xdc
Vi cac da granit, da voi thuong bi hoa héa.

«—

b4 granit

Anh 5: Dai mach granit kéo dai theo phuwong d Anh 6: Phan 16 nho cao cua khoi granit
vi'tuyén. Vay quanh la da véi hé tang Bac Son tai mé Giang Son (Ho Quang Phin)

Céc da duoc xac dinh cha yéu 1a granit porphyr, ryolit porphyr. Thanh phan thach hoc gém hai phan 1a
ban tinh va nén hat min. Ban tinh gom thach anh (13-20%), felspat kali (11-17%), biotit (3-4%), va it
khoang vat phu (zircon, quing). Phan nén bao gom biotit (5-7%), plagioclas (20%), felspat kali (22-25%),
va thach anh (15-18%).

Khoang vat bao gom chua yéu thach anh, felspat kali, biotit, muscovit, zircon. Thach anh c6 dang ling
tru tu hinh, gam mon nhe, déi chd tron canh, 16i 16m, kich thuéc 0,5 - 3,5 mm, duéi 1 nicol khdng mau,
khong cit khai, duéi 2 nicol giao thoa sang tréing bac 1, tit déu dén lan song rit nhe. Felspat kali (orthoclas)
c6 dang tim day ty hinh, doi chd gam mon nhe, kich thuéc 1 - 4 mm, dudi 1 nicol khéng mau, cit khai
hoan toan, duéi 2 nicol giao thoa sang bac 1, mot s6 ¢6 ciu tao song tinh don gian luét carbad, bi sét héa
nhe dang dién, hoi nham ban. Biotit dang tim tu hinh, gdam mon, kich thudc 0,3 - 2 mm, duéi 1 nicol mau
néu, da sic rd, cat khai rat hoan toan, dudi 2 nicol giao thoa xanh bac 3, bi muscovit héa rit nhe. Muscovit
va sericit dang tdm nho, véy tha hinh, kich thuéc 0,05 - 0,25 mm, thay thé chong kha déu. Zircon dang vi
lang tru tu hinh, gdm mon, kich thudce 0,03 - 0,05 mm, dudi 1 nicol khong mau, duéi 2 nicol giao thoa do
bac 3, la khoang vat phy, thanh tao truge va kham trong biotit. Khodng vét quang dang hat tu hinh, gam
mon, kich thudc 0,05 - 0,1 mm, khong thau quang, cé thé 1a magnetit, 1a khoang vat phy, thanh tao trudc
va thuong kham trong biotit.

Thanh phan héa hoc cua da bao gom (%) Si0,:69,56-76,12; Ti02:1,17-1,32; Al,O3: 12,35-13,94; Fe,Os:
0,12-0,81; FeO: 0,04-0,79; Mn0:0,01-0,02; MgO: 0,40-0,48; CaO: 1,34 - 2,86; Na.0O; 0,11-0,36; KO:
0.53-2,88; P,0s: 0,25-0,77; SO3: 0,09-0,10; MKN: 3,41-5,83.

4.2. Vé khoéng sdn

Khoang san kim loai lién quan dén cac thé magma xam nhap trong viing nghién ctru kha phong phu va
dang. Céc két qua nghién ctru mau trong sa, dia hda cho thay khu vuc ndy tap trung céc vanh phan tan
khoéng vat va nguyén té cua céc loai khong san nhu thiéc, wolfram, ddng, molipden, chi, kém. Dic biét
1a cac vanh phan tan sa khoang cassiterit, wolframit, sheelit va cac vanh dia hda nguyén t6 Sn, W bac cao
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trong khu vuc H6 Quang Phin, ¢6 kha ning lién quan vé& ngudn gdc téi cac thé granitoid trong vung. Hién
nay, sa khoang thiéc - wolfram tai khu vic H6 Quang Phin dang duoc khai thac voi ham luong tir 478,3
dén 12.063,4g/m3. Day la tién d& quan trong dé nghién ciru, danh gié trién vong quang hoa cac kim loai noi
sinh trong khu vuc Pong Vian, Ha Giang.

Két qua phan tich mau khoang tuéng cho thay céc khoang vat quang gom: wolframit, sphalerit, hematit,
sheelit, chalcopyrit, pyrit, tetraedrit, galena, bornit, fluorit va céc khoang vat covelin, goethit (Anh 7-10).
Thanh phan héa hoc cac nguyén té tao quang kim loai (Cu, Pb, Zn, Sn, W, Ag, Au, Cd, ...) dugc thé hién
trong Bang 1.

200ym. s o8 - A Buav) ; 200 pin ,:" : &Y E:GAM
Anh 7: Chalcopyit (chp), prit (py), tetraedrit Anh 8: Chalcopyrit (chp), tetraedrit (tetr),
(tetr), sphalerit (sph). Cau tgo xam tan. sphalerit (sph). Cau tao xam tan.
Kieén trac hat tha hinh, hat niza ty hinh Kién trac hat tha hinh

50 pm DvA 01

Anh 9: Wolframit (wf), hematit (hmt). Anh 10: Chalcopyrit (chp), galena (gal),
Kien trac tam, dgng tha hinh sphalerit (sph). Cau tgo 4, xam tan.

Kién trac hgt tha hinh
Bdng 1. Ham heong cic nguyén té tao quang

sé higu Ham lwgng (%) Ham lugng (ppm)

méu As | cu Pb | Sn | zn W Au | Ag | cd | In Mo
DVAO1 | 435 | 10,89 | 0,115 | 1,81 | 1517 | 912 | <01 | 2550 | 201 | 11 60
DVA-02 | 1,18 | 105 | 0010 | 1,22 | 2,21 | 024 | 08 4 16 | <10| 15

Céc nghién ctru truée day ¢ khu vuc nay chi dé cap dén sa khoang thiéc (cassiterit) va wolfram
(wolframit). Tuy nhién, cac nghién cttu cia nhom tac gia da khang dinh ngoai wolframit con ton tai sheelit.

5. Két lugn va kién nghi
5.1. Két lugn

Céc két qua nghién ciru cho phép tac gia rat ra mot s6 nhan dinh sau:

- Céc thanh tao magma xam nhap c6 thanh phan tir mafic cho dén axit chua 16 tudi xuat hién trong viing
Dong Vian, Ha Giang thude déi cau tric Séng Hién c6 nhiéu dic diém tuong dong voi cac da thudc phic
hé Cao Bang va do d6 c6 kha nang dugc xép vao phirc hé xam nhap nay.

- Céc khoang san kim loai noi sinh trong vaing (ndi bat gom thiéc, wolfram) c6 kha ning dugc bit nguon
tir/ c6 lién quan dén cac dai mach granitoid duoc khoanh dinh trong khu vuc.

5.2. Kién nghj

Céc thanh tao dia‘chét co t\hémh phan mafic va cac dai mach, granqitoid méi duoc p‘hét hién nén chua c6
nhirng nghién ctru dong bo vé cac dac diém thanh phan vat chat, tu6i thanh tao va tiém ning sinh khoang
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ctia chang. Vi vay, cac nghién ctru chuyén dé chuyén sau hon can dugc thyuc hién trong tuong lai nham lam
sang té cac van dé con ton tai néu trén.

Tai ligu tham khao

Hoang Vin Diing, 2019. Pé an Ldp ban do dia chdt va diéu tra khodng san ty Ié 1:50,000 nhém to Pong
Van.

Phan Son, Vii Ngoc Hai, 2000. Ban do Pia chdt va khoang san ty 1¢ 1:200,000 to Bao Lac (Hiéu dinh).
Cuc dia chit va khoang san Viét Nam.

Pao Pinh Thuyc, 1995. Pja chat Viét Nam, Tdp I1: Cac thanh tzo magma. Nha xuit ban Khoa hoc Ki
thuat, Ha Noi.

Hoang Xuan Tinh va nnk, 1976. Bdo cdo Dja chat va khoang sdn to Bao Lac ty I¢é 1:200,000. Luu trir
Cuc Dia chit va Khoang san Viét Nam.

Nguyén Vin Tudng, 2008 va 2012. Bdo cdo thim do sa khodng thiéc - wolfram tai khu viec Ta Phin va
Ta C6 Van, xd Ho Quang Phin, huyén Pong Van, tinh Ha Giang.

Tran Van Tri va nnk, 1977. Pia chat Viét Nam (Phan mién Bdc) t7 1¢ 1:1.000.000. Nha xuit ban Khoa
hoc K1 thuat, Ha Noi.

Jingwen Mao, 2014. A Late Cretaceous tin metallogenic event in Nanling W—Sn metallogenic province:
Constraints from U—Ph, Ar—Ar geochronology at the Jiepailing Sn—Be—F deposit, Hunan, China.

ABSTRACT

Some new geological results from Dong Van area, Ha Giang,
belonging to the Song Hien structural zone

Hoang Van Dung**, Hoang Thi Thoa?
! Geological Division for Radioactive and Rare Elements
2 Hanoi University of Mining and Geology, Vietnam

Dong Van region, Ha Giang province with special tectonic characteristics has been studied by many
domestic and oversea geologists through many different periods. The previous studies indicated that the
region did not show the presence of intrusive magma formations as well as endogenous minerals. Recently,
results of geological mapping and mineral survey at scale 1: 50,000 in Dong Van region initially discovered
some new evidences on geology and minerals in this area. Field survey, combined with petrographic
analysis methods, have found magma blocks with different size from small to medium. Their compositions
are from mafic to acid, similar to Cao Bang complex as well as unknown age granite dykes (mainly
gabrodiabas, diabas and granophyr granite). In addition, the results of chemical analysis have identified
outcrops with the mineralization of Sn, W in the study area. This is useful information, can help to open
new directions for finding new endogenous minerals in the study area.

Keywords: Dong Van; gabrodiabas - diabas; Cao Bang complex; Sn - W.
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ERSS HOI NGHI TOAN QUOC KHOA HQOC TRAI BAT
S VA TAI NGUYEN VO'I PHAT TRIEN BEN VIPNG (ERSD 2020)
EARTH SCIENCES AND
NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Vai nét vé dic diém chat luong ngoc hoc khoéang vat Spinel
trong da goc va sa khoang khu vuc Luc Yén, Yén Bai
Nguyén Quang Duy"?, Nguyén Khic Du**, Bui Hoang Bic!

1 B¢ mon Tim kiém - Tham do, Trwong Pai hoc M6 - Pja chadt
2 Vien Nghién Citu Dd Quy va Vang VINAGEMS

TOM TAT

Spinel la khoang vat thuc nhom d4 ban quy dung lam d6 trang strc dugc nhiéu nguoi yéu thich va mang
lai gia tri kinh té twong d6i cao. Trén thé gidi, spinel co chat Iugng ngoc dugc tim thay trong cac thé dia
Chat khac nhau nhu cudi két, da voi, da hoa, sa khoang tai nhidu qudc gia va vang lanh thé. Tir nhitng nim
cudi & thé ky 20, cac mé ngoc spinel da dugc ghi nhan trén dia ban tinh Yén Bai. Chiang ton tai, phan b
cha yéu duéi 2 dang chinh nhu sau: (1) nguyén sinh gom spinel-calcit cong sinh trong hé tang Théac Ba va
(2) thir sinh tao thanh cac mo sa khoang. Trong bai béo, hé thong céc phwong phap phan tich dudi kinh hién
Vi ngoc hoc, SEM-EDX dugc st dung, két hop véi cc so lieu EPMA da cong bo dé trinh bay rd hon vé
chat lugng ngoc hoc cua spinel theo cac dang ngudn gdc nay. Nghién ciru cho thdy ngoc spinel khu vuc
huyén Luc yén c6 nhimg dic trung riéng so véi ngoc spinel trén thé gidi, tiéu biéu la sy xuat hién cua cac
khoang vat spinel mau xanh cobalt - loai ngoc hiém co it xuét hién trén thé gici. Két qua nghién ctu chi ra
rang chat luong ngoc hoc cua khoang vat spinel trong da gbc va sa khoang khu vuc Luc Yén - Yén Bai c6
su khéc nhau nhét dinh. Céc khoang vat spinel dap (g dugc yéu cau chét luong ngoc tét cha yéu bit ngudn
tir sa khoang.

Twr khéa: Spinel; Luc Yén - Yén Bai; ngoc hoc; nguyén sinh - sa khoang.

1. D3t vin dé

Ngoc spinel la khoadng vat thudc phu nhdm nhom spinel véi cong thirc hda hoc 1a AZ*B3*,04, trong d6 A
bao gom cac nguyén té héa tri 2 nhu Mg, Fe?*, Zn, Mn, Ni, Co, Cu; va B chu yéu gdom cac nguyén té nhu
Al, Fe¥*, Cr, V, Ti (Bowles va nnk, 2011). Khoang vat dugc dit tén vao nim 1546 theo tiéng la tinh
“spinella” c6 nghia la cai gai nho, & minh hoa cho hinh dang tinh thé tam mit c6 dinh nhon dic trung cua
khoéng vat nay. Tuy thugc vao ty I¢ céc ion nguyén t6 hoa tri 2 (chu yéu Fe?*, C Co?*) va hoa trj 3 (Fe** Cr3*
va V3*) trong cau tric mang tinh thé, mau sic cua nhom khoéng vt spinel thay doi rat phong phd. Trong
khu vuc Luc Yén, tinh Yén Bai cac khoang vat spinel c6 mau sic da dang tir khong mau téi den, tir sac
hong ti do, nu cam t6i vang, tim nhat ti xanh, tim dam, hoac xanh lam, con cé thé 1a xanh cobalt. O Viét
Nam, spinel di duoc tim thiy trén dia ban huyén Luc Yeén, tinh Yén Bai. Cac khoang vat dugc tim thiy &
2 dang chinh sau: (1) nguyén sinh (trong d4 hoa); va (2) tht sinh (dang sa khoang). Theo céc két qua nghién
ctru trude day (Garnier va nnk, 2008; Hauzenberger va nnk, 2001; Pham Van Long va nnk, 2018), cac
khoéng vat nay dugc hinh thanh trong qué trinh bién chat, thé hién qua phan ng can bang hai chiéu giira
coridon va spinel nhu sau:

Corindon + Dolomit & Spinel + Canxit + Khi cacbonic 1 1)

V6i do cang cao 7.5 + 8 va d bén co hoc cao nén cac khoang vat spinel thuong dwoc dé dang tim thay
trong cac mo sa khoadng ciing vai ruby va saphir, tuy vay, hiém khi quan sét thay spinel va corindon cong
sinh trong quy mé mot mau quan sat. Hién nay tai Luc Yén, spinel dang duoc khai thac boi nguoi dan dia
phuong véi quy md nho 1é, don gian va thiéu quy hoach. Mic du spinel duoc khai théc ¢ nhiéu noi trén thé
gidi nhu Srilanka, Myanmar, Thailand, Afghanistan nhung spinel khu vuc huyén Luc Yén, tinh Yén BAi,
Viét Nam van c6 nhimg nét dic trung riéng vé ddc diém ngoc hoc lién quan toi cac trang thai biéu hién va
ngudn gdc thanh tao. Trong cong trinh nay, dua vao cac két qua phan tich, c4c tac gia s& nghién ciu 1am
sang to dac diém ngoc hoc spinel trong d4 hoa va trong sa khoang, gop phan dinh huéng cong tac tim kiém,
tham do va khai thac trong khu vuc huyén Luc Yén, tinh Yén Bai.

2. Pic diém dia chit cac mé ngoc spinel trén thé giéi va Vigt Nam

Trén thé gisi, cac mo Spinel c6 gié tri kinh té chu yéu phan b doc theo vanh dai tao ntii Himalaya tir Dong
Nam A t&i khu vyc phia dong Chau Phi trong diéu kién bién chat ¢ nhiét d6 va ap suat cao (twéng amphibolit)

*Tac gia lién h¢
Email: nguyenkhacdu@humg.edu.vn
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¢6 lién quan dén cac da carbonat (Garnier va nnk, 2008; Giuliani va nnk, 2017) (Hinh 1.a). O khu vuc Chau
A, cac mo spinel ngudn gdc nguyén sinh thuong phan b trong d4 hoa xen cac da bién chat cao dang gneiss
thudce déi cau tric Lo Gam; dai bién chat cao Mogok (Myranma); dai bién chat thy nam Pamirs (Tajikistan);
thung liing Hunza (Pakistan); va Navakot ¢ Nepal (Giuliani va nnk, 2017; Garnier va nnk, 2006; Searle va
nnk, 2007). G Dong Phi, cac mo spinel nam ¢ dai bién chit c6 Mozambique va duoc hinh thanh trong thoi ky
tao nli & Bong Phi, Kenya, Tanzania (Giuliani va nnk, 2017; Balmer va nnk, 2017).
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Hinh 1. (a). So do phan bé cac mo Spinel chinh ¢ khu vuc chau A (theo Mattauer va nnk, 1999).
(b). So do dia chat mé Spinel khu vuc Luc Yén, Yén Béi (theo Pham Vin Long va nnk, 2018)

Khu vyc huyén Luc Yén thudc d6i cdu triic Lo Gam, ndm vé phia dong cta dit giy Séng Chay. Cac
thanh tao dia chat trong khu vuc bao gém hai phan vi dia tﬁng la hé tﬁng Thac Ba va hé tﬁng An Phu. Hé
tang Thac Ba bao gdm chi yéu la cac da phién thach anh hai mica xen kep cic da phién thach anh biotit bi
migmatit hoa va gneis hoa ¢ cac mirc do khac nhau, doi chd xen kep céc thau kinh voi hodc cat két dang
quartzit. Hé ting An Pht chu yéu 1a da hoa calcit c6 xen da hoa dolomit, cac khoang vat phy gdm phlogopit,
fuchsit, graphit.

Trén dia ban huyén Luc Yén, spinel c6 nhiéu mau khac nhau. Trong do, spinel mau xanh lam gip nhiéu
& Khau Ca, C6 Ngan. Spinel mau d6, hdng va mau tim duoc khai thac nhiéu trong sa khoang cac khu vuc
May Thuong, Cng Trdi va Minh Tién. Spinel mau xanh da troi duoc khai thac nhiéu ¢ khu vue Liing Thin
va Bai Son (Hinh 1.b). Spinel ving Luc Yén duoc khai thac trong cé hai kiéu ngudn gdc 1a trong da gbe va
trong sa khoang (doc theo hé thong song, sudi va cac bai bdi) (Pham Vin Long va nnk, 2014). Spinel trong
d4 hoa dugc khai thac ¢ nhiéu noi trong khu vyre nhu Cong Troi, May Ha va May Thuong.

3. Phwong phap nghién ciu

Pé cho lam sang to dac diém ngoc hoc cac nhém khoang vt spinel, cac mau vat thu thap dwoc tir thyuc
dia sé& chia thanh 2 nhém co ban sau: (1) Nhém 1: mau dugc thu thap trong d4 hoa hoac trong pham vi mo
dang khai thac, (2) Nhom 2: miu duoc thu thap tai cac 1ong sdng, sudi dudi dang sa khoang. Hai nhém nay
dugc phan tich, so sanh dic diém ngoc hoc tai Vién Nghién ctru Da quy va Vang (VINAGEMS). Céc thiét
bi dugc sir dung bao gdbm kinh ngoc hoc (Hang Amscope); cic may do chiét suat, ty trong va may xéc dinh
tinh chit quang hoc dung riéng trong ngoc hoc. Thanh phan dinh tinh cac nguyén t va cau tric bé mit cia
ngoc spinel dwoc xac dinh bang thiét bi hién vi dién tir quét két hop quang phd tan xa ning luong tia X
(SEM-EDX, Quanta 450, Céng ty FEI, Hillsboro, OR, Hoa Ky) tai Trung tdm Phén tich Thi nghiém Céng
nghé cao, trudng Pai hoc Mo - Dia chét. Cac s lidu nghién ctru duoc két hop véi két qua dinh lugng cac
nguyén té chinh, phu bang thiét bi vi phan tich hién vi dau do (EPMA- CAMECA SX100) cia Pham Vin
Long va nnk, 2018 nham dua ra nhiing luan giai vé dac diém ngoc hoc lién quan dén céc trang thai biéu
hién cac nhom khoang spinel khu viec mé An Pha va Cong Troi, huyén Luc Yén, tinh Yén Bai.

4. Két qua va thao luan
4.1. Pdc diem ngoc hgc

Dé nghién ctru dic diém ngoc hoc spinel, tap mau duoc phan loai theo trang thai biéu hién, sau d6 dugc
gia cong, ché tac dé so sanh, danh gi4 theo cac tiéu chuin ngoc hoc nhu mau sic, do tinh khiét, chiét suét,
do cung, ty trong, tinh da séc, phd héap thu quang hoc.

*Mau sdc va kich thwéc: Trong tap mau thu thap dugc, kich thudc céc tinh thé spinel dao dong manh,
thay d6i tir 2 mm cho dén 7 cm. Mau sac cha yéu cua tap mau 1a cac mau hong téi do, nau do, mot s6 mau
violet, tim dam it, va den, véi tong mau tir sang t6i téi, sé it c6 mau xanh cobalt (mau hiém, chi c6 ¢ spinel
Luc Yén, trén thé giai it khi tim dugc). Trong d6, cac hat spinel sa khoang chu yéu c6 mau nau do, tim dam
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t6i den; spinel trong da hoa chii yéu c6 mau hong toi do dam (Hinh 2.a, b, ¢). Trén thyc té, cac tinh thé
spinel trong da hoa thu’ong duc hon so v6i spinel dang sa khoang va chi thich hop cho vi¢c lam mﬁu suu
tap, hodc lam tranh da quy. Trong khi do, spinel trong sa khoang thuong bi mai tron, manh v sic canh,
gom cac mau khac nhau nhu do, hong, néu do, tim, xanh lam va xanh da troi,... Céc san pham ngoc khai
thac tir sa khoang thuong 6 do trong sudt cao va co gia tri kinh té cao hon (Pham Van Long va nnk, 2014).

* D¢ tinh khiét: Spinel thuong rat trong do it bao thé, chat lugng dam bao lam d6 trang stc, tuy nhién
d6 trong thuong t6t nhat & nhiing tinh thé c¢6 kich thudc nho, tu hinh. Nhiing tinh thé c6 kich thuéc Ion thi
16p bén ngoal c6 thé c6 do tinh khiét cao, nhung tam hach tinh thé thuong kha duc. Bén canh do, tinh thé
I6n thuong ¢6 nhiéu vét nit, v anh huong truc tlep dén @6 tinh khiét. Nhing tinh thé toi mau hoic mau
violet thudng nit ne nhiéu va c6 d6 tinh khiét thap. CAc tinh thé spinel trong d4 goc thuong ran nit nén do
tinh khiét thap hon, nguoc lai nhiéu vién spinel trong sa khoang ¢ do tinh khiét cao, thoa méan tiéu chuan
lam trang strc (Hinh 2. d).

* Ty trong: Két qua nghién cau cho thy ty trong cua spinel Luc Yén dao dong tir 3.51 + 3.55, gia tri
nay phu thudc nhiéu vao do nat né caa mau va chiang loai bao thé bén trong cac khoang vat. Nhﬁng vién
¢6 do tinh khiét cao thuong co ty trong thap, ngugc lai nhitng mau duc va nhiéu bao thé lai ¢6 gi tri ty
trong cao hon. Trong sa khoang gié tri ty trong trung binh cta tap mau 14 3.54. Gia tri ty trong trung binh
cla spinel trong d4 goc 1a 3.53 do d¢ nut né tinh thé spinel trong d4 goc cao hon so véi cAc mau sa khoang

* Chlet sudt va tinh ding huwdng: Spinel c6 tinh dang huéng do két tinh ¢ tinh hé lap phuong, va gia tri
chiét suat cua spinel trong da goc va trong sa khoang ¢ khu vuc Luc Yén dao dong trong khOang 1.716 +
1.720 (duogc do boi chiét suat ké FABLE model FRG - 002). Két qua nghlen ctru cho thay gié tri chiét suat
cua spinel co méi quan hé véi mau sic cua chung, trong d6 nhitng vién tdi mau va mau tim thudng cé gia
tri chiét suat cao hon. o

* Phé hdp thu quang hoc: Spinel Luc Yén co gia tri vach phé hap thu ¢ 400 - 500, 700 hogc 450 - 500,
700 cho cac mau tir hong deén do, hodc tim. Cac hat spinel khong c6 tinh da sac, phat quang yeu dudi tia
UV 6 mot so vién c¢6 mau do.

Cobalt Spinel (D

I mm

!

Hinh 2. Spinel khu virc Cong Troi va An phu. (a, b) spinel trong da hoa; (c, d) spmel tho va thwdngpham
tir sa khoang; (e) spinel mau xanh cobalt hiém trén thé gidi; () bao thé khi va bao thé rdn trong
cac khoang vat spinel; (g, h) Anh SEM spinel c6 thanh phan héa hoc dong nhdt va dang phdn déi.
Spinel (Sp), edenit (Ed), calcit (Cal), pargasit (Prg)

* Bao thé: Cac bao thé trong spinel co kich thudc tir 50 - 150 pum, thanh phén kha da dang: (1) bao thé
ran gom nhiéu loai  khoang vat khac nhau tir khong mau dén c6 mau; (2) bao thé khi (Hinh 2. e, f), va (3)
hiém hon 1a bao thé long. Trong do, bao thé dang chum phéo hoa dic trung cho spinel Viét Nam |a c4c bao
thé thuoc nhom pyroxen va mot s6 khoang vat silicat khac. ) )

*Nhan xét chung: Keg qua nghién ctru dac diém ngoc hoc spinel Luc Yén cho thay chat lugng ngoc cua
Spinel trong sa khoang tot hon nhiéu so véi spinel trong d4 goc. Tong hop cac ket qua so sanh dac diem
cac nhém ngoc spinel dugc tong hgp trong Bang 1.

Bang 1. Tong hep dac diém chdt lirong ngoc hoc cia spinel trong sa khoang
va trong da goc khu virc Luc Yén, Yén Bai

TT Théng s6 Spinel trong da goc Spinel trong sa khoang
1 | Kich thuéc 5mm-5cm 2mm —7cm
. £ C6 nhiéu khe nit, it khe nut hon spinel trong d4 goc, c6 bao
2 | Do tinh khict ds tinh khiét thip thé, o tinh khit trung binh téi cao
Mau sic Thugng mau sic Mau sic sim va ddm hon
tuoi sang hon
4 | Ty trong trung binh 3,54 3,53
5 | Chidt suit 1,716 = 1,720, ding huéng
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4.2. Pic diém dia hoa cac nguyén té chinh, phu va méi lién quan dén mau sdc cia spinel

Két qua phan tich dinh tinh (SEM-EDX — Hinh 2. g, h) va két qua dinh lugng (EPMA) thanh phan héa
hoc (Pham van Long va nnk, 2018) cho thay thanh phan chinh caa spinel khu vuc Luc Yén, Yén Bai gom
chii yéu Al205 (70.25 — 72.62%) va MgO (25.97 — 28.97%) (Bing 2).

Thanh phan cac nguyén t6 vi luong quyet dinh mau sic cua spinel Luc Yén gom chi yéu Fe, Zn, Cr, V;
cac nguyeén té vét khac co ham lugng rat thap (dudi gisi han phén tich cuaa thiét b vi do). Thanh phan V,
Zn ¢6 ham luong dang ké trong céc khoéang vat spinel khu vuc Luc Yén nhung lai khdng c6 vai trd tao mau
cho spinel. Spinel mau hong va do 1a do sy c6 mat caa Fe3* va Cr®*; mau xanh cobalt chu yéu duoc tao ra
do Co?* thay thé cho Mg?* trong cau tr(ic mang tinh thé. Trong truong hop ham lugng Co khong déng ké,
cac sac thai mau xanh nhat hon duoc tao ra do su chuyén déi dién tir Fe?* - Fe3* trong mang tinh thé spinel
(D'ippolito va nnk, 2015). Dya vao hé Zn-Cr-V cho phép phan biét spinel c6 mau do va hong ¢ khu vyc
Cong Troi va An Phli (Pham vin Long va nnk, 2018).

Bang 2. Két qua phan tich dinh leong thanh phan hoa hoc cac khoang vt spinel mau hong, do
tai cAc mo An Phd, Cong Troi (Theo Pham Van Long va nnk, 2018)

Mé| Ngudn | Miu '\:":‘c“ MgO | ALO; | FeO |TiO;| V20; |Cr0; [MnO| ZnO [CoO |NiO | Téng
(Ham luong %)
Pi gbe AP4 | Do | 2764 | 708 | 057 | 0 | 0o | 018 | 0 | 04 | 0 | 0 | 9929

Sa khodng| VIET1 bo 2755 | 70,25 | 055 | 0,2 | 0,37 1,15 0 0,80 0 0 100,69

Sakhodng| VIET2 | Bonhat | 2756 | 71,10 | 041 | 0,2 | 052 0,12 0 0,48 0 0 100,21

Sa khoang| VIET3 bo 27,92 | 70,64 | 0,92 0 010 | 0,23 | 01 | 1,27 0 0 101,08

An

PO\ 54 khoang| VIETS |Héng nhat| 2834 | 70,91 | 048 | 01 | 016 | 017 | 0 | 066 | 0 | 0 | 10073
sakhoang| ANPs | 1™ | 2777 | 7161 | 06 | 01| 05 | 05 |01 | 012 | 0 | 0 | 10028
sakhoang| VIET23 Ti;glj"’i 2739 | 7160 | 079 | 0 | 0 o |o01] 03 | 0| o | 10020
sakhoang| VIET24 | "% | 2507 | 7189 | 341 | 0 | 01 |00 |02 | 05 | 0 | 0 | 1015
Sakhoang| VIET27 lﬁi;’t“;;‘l 2774 | 7146 | 057 |01 | 01 | 057 | 09| 028 | 0 | o | 1007

P gbc IVIET32 Nautéi | 28,10 | 70,88 | 1,45 | 0,2 | 0,41 0,9 0,1 0 0 0 101,0

P4 gbc CT1 Hong 2854 | 70,75 | 0,50 | 0,1 | 0,20 06 |01 0 0 0 100,13

Pagbe [CT4 Héng | 2812 | 70,34 | 141 [ 02| 052 | 0,40 [ 01 | 05 0 0 | 100,71

Pagbe  MIET31 Héng | 27,70 | 71,83 | 041 [ 02| 025 | 018 | © 0,1 0 0 | 10041

Pagdec  IET33 Hong | 27,43 | 71,32 | 058 | 0 04 | 1,13 [ 02| 06 0 0 | 100,58

Céng| Da gbe VIET1 Timnhat| 28,97 | 71,27 0,48 0 0,9 0,1 0,1 0 0 0 100,9
Troi

Sa khoang |VIET9 Hong 27,36 | 72,62 | 0,97 0 0 0,1 0 0,2 0 0 100,98

Sa khoang VIET11 Tim 2833 | 7058 | 057 (01 | 017 | 051 0 0,67 0 0 100,8

Sa khoang VIET14 Tim 28,41 | 7155 | 0,73 0 0,6 0,2 0 0 0 0 100,8

Sakhoang VIET15 | Timdam | 27,03 | 70,95 | 1,58 0 0 0,1 01| 131 0 0 100,9

Sa khoang VIET16 | Timnhat| 28,89 | 72,19 | 0,39 0 0,3 0,1 0 0 0 0 101,5

Nhin chung, thanh phan céc nguyén t6 chinh, phu trong spinel nguon sa khoang va trong d hoa déu ¢6 dai
bién thién rong, co su chdng I4n vé thanh phan héa hoc trong ca hai khu viec mé. Tuy nhién, ham lugng Zn
trong da gbc thap hon so véi sa khoang & cac mo An Phi va Cbdng Troi (Hinh 3); déy chinh 1a ddc diém ndi
bat, quan trong nhat dé phan biét hai loai hinh ngudn géc cua spinel khu vuc huyén Luc Yén, tinh Yén Bai.
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Hinh 3. Twong quan thanh phan cac oxit ZnO — FeOt (tong sat) (a), va V203 — Cr,03 (b) cuia spinel
nguon sa khodng va trong da goc tai mo Cong troi, An Phu (so ligu tir Pham Van Long va nnk, 2018)

5. Két luan

Téng hop céc két qua nghién ctru cho phép rat ra mot sé két luan chinh nhu sau:

- C4c khoang vat spinel khu vuc Luc Yén, Yén Béi duoc tim thiy dudi 2 dang chii yéu, bao gom: (1) Sa
khoéng va (2) cong sinh cling calcit trong d4 hoa hé tang Thac Ba va hé ting An Ph, trong d6 noi bat 1a
su xuat hién caa ngoc spinel c6 mau hiém - xanh cobalt.

- Nhém khoang vat spinel nguén gdc sa khoang thuong cd chét lugng tot hon nhom khoang vt spinel
trong dé hoa, dap ung tiéu chuan d4 quy va duoc st dung, tiéu thu rong réi trén thi truong trong nudc va
quac te.
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ABSTRACT

Gemological features of Spinel in marble and placer in Luc Yen,
Yen Bai province

Nguyen Quang Duy* 2, Nguyen Khac Du*" Bui Hoang Bac!
! Department of Prospecting and Exploration Geology, Hanoi University of Mining and Geology
2 Institute for Gems and Gold Research of Vinagems

Spinels belong to semi-precious stone group having relatively high economic value, and they have widely
been used. They are found in various geological units such as conglomerate, limestone, marble, and
sandstone in many countries and regions worldwide. In Vietnam, gem spinel mines had been recorded in
Yen Bai province since the last years of the 20th century. They occur in 2 main types: (1) primary including
spinel associated with calcite in Thac Ba metamophic formation, and (2) secondary forming placer deposits.
Analysis methods of gemological microscopy, SEM-EDX in combination with EPMA data were
systematically applied to interpret the gemological quality related to their origin. Results show that Luc
Yen gem spinels own unique characteristics compared to those recovered from other places, typically the
presence of blue cobalt spinel that has never been discovered before. The gemological quality of spinels
are different depending on their formation, in which placer spinels commonly have higher economic values
due to their better quality. On the other hand, spinels in metamorphic rocks do not sastisfy the gem standards
on the market, therefore they should be used for other purposes.

Keywords: Spinel; Luc Yen - Yen Bai; gem quality; primary - placer.
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Pic diém thach dia hoa, nguon goc nhém khoang amphibol
trong cac da plagiogranit song nli Tdy Nam An D6 Duong
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TOM TAT

Cac dai mach plagiogranit thuong Xuat hién véi khéi lwong nho (1-2 %), xuyén cét cac da gabro trong kiéu
Vo dai duong thyuc thu ¢ khu vuc sdng ndi tdy nam An Do Duorng Trong khi 16p vé gabro dugc thanh tao
tr nguon magma basalt me co6 dic trung kho nong (MORB); céc khoang vat nhom amphibol - thanh phan
chinh trong cac da plagiogranit dugc thanh tao tir dung thé magma muon kha giau H20 (4-6%). Vi vay dac
diém dia hoa, diéu kién thanh tao nhom khoang vat nay c6 y nghia 16n trong viéc nghién ciru co ché thanh
tao cac dai/mach va ban chat qua trinh tién hoa magma bén duéi sdng nli gitra dai dwong. Hé théng céc
phuong phap phan tich dudi kinh hién vi phan cuc, do v& X- ray, EPMA, Laser ICP-MS dugc sir dung dé
nghlen clru cac dac tinh quang hoc, dic diém dia héa, va luan giai ngudn goc nhém khoang vat nay. Tong
hop céc két qua phan tich thach hoc, dia hoa cho thay (1) Céc khoang vat amphibol mau nau do kha giau
thanh phan TiO; (1-3%) va cac nguyen t6 vét, dat hiém (gap 200-1000 lan chondrlt) 1a san pham két tinh
tr dung thé magma muon; (2) cac khoang vat c6 mau luc/khdng mau ngheo cac thanh phan TiO2, REEs la
san pham bién d6i nhiét dich tir nhom amphibol nau do. Nghién ctru cling chi ra rang ngoai co ché két tinh
truc tiép tur dung thé magma da tién héa giau cac thanh phan SiO,, H,0, TiO,, cac khoang vat nhom
amphibol c6 thé 1a san pham thay thé dong hinh tir khoéng vat pyroxen c6 trudce trong cac da gabro.

Tir khoa: V6 gabro; plagiogranit; amphibol nguén magma - nhiét dich; két tinh; thay thé dong hinh.

1. Pit véan dé

Céac dai mach plagiogranit chiém ham luong nho trong sé céc loai d4 thu hdi tir khu vyuc ndi ngam
Atlantis, SOng ndi tdy nam An B¢ Duong (MacLeod et al., 2017). Tuy nhién cac the dia chat nay Xuét hién
kha phé bién, Xuyén cit cac da gabro va dé dang duoc phan biét v&i gabro boi mau séc sang mau cua chdng.
Thanh phan cha yéu Clia cdc d4 gom plagioclas (albit dén andesin), amphibol nau do, cac oxit Fe-Ti, tthach
anh. Khoang vat phu gom zircon, apatit, titanit, £biotit, felspat-K. Cac khoang vat thir sinh gom amphibol
xanh luc dén khéng mau, +cacbonat, + sét. Theo hé théng phan loai da sau cua Hiép hoi Dia chit Québc té
(IUGS) dé xuit bai (W. Le Maitre etal., 2002), cac dai mach plagiogranit nay la hornblend gabro, anorthosit
chtra hornblend va anorthosit chira thach anh. Trén bicu do Q-A-P (thach anh - felspat kali - plagioclas),
chung duoc xép vao diorit, diorit thach anh, va tonalit.

Trude ddy, nhidu nha dia chat cho ring cac dai mach plagiogranit c6 ngudn gdc nhiét dich hogc co lién
quan dén hoat dong nhiét dich hau magma. Ngay ca khi cdc dai mach nay duoc coi la co ngudn goc magma
thuc thy, it nhit 3 mo hinh khéac nhau cé thé dwoc &p dung dé giai thich cho sy thanh tao dung thé magma
giau SiOz tir dung thé magma basalt me (MORBY), bao gom: (1) Néng chay tirng phan cac da gabro bi bién
doi (Koepke et al., 2006; Koepke et al., 2007; Koepke et al., 2005; Koepke et al., 2004); (2) phan doan két
tinh sau chudi gabro (Niu etal., 2002); va (3) dung ly magma: Trong do plaglogranlt va gabro giau oxit Fe-
Ti c6 thé lan luot 12 san pham ket tinh cua 2 dung thé giau SiO. va giau FeO*. Tuy nhién mé hinh magma
dung ly méi chi dugc chiing minh bang céc két qua thi nghiém ¢ latm cua mot sb téc gia (Charlier and
Grove, 2012; Charlier et al., 2011; Dixon and Rutherford, 1979; Phllpotts 1979) Do do, viéc khang dinh
ngudn gbc cling nhu xdc lap co ché thanh tao cac dai mach nay cd y nghia vo cung to 16n trong viéc nghién
ctru ban chat cua qua trinh tién hoa magma tai cac sdng ndi giita dai duong (MORB).

Dua vao dic diém thach hoc va thanh phan dia héa nhém khoang amphibol, tac gia s& luan giai vé nguon
gde, didu kién va co ché thanh tao cua ching, tir d6 gop phan hiéu biét hon vé ngudn goc cac dai mach
plagiogranit néu trén.

2. Phwong phap nghién ciu
2.1. Phwong phdp nghién ciru thanh phan khoang vt

Dé nghién ctru dic dlerp thach hoc, khoang vét cac d4, phuong phéap duoc st dung gom phan tich thach
hoc lat mong dudi kinh hién vi phan cuc két hop vai do v& X-ray trén thiét bi M4-Tornado, Bruker tai Vién

*Tac gia lién h¢
Email: nguyenkhacdu@humg.edu.vn
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Khoa hoc Cong nghé Dia chat Nhat Ban. Cac phép do sir dung dong dién 50 kV véi cuong do 600 pA;
chum tia X c¢6 dudng kinh 1 25 pm, mdi diém anh dugc do v& co kich thude 20 pm x 20 um trong thoi
gian 1 mili gidy. Cudi cuing, sir dung phan mém ImageJ, anh céc nguyén té riéng 1é duoc chong ghép 1én
nhau tao ban dd phan b cac khoang vat trén toan bé mau hodc dugc sir dung truc tiép phuc vu tinh toén
dinh lugng thanh phan thach hoc cac da.

2.2. Phwong phdp nghién ciru dja hoa khoang vgt
2.2.1. bia héa nguyén to chinh va phu

Thanh phan chinh, phu ciia amphibol dugc xac dinh bang thiét bi vi phan tich hién vi dau do (EPMA)
JEOL JXA-8800 sir dung phan mém hiéu chinh ZAF tai Pai hoc Kanazawa, Nhat Ban. Céac phan tich duoc
thuc hién trong diéu kién dién ap 20 kV, chum tia electron c6 cuong d6 20nA, duong kinh 3um. Tai cac vi
tri diém cao va phdng nén cua tia X, cac nguyén to dugc phan tich Ian luot trong 20 gidy va 10 gidy, ngoai
trir Ni trong 30 gidy va 15 giay. Cac mau chuan quéc té bao gdm mau ty nhién va miu tong hop cé thanh
phan da dugc cong b trén céc tap chi québc té uy tin.

2.2.2. Pia hda cac nguyén té vér va dat hiém

Thanh phan cac nguyén té vét bao gdm nhom dat hiém (REEs) ciia amphibol dwoc x4c dinh bang phwong
phap LA-ICP-MS (MicroLas GeoLas Q-plus 193nm ArF excimer laser system and Agilent 7500s) tai Dai
hoc Kanazawa. Cac phan tich duoc thyc hién trong diéu kién 6Hz, 8 J/cm? bang chum tia Laser c6 dudng
kinh 60 pm. Mau chuan quéc té sé hiéu NIST 612 dwoc phan tich dau tién va cudi ciing trong méi mé (gém
< 7 diém phan tich). Thoi gian tich hop tin higu lan luot 1a 50 gidy cho phdng nén va 50 gidy cho khoing
ban Laser (tuong rng 250-300 lan ban pha mau). Mau chuén sb hiéu NIST 614 duoc phan tich cung trong
mdi mé dé quan ly chat luong phén tich. Cac phép tinh ham luong sir dung 2°Si 1am nguyén t chuan.

3. Két qua va thao luan
3.1. Pic diém thach hoc

Amphibol Ia nhdm khoang vat c6 ham lugng phong phi thir 2 (chi it hon plagioclas) trong cac dai mach
plagiogranit. Chling ton tai dudi cac dang khac nhau twong (ng véi cac loai dai mach c¢6 dic diém riéng
biét. Trong cac dai mach ¢6 ranh giéi rd rang véi gabro, cac khoang vat amphibol thuong c6 dang hat tu
hinh, nira ty hinh véi kich thuéc tir hat nho dén vira. Nguoc lai, trong cac dai mach mang dic trung ciia qua
trinh thay thé, su xuat hién cua cac khoang vat nhém amphibol c6 lién quan mat thiét véi cac khoang vat
pyroxen trong gabro.

Duya vao mau sic, su xuat hién va méi quan hé véi khoang vat pyroxen trong d4 gabro, cac khoang vat
amphibol trong plagiogranit dugc chia lam 3 loai sau: (1) cac hat amphibol riéng ré, ty hinh dén nira ty
hinh, mau nau dén nau sam (Hinh 1. a); (2) amphibol mau nau do thay thé/moc ghép lién quan dén sy tiéu
thu khoang vat pyroxen trong gabro doc theo ranh giGi dai mach (Hinh 1. b), va (3) actinolit mau xanh luc
dén khéng mau.

Hinh 1. Trgng thai xudt hién ciia amphibol trong cdc dai mach plagiogranit. (a). Dang hat ti hinh -
nira tie hinh; (b). Kién tric lién tuc tir khoang vat pyroxen xién trong gabro (Nguyen et al., 2018).
Apm: Amphibol; Cpx: Pyroxen xién; CPL: Plagioclas giau calci; LCP: Plagioclas nghéo calci;
Ap: Apatit; Zrn: Zircon; Ox: Oxit Fe-Ti

3.2. Pic diém dja hoa

Cong thire hda hoc cua cac khoang vat amphibol dugc tinh toan chinh xac bang cach 4p dung phuong phap
cua Ridolphi trong tac pham (Ridolfi et al., 2018). Céc két qua tinh toan dugc sir dung dé phan loai amphibol
theo bang phan loai qudc té (IMA) dé xuét boi (Hawthorne et al., 2012), véi tén caa cac khoang vat trong cac
phu nhém thu dwoc béng cach su dung bang tinh cua Locock trong (Locock, 2014). Toan bg cac khoang vat
amphibol khu vuc ndi ngam Atlantis thugc phu nhdm Ca-Amphibol. Trong d6, amphibol mau luc den khong
mau 14 actinolit va dugc biéu dién trén trueong tremolit. Cac khoang vat amphibol mau nau - nau sim gom
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magnesio-hornblende, magnesio-ferri-hornblende, magnesio-hastingsite va magnesio-hastingsite giau Ti, va
duoc thé hién trén trudng magnesio-hornblende va pargasite (Hinh 2. a).
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Hinh 2. Phan logi phu nhém amphibol (a) vé’bié'n thién thanh phdn hoéa hoc (b, c, d, e) cac khoang vt
amphibol khu vec nii ngam Atlantis, song ni tay nam An D¢ Duong (Nguyen et al., 2018)

Sy da dang mau sic ciia amphibol dugc thé hién qua ham lwong TiO, va Al,Os. Néu thanh phan chia
TiO, <0,5% va Al,O3 <3%, ching 1a amphibol luc dén khong mau. Trudng hop véi amphibol mau nau,
thanh phﬁn chtra TiO2 = 0,5-1,5% va Al,O3 = 3-6 %. Trong khi d0, amphibol mau nau sam thuong c6 TiO,
>1,5% va Al,03 >6%. Cac hat amphibol c6 nhan mau nau va ria ngoai mau luc dén khong mau cung thuong
xuyén duoc quan st thay. Nhin chung, quan hé giia ham luong Al2O3 va TiO,, Na;O, SiO2; va giita Mg#
(60-75%) va TiO, cua khoang véat amphibol Ia quan h¢ tuyén tinh twong dbi chit ché (Hinh 2. b, c, d, €).

Thanh phan céc nguyén to vét va dat hiém cua cac khoang vat amphibol cd dai bien thién kha rong, trong
d6 cac khoang vat amphibol mau niu, nau sam duoc lam giau tir 200 dén 1000 lan so véi chondrit. Tat ca
cac duong cong dugc ddc trung bai cac di thuong &m cua Eu va cac nguyén to c6 truong luc manh (Zr, Hf,
Ti) s0 vé6i cac nguyén té dat hiém lién ké (H|nh 3). Méc du cac duong cong chan nhén song song nhau, tuy
nhién céc khoang vat amphibol mau nau, nau sam thuong giau cac thanh phan nguyén t5 vét va dat hiém
hon nhiéu so véi cac khoang vat amphibol mau xanh luc dén khong mau, ngay ca khi 2 loai nay cé mat trén
cung mot khoang vat. Diéu nay goi y rang cac khoang vat amphibol mau luc va khéng mau la san pham
bién doi nhiét dich tir amphibol mau nau do.

Thém vao do, cac khoang vat amphibol mau nau trong cac dai mach plagiogranit c6 ham 11I0'ng Nb twong
dbi cao; vai ty s6 Nb/La thap, dao dong tir 0.39 dén 1.26, 1a dic trung dé nhan biét amphibol c6 ngudn goc
magma thyc thy trong 16p vo dai duong (Coogan et al., 2001). Trong khi do, cac khoang vat amphibol mau
lyc dén 'khong mau co ty 1¢ Nb/La rat cao (0.86-16. 59) $0 V6i nhoém amphibol mau nau do. Béi 1€ nguyén
t6 Nb rat giau trong cac dung thé magma thuc thy, nhung la nguyén t6 linh dong trong céc dung dich nhiét
dich, &m chi rang cac dung dich nhiét dich da ton tai trong cac loai d4 nay sau khi chiing dugc hinh thanh.
(@) (b)

Amphibol mau nau Amphibol mau nau
- _ 1000 |
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Hinh 3. Thanh phan cac nguyén té vét (a) va dat hiém (b) ciia khoang vdt amphibol trong cac dai mach
plagiogranit. So liéu ter (Nguyen et al., 2018) dwoc chudn héa theo chondrit
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3.3. Piéu kién va co ché thanh tgo

Dé hiéu 15 hon vé diéu kién thanh tao céc khoang vat amphibol, cac d4 plagiogranit va dic diém dung
thé magma, tac gia da tinh toan diéu kién nhiét do, ap suat, thanh phan cua dung thé magma béo hoa SiO;,
can bang véi cac khoang vat amphibol theo mé hinh thyc nghiém cua (Ridolfi and Renzulli, 2012; Ridolfi et
al., 2010). Két qua nghién ctru cho thay, dé két tinh dwoc cac khoang vat nay, dung hé magma & nhiét do
700 - 900 °C, 4p suat 50 - 200 Mpa (g véi do sau thanh tao <11km) phai co ham lugng SiO; > 70%, H,O
= 4- 6% (Hinh 4).

Tuy nhién dung thé magma basalt me (MORB) c6 dic tinh néng va rat kho (chi 0,2-0,4% H,0), do d6
viéc luan giai co ché thanh tao dung thé bdo hoa SiO; — ngudn gbc cac dai mach plagiogranit nay con Ia
vén d¢ gay nhiéu tranh cai, can thém nhiéu nghién ciru chuyén sau hon trong twong lai. Mac di vay, can cir
vao dic diém kién tric cac khoang vat, cau tao cac da, cac s6 liéu dia hoa da trinh by cho phép khang dinh
nhom khoang vat amphibol mau nau do va cac dai mach plagiogranit nay c6 nguon gbc magma thyc thy.
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Hinh 4. Piéu kién thanh tgo khoang vdr amphibol va cdc dai mach plagiogranit.

Ngoai ra trong cac dai mach mang dic trung cua qua trinh thay thé, amphibol mau nau dén nau sam luén
xuat hién tai ranh gigi mach, c6 kién tric lién tuc tir pyroxen trong cac da gabro. Bén canh d6, kién trdc tao
ra bai nhiéu hat plagioclas nghéo calci dugc bao chira trong amphibol mau nau dugc bao ton tir kién tric
kham ophit thuong quan st thiy trong cac da gabro (Hinh 1. b). Day 1a minh chtng rd rang cho sy thay thé
ddng hinh tir cac d4 gabro dé tao nén cac dai mach plagiogranit véi co ché hoa tan - tai két tinh thuong dugc
quan sat thay trong cac da bién chit (Putnis, 2002; Putnis, 2009; Putnis and Austrheim, 2013; Putnis and
John, 2010; Putnis and Putnis, 2007; Ruiz-Agudo et al., 2014). Do d6, tac gia d& xuét rang khoang vat
pyroxen trong da gabro di phan wng véi dung thé magma muon tao ra amphibol mau nau dén nau sam,
dong thoi véi sy thanh tao cua plagioclas nghéo calci tir plagioclas giau calci trong gabro (chi tiét xem thém
trong Nguyen et al., 2018) dé thanh tao cac dai mach plagiogranit. Qué trinh tai can bang giita dung thé
magma muon véi pyroxen trong gabro tao thanh cac khoang vat amphibol mau nau, nau sim duoc tinh toan
dinh lugng bang cong thuc cua Gresens trong (Gresens, 1967), va duoc thé hién théng qua phuong trinh
sau:

100g pyroxen (Mg#ss) + 0.75g TiO + 2.58g Al,O3 + 7.02g FeO* + 0.19g MnO + 1.16g Na,O +
0.20g K20 — 93.94g amphibol (Mg#o) + 6.42g SiO2 + 2.69g MgO + 10.97g CaO

Pay la qué trinh tai can bang giita khoang vat/da co truée - dung thé magma bao hoa SiO; véi co ché hoa
tan - tai két tinh (Putnis, 2002; 2007; 2009; 2010; ) di&n ra phtc tap hon nhiéu so véi qua trinh két tinh céc
khoang vat thong thuong.

4. Két luan

Céc két qua nghién ctru chinh c6 thé duoc tém gon lai nhur sau:

- Céc khoang vat amphibol mau nau dén nau sim c6 ham lugng TiO, twong ddi cao (1-3%), giau cac
nguyén t5 vét va nhom dat hiém (gip 200 dén 1000 lan so véi chondrit) va do d6 ca cac dai mach
plagiogranit c6 ngudn gdc tir dung thé magma muon.

- Céc khoang vat amphibol mau luc dén khong mau la san pham bién doi tir cac khoang vat amphibol
mau nau, ching to hoat dong nhiét dich xay ra sau khi cac dai mach plagiogranit dugc thanh tao, gop phan
lam x6a nhoa ngudn gbc magma thuc thu cia cac dai mach.

- Ngoai co ché két tinh tryc tiép tir dung thé magma giau H,0, SiO; (ching han & cac khe nut trong d4
¢6 truée), cac khoang vat amphibol mau ndu dén nau sdm con dwoc thanh tao bang qué trinh thay thé dong
hinh cua khoang vat pyroxen trong céc da gabro.
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ABSTRACT

Petro-geochemical characteristics of amphiboles
in the plagiogranites recovered from Atlantis Bank,
Sounthwest Indian Ridge

Nguyen Khac Du*", Tomoaki Morishita?
! Hanoi University of Mining and Geology, Vietnam
2 Kanazawa University, Japan

Plagiogranites appear in small quantities (1-2%), penetrating gabbroic rocks in oceanic crust at ultraslow
spreading Southwest Indian Ridge. While the gabbros are crystallized from hot-dry parental MORB; the
amphiboles - the main component in plagiogranites, are formed from SiO, saturated magmas rich in H,O
(4-6 wt%). Therefore, the geochemical characteristics, forming conditions of these minerals play key roles
in studying the formation of plagiogranites and the nature of magmatic evolution at mid-oceanic ridge. The
analytical methods including microscopic observations, X-ray mapping, EPMA, LA-ICP-MS were applied
in this study systematically. Results show that: (1) Brownish amphiboles rich in TiO, (1-3%) and trace
elements including REEs (200-1000 times higher than in chondrite) are crystalization products at the late
stage of magmatic evolution; (2) Green - colorless amphiboles are hydrothermal products from the brown
amphiboles; (3) In addition to the crystallization mechanism from highly evolved melts, the amphiboles
could be formed by pseudomorphic replacement processes from earlier clinopyroxene in the gabbros

Keywords: Oceanic crust; plagiogranite; magmatic - hydrothermal amphiboles; crystalization; pseudomor-
phic replacement.
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Pic diém hinh thai-cau trdc cac via than va van dé tham do than
dudi mac -300m khu mé Nga Hai-Khe Tam
Nguyén Tién Diing'*, Khuong Thé Hung', Bui Thanh Tinh!, B3 Manh An® Nguyén Hoang Huan?

L Truwong Pai hoc Mé-Dja chat
2Céng ty CP Tin hoc Cong nghé Maéi truong-Vinacomin

TOM TAT

Khu mé Nga Hai-Khe Tam d4 dugc tham do va dua vao khai thac tir nam 1994. Hién nay mo dang khai
thac xudng sau dudi mac -100m, mot s6 noi & Trung tim Nga Hai di khai thac dén muic -300m. Hau hét
trir lwong tham do cia mo tir cap 122 tré 1én déu da dwoc huy dong vao khai thac, phan con lai méi chi
dugc nghién ciru dénh gia rat so lugce, dac biét 1a duéi mac -300m. Vi vay, dé dam bao cho cong tac phat
trién mo, dac biét 1a khai thac xudng sau dudi muic -300m, thi van dé tham do danh gié trir luong than dudi
mttc -300m phuc vu cho khai théc trong thoi gian toi 1a hét siic cap bach. Trén co s bao céo két qua thim
do, cac tai lisu thyc té khai thac tai mo, bang phuong phap phap mé hinh héa déi tuong nghién ctru dudi
dang céac binh dd va cac mat cat dia chat, phuwong phap toan dia Chat phuong phép toan thong ke, bai béo
d3 1am rd vé dac diém hinh thai-cau trdc cac via than va nhiing van dé can giai quyét khi tham do than dudi
murc -300m khu mo Ngé Hai-Khe Tam.

Tir khoa: Dac diém hinh thai-cau tric, tiém nang tai nguyén, trit lwong, thim do.

1. D3t van dé

Bé than Quang Ninh noi chung, khu mo Nga Hai-Khe Tam (NH-KT) no6i rleng la noi tap trung than 16n
ctia ca nudc. Trong nhitng ndm gan day, nhu cau khai thac than phuc vu cho cac nganh kinh té Qudc dan
ngay moét tang cao. Dé dap tmg dwoc san lugng khai thac than trong nhitng nam t6i thi cong tac thim do
chuan bi nguon trir luong than cho thiét ké khai thac c6 y nghia hét sc quan trong. Theo céc két qua nghlen
ctru dia chat, dia vat 1y, thi cong cac cong trinh khoan thiam do trong cac giai doan trudc day két hop voi
cac tai ligu thu thap dugc trong qua trinh khai thac cho thay khu mo NH-KT la mot trong nhiing khu mé co
céu trac dia chat kha phuc tap. Khu mo NH-KT co dang mot nép 16m 1on, truc nép 16m phat trlen theo
phuong & vi tuyén; Hai bén canh cua nép 16m cau thanh boi cac thanh tao tram tich caa phan hé tang Hon

Gai dudi. Nhan cua nép 16m duoc ciu thanh boi cac thanh tao tram tich caa hé tang Hon Gai gitra va trén.
Nép 16m bj phtc tap hoa béi su phat trién cua cac nép udn nho va dut gay kién tao c6 phuong khac nhau,
ching phéan cét nép 18m thanh céc khéi riéng ré. Pay 1a khu vuc mo co tiém ndng than 16n thugc ddi than
Hon Gai-Cam Pha, tuy nhién, mirc d6 nghién ciru méi chu yéu tap trung & phan tir 16 via dén mirc -300m,
phan dudi mac -300m tré Xuong hi¢n marc d¢ nghién ctru con kha so lugc, chua du co s¢ déanh gid va lam
ré vé dic diém hinh thai kién tric via, dic diém bién ddi c4c via than dé giai quyét dung dan van dé tham
do va tinh trir lvong than & khu mé néi riéng, bé than Quang Ninh ndi chung. Trén co s tong hop cac tai
liéu tham do, dac biét 13 tai liéu khai thac tai mo, bai bao da lam rd vé dic diém hinh thai ciu trdc céac via
than va tiém ndng tai nguyén than dudi mic -300m, dy la co s¢ khoa hoc quan trong trong dinh huéng
cong tac tham do, khai thac than trong thoi gian sap téi.

2. Phwong phap nghién ciu

Dé nghién ctu, 1am rd vé dic diém hinh thai-cau trlc cAc via than va danh gid muic d6 anh huong cia ching
den cong tac thim do dudi mirc -300m khu mo NH-KT, cac phuong phap nghién ctru duoc sir dung chu yeu
gom: Phuong phép tong hop va xur ly cac tai liéu dia chat, phuong phap mé hinh héa ddi twong nghién ctu
duéi dang cac binh d0 va cac mit cat dia chat, mot s6 phuong phap toan dia chat, toan thong ké cho phép nhan
thirc ban chat dia chat ciia d6i tuong nghién ciru, mirc do bién doi chiéu day, muc do phirc tap vé cau tao via;
hinh dang via va mirc d6 bién ddi hinh dang via; dic diém ciu tric, kién tao via than.

2.1. Phwong phdp thong ké

D¢ dénh gid dinh lugng su bién doi chiéu day, do tro va goc doc via can can cir va h¢ s6 bién thién chiéu
day via (Vm), d0 tro, goc doc via. Cac déc trung thong ké xéc dinh theo cong thire dugc Rujov and Gudkov,
1966; Kajdan, 1974 dé xuat. Tuy thudc vao dac trung phan bo cua cac théng sé nghién cau theo tirng moé

*Tac gia lién h¢
Email: nguyentiendung@humg.edu.vn
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hinh phan b6 théng ké cu thé dé xac dinh gia tri trung binh, phuong sai va hé s6 bién thién cho phu hop,
trén co s¢ do danh gid vé muac d6 bién doi cua chang.

2.2. Phwong phdp dinh gid vé mirc d¢ phiic tap vé cdu tago via

Dé danh gia dinh lugng mirc d6 phirc tap cau tao via than, tac gia sir dung chi tiéu hé s6 ciu tao via Ke (V..
Kuzomin, 1972), tinh theo cong thuc:

=|

: 1)

t
trong do6: M,, M, lan luot 1a chiéu day trung binh cong I6p da kep va cac I6p than; NN, lan luot 12 s6 lwong

Kee = 1-&
M,

=z

lop da kep va s6 lugng céc lop than.
Mtrc d§ phuc tap vé cau tao via con dugc danh gia qua chi tiéu ty 1€ da kep trong via (Ky). Ty 1€ % da
kep dugc tinh theo cdng thirc:

Kic = —X.100% @)

trong d6: M, chiéu day trung binh cua céc 16p da kep; M, chiéu day trung binh cua cac I6p than

2.3. Pdnh gid vé ddc diém hinh dgng va mikc dé bién doi hinh dang via than

D¢ dénh gia ddc diém hinh dang va muc d¢ phic tap can phai xem xét chi tiéu modun chu tuyén () va
chi tiéu hinh dang via. Modun chu tuyén (u) dugc xac dinh bang cdng thirc:
IC

a = 3)
4,7a+1, 5——1 77+/SC

trong do: IC - Chu vi chu tuyén (chiéu dai chu vi thuc cua via); SC - Dién tich cua via theo chu vi thuc IC ;
a la gia tri %2 chiéu dai cua hinh dang chu vi thyc té cua via. ) i
Theo A.V. }/onukov va R.A. Karpov (1976),‘ chi tiéu hinh dang via (®) la chi tiéu tong hgp thé hién mac
d6 phuc tap vé hinh dang via than, dugc tinh bang cng thuc:
— Vm/uk
¢= K (4)

cc

trong do: Vi Hé sb bién thién chiéu day via, %; p Modun chu tuyén cua via; K. Hé sb cAu tao via.
2.4. Phwong phdp nghién ciru dic diém cau tric, kién tgo cac via than

Dé danh gia dinh luong muc do phirc tap vé ciu tric, kién tao mo, tac gia sir dung mot sé chi tiéu nhu:
mat d¢ dut gay (Pr), hoac chi tiéu tong hop tinh bién vi (Pyy), hoic chi tiéu ty 1¢ doi pha hiy (Pp). Chi tiéu
tinh bién vi (Pev) duoc tdng hop tir cac hé sb mat do dat gy (Pe), mat d6 cac khdi kién tao (Py), mat do céc
canh nép udn phu (Pc) va chi tiéu dic tinh nép udn (Pu)

Theo M. Niec'(1992) mat do dut gy (Pr) thé hién bang tong chiéu dai cac dut gy trén mot don vi dién
tich danh gia, xac dinh theo céng thuc:

L
Pe = 2Ll ©)

trong do: ELrtong chiéu dai cac dirt gdy do trén ban dd 16 via; S dién tich danh gia (km?)
Hé s6 mat do cac khoi kiép tao (Pk) thé hién so lugng cac khoi kién tao gigi han bai cac dut gay trén
mot dién tich danh gid, tinh bang céng thuc:

_ 2N«
5 ®)

trong do : Nk t6ng s luong cac khoi kiép tao dugc xac dinh trén bép dd 16 via; S dién tich danh gia (km?).
Hé so6 mat do céc nép uon phu (Pc) thé hién so luwgng cac cadnh nép uon phu xac dinh trén ban do 16 via
trén mot don vi dién tich mo, tinh bang cong thurc:

-2l Q

trong d6 : ENc - Sb  lugng cac nep uén phy; S - Dlen tich danh gia (kmz)
Hé sb dac tinh udn nép (Pu) thé hién s6 luong cac diém ubn nép, ké ca nép oan trén mot don vi chiéu dai
cac mit cit dia chit, dwoc tinh bang cong thic:
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- ©

trong d6 : XNy tong s lugng cac diém udn via duoc xac dinh trén cac mat cit dia chat; SL tong chiéu dai
cac mit cat dugc dung dé xac dinh sd lugng cac diém udn.
Theo Marphutov va nnk (1980), chi tiéu tong hop tinh bién vi (Ppy) thé hién mic do phirc tap vé cau
trdc, kién tao mo, duoc xac dinh tir cac két qua tinh toan trén bang cong thtc kinh nghiém:
Pov = 10(Pr + Pky+5(Pc + Py) + 0,1a 9)
trong do: Pr hé sé mat do dut géy; Pk hé s6 mat cac khdi kién tao; Pché sé mat dé cac nép udn phu; Puhé
s6 dac tinh udn nép; o g6c dbc trung binh cua cac via than.

3. Khai quat vé djc diém dia chat, khoang san khu mé Nga Hai-Khe Tam
3.1. Ddc diém dja chat khu mé Nga Hai-Khe Tam

Khu mo than NH-KT nam vé phia bac khéi kién trdc bac IV Cam Pha (Tran Van Tri va nnk, 1990), trén
binh @6 cau truc khu mo ¢ dang mot nép 16m 16n, phét trién theo phuong 4 vi tuyén. Phia dong tiép giap
v6i mo than Khe Cham, phia tay tiép giap mo Ha Réang, phia nam gigi han boi dirt giy nam (dit gdy Quang
Hanh-Cira Ong), phia béc gigi han boi dut gdy Bac Huy. Hai bén canh cua nép 16m cau thanh bai cac thanh
tao tram tich cua phan hé tang Hon Gai duéi. Tham gia vao ciu tric dia chat khu mo NH-KT chu yéu la
cac thanh tao hé tang Hon Gai (Tsn-rhg) va tram tich bo roi hé Dé tir. Cac tram tich hé tang Hon Gai phan
b hau hét trén toan bo dién tich cua khu mo va dugc chia 1am ba phan hé ting: dudi, gitra va trén.

Phan hé tang Hon Gai duéi (Tan-r hgs): Phan bd & phan sau cua dia tang chira than, thanh phan thach
hoc gom: cudi két, cat két da khoang, mau tir xAm sang, xam dén xam den, hat vun da khoang chua yéu 1a
thach anh, silic, calcit; xi mang sét, cacbonat, silic c6 do mai tron, chon loc kém. Cac 16p da cé chiéu day
khong 6n dinh, thanh phan va dic diém thach hoc lubn bién déi theo dudng phuong va huéng déc c6 chira
rat it 16p than mong, khong duy tri va khong c6 gia tri cong nghiép. Phan hé tang Hon Gai tren (Tsn-r hgz):
Phan hé tang c6 mét chu yeu trong vung NH- KT voi téng chiéu day khoang 1630-1740m, gom céc lop dat
d4, cac via than nam xen k& nhau. Tapthel goém tram tich, cac via than tir try via 2° tro xuébng, via than cé
chiéu day, chét lugng, dién phan bd khong lién tuc, khdng 6n dinh; khoang céch giira cac via thay ddi tir
30 dén 50m, chiéu day cua tap thay doi tir 420m + 450m. Tap thir 2 phan b tir tru via 22 dén try via 8, cac
via than nay c6 gi4 tri cong nghiép véi chiéu day, chit lwong, dién phan bd kha 6n dinh. Khoang cach cac
via thay ddi tir 58 dén 100m. Chiéu day cua tap thay doi tir 600m =+ 650m. Tap thir 3 xuat hién tir tru via 8
dén tru via 14, céc via than trong tap nay 6n dinh nhét so vai cac tap via khac. Chiéu day trung binh cua
c4c via than thay ddi trong pham vi khéng 1on, tir 1.93m (Via 10) dén 2.95m (Via 11). Tap via thi 3, chira
cac via than ¢ trién vong trir luvong I6n nhit. Chidu day cua tap thay dbi tir 300m -+ 320m. Tap tht 4 gap
tir tru via 14 dén via 17, céc via than c6 chiéu day, ciu tao va chét lugng thay ddi bit thuong. Riéng cac
via 14, 17 c6 chiéu day Ién, én dinh, nhung ciu tao phic tap, trién vong trir lugng tét. Khoang cach dia
téng gifra c4c via than thay dbi trong pham vi 16n tir 30-130m. Chiéu day cua tap thay doi tir 310m = 320m.
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Hinh 1. So do phan khai kién trdc bé than Quang Ninh (Tran Vén Tri va nnk, 1990)

(1. Dia hao Bdo Pai; 2. Pia hao Hon Gai. 3. Pirt gdy phan khoi kién tric: F1- Put gdy Yén Tir, F2- Put
gy Luong Ky, F3- Pt gdy Trung Lwong, F4- Pit gdy Nam, F7-Puit gdy song Théi Binh, F8-Puit gy Co
Kénh-Doi Che, F9-Dbuit gdy Khe Chuai, F10-Put gdy Udng Bi, F11-Puit gdy Séng Mip, F12-Duit gay
Hoanh Bo, F13-Puit gy Ha Rang, F -14- Puit gdy Cira Ong)

Vé kién tao, khu mé NH-KT thugc khéi kién trdc Cam Pha (Hinh 1), c6 dang mot nép 18m lon, phét
trién theo phwong 4 vi tuyén. Hai bén canh cua nép 16m céu thanh bai cac thanh tao tram tich cua phan hé
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tang Hon Gai dudi. Nhan cua nép 16m duoc cu thanh boi cac thanh tao tram tich cua hé tang Hon Gai giira
va trén. Nép 18m bi phuc tap hoé bai sy phat trién cua cac nép udn nho va dit gay kién tao c6 phuong khac
nhau, ching phan cit nép 16m thanh cac khdi riéng r&. Trong khu mé NH-KT ton tai hai h¢ thong dut gay
chinh d6 1a: hé théng dut giy phuong 4 kinh tuyén va hé thong dit gay phuong a vi tuyén vai cac dut gy
dién hinh: But gay nghich (F.A-A); dat gdy Bic Huy (F.BH); dut gdy nghich F.B; dut gay nghich F.AL;
duat gdy nghich F.C; dut gdy thuan F.C1; dut gdy nghich F.5; dut gdy thuan F.M.,...

3.2. Pic diém céc via than khu mé Nga Hai-Khe Tam

Khu mo NH-KT t6n tai khoang 35 via than. Cac via dugc danh sé tir 1 dén 19, da s céc via co tir 1 dén
3 via phu di kém. Cac via phu duoc danh sé th ty theo via chinh kém theo ky hiéu a, b hoic ¢. Nhém via
4n dinh va c6 gia tri cong nghiép gom: V1, V2, V3, V4, V5, V6, V7, V8, V9, V10, V11, V12, V13, V14,
V18, V19. Nhém via khdng on dinh, it ¢é gia tri cong nghiép gom: Vic, V1b, Vla, V2c, V2b, V2a, V3a,
V4a, V6a, V6b, V7a, V7b, V12a, V14a, 15, V15a, V16, V17 va cac thau kinh than khac.

Vé chét lugng than khu mé NH-KT duoc danh gia trén co s¢ céc két qua phan tich mau héa trong qua
trinh tham do, khai thac nhu sau: Ham luong Ak thay di tir 3,33+39,82%:; ham lwong AKXy thay dbi tir
3,33+45,28%; nhiét lugng Qe thay ddi tir 4549+8053 Kcal/kg; ham lwong Vchy, thay dbi tir 2,61+11,79%;
d6 4m WPy, thay ddi tir 1,03+4,31%; ham lwong Sy, thay doi tir 0,11+0,89%. Céc két qua phan tich mau
than cho théy than khu moé NH-KT thudc loai than cé nhiét lugng cao; nhan hiéu ban antraxit va antraxit;
¢6 ham lugng cacbon cao, hydro va nito thap.

3.3. Tiém néng triv lwong, tai nguyén than khu mé Nga Hai-Khe Tam

Trén co so tong hop tai liéu va két hop vai viéc cap nhat hién trang khai thac than tai mo, két qua thi
cong céc cong trinh khoan sau cua Tap doan TKV, céc tai liéu do v& dia chat, dia vat Iy trong luc, tac gia
d4 tién hanh danh gia tiém ning than tir 16 via dén day tang than, trong d6 dac biét 1a tiém niang than dudi
muc -300m. Két qua danh gi4 tiém nang than khu mo NH-KT duoc tong hop & Bang 1.

Bang 1. Tong hop triz heong, tai nguyén than mg NH-KT (nghin tdn)

L Trit lwgng Tai nguyén Téng
T Mikc tinh 111 122 222 333 334a cong
1 | Tuld viadén mirc -300m 26709 | 206933 | 36838 | 112375 5 257 388 112
Dudi muc -300m dén day
2 | ing chira than (.1100m) 103 11194 | 19576 | 100967 | 130291 | 262131
Téng cong 26812 | 218127 | 56414 | 213342 | 135548 | 650243

Tir két qua danh gia & trén cho thiy tiém ning than & khu mo NH-KT 1 rat 1on véi tong trir luong, tai
nguyén than tir 16 via dén day tang than 1a 650,243 triéu tan; riéng trir lwong, tai nguyén than dudi muc -
300m la: 262,131 triéu tan (trit lugng 111+122: 11,297 triéu tan, chiém 4,3%:; tai nguyén 333: 100,967 triéu
tan, chiém 38,52%; tai nguyén 334a: 130,291 triéu tan, chiém 49,70%) va tap trung dudi -300m chiém toi
trén 40,31%, tuy nhién mirc d6 tin cay 14 rat thap, tai nguyén 333 va 334a dudi muac -300m chiém tgi
88,22%. Vi vdy, van dé tham do gia ting trit luong than cua mo 1a mot yéu cau cap bach nhiam dap wng nhu
cau khai théc than trong nhimg nam tGi.

4. Két qua va thao luan
4.1. Két qud nghién cieu hinh thai-cdu tric cac via than dwéi mic -300m khu mé Nga Hai- Khe Tam

Pdc diém chiéu day va mire do bién doi chiéu day via than: Két qua nghién ciru cAc via than dudi muc
-300m cho théy céc via than c6 chiéu day tir mong dén day véi chiéu day nho nhat 13 0,38m va chiéu day
I6n nhat 10,28m. Két qua tinh toan hé so bién doi chiéu day céc via than dudi mic -300m Vp, thay doi tir
53% dén 76%; trung binh Ia 65,25% thudc loai via c6 mirc do bién d6i khdng on dinh. Két qua tinh hé s6 gién
doan via K4 cho thiy cac ching thudc loai via c6 hé sé gian doan 6n dinh va it bi bao mon (Kg=2+5%).

Mite do phirc tap vé cdu tao via: Két qua tinh toan hé sé ciu tao via dudi mirc -300m cho két qua K=
0,07+0,08. Nhu vy, dudi mic -300m céc via than & khu NH-KT bién déi thuéc nhém c6 ciu tao twong ddi don
gian. Két qua tinh toan cac hé sé quyét dinh mirc do phirc tap vé cAu tao via ciing cho thiy céc via than c6 ciu
tao twong ddi don gian véi Ky = 2% (khu Nga Hai); Kk =3% (khu Khe Tam).

Dc diém hinh dang va mize dg bién d6i hinh dang via than: Két qua tinh toan modun chu tuyén céac via
than dudi mirc -300m khu moé NH-KT ¢6 p=1,72+1,8 (Ngi Hai p=1,8; Khe Tam p=1,72), c6 thé thiy cac
via than dugi -300m khu mo NH-KT ¢6 modun chu tuyén thugc loai twong ddi phirc tap. Két qua tinh toan
chi tiéu hinh dang via cac via than dudi mac -300m khu mé NH-KT c6 @=3,33 + 18,56 (Khe Tam ®=3.33,
Ngi Hai ®=18.56). Nhu vay, khi xudng sau dugi -300 m céc via than khu mo NH-KT ¢6 hinh dang thay
doi manh tir don gian dén rat phuc tap.
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Pdc diém cau trac, kién tgo cac via than: Két qua tinh toan cho thiy khu moé NH-KT c¢6 hé sé mat do
dut gay Pr 12 4,116; hé s6 mat do cac khdi kién tao Py 1a 1,687; hé sb mat do cac nép udn phu P 1a 1,375;
hé s6 dac tinh nép ubn Py 1a 3,223 va chi tiéu tong hop tinh bién vi Pyy 1a 107,75, cAc chi s6 ndy cho thay
c4c via than dudi muc -300m khu mé NH-KT thudc mé ¢6 cdu tric kién tao thudc loai twong ddi phuc tap.

Bc diém thé nam va mire dg bién doi thé nam cia céc via than: Két qua tinh toan cho thay quan phuong sai
géc ddc via khu mo NH-KT 1a: 12,77+14,80. Hé sb bién ddi géc dbc via Ko = 0,26+0,41; 6o = 12,77+14,80 va

thugc nhom 111 thé hién thé nam cua c&c via than ludn thay d6i, tham do va khai thac s& kha phuc tap.

Bdng 2. Téng hop céc chi tiéu nghién ciru hinh thai-cau tric via than mé Nga Hai-Khe Tam

TT Chi tiéu nghién ciru Gié tri tinh toan Murc d bién doi via
1 | Hé s6 bién thién chiéu day Vim% 65,25 Via c6 chiéu day bién d6i khéng 6n dinh
2 | Hé sb gian doan via Kq 2+5 Via cd hé s6 gian doan 6n dinh va it bi bao mon
3 | Hé sd cau tao via, K 0,07 + 0,08 Via c6 cau tao tuong doi don gian
4 | He soquyet dinh mic d¢ phic tap ve 2+3 Via than ¢6 ciu tao tuong déi don gian
cau tao via Kk (%)
Modun chu tuyén cac via than dudi ) Via ¢d modun chu tuyén thugc loai twong doi
5 , 1,72+18 i
mirc -300m, p phuc tap
6 | Chi tiéu hinh dang via, ® 333+ 1856 \{la c6 hinh dang thay doi manh tir don gian dén
rat phac tap
7 | Chitiéu tdng hop tinh bién vi Poy 107,75 Via ¢ cau truc kién tao tuong ddi phirc tap
8 | Heé sé bién ddi goc déc via K 0,26 + 0,41 Thé nam cia c4c via than luén thay doi
9 | He s bién dbi géc déc via oa 12,77+14,80 | Thé nam cua cac via than ludn thay doi

Pdc diém chat lwong va mize dé on dinh chat lwong: Két qua tinh toan cho thiy cac via than dudi mirc -
300m khu mé NH-KT c6 hé sb bién thién do tro Va = 34+45%, thudc nhém co d¢ tro cao, bién déi 6n dinh
dén tuong d6i 6n dinh. Nhu vy, cin cir vao két qua nghién ciru dic diém hinh théi-cau tric cac via than
dudi mac -300m khu mé NH-KT (Béang 2) cho thay: C4c via than dudi muc -300m c6 chiéu day tir mong
dén trung binh, mirc d6 bién déi chiéu day khong on dinh nhung it bi bao mon, ching cé hinh dang tuong
dbi phuc tap dén phuc tap. Thé nam va chiéu day céc via than bién doi twong dbi manh, gay kho khan trong
qua trinh tham do, khai thac. Nhin chung, cac via than & day c6 cau trdc, Kién tao twong ddi phuc tap, chat
lwong than thugc loai than c¢6 d6 tro cao, mic do bién doi tir 6n dinh dén tuong dbi on dinh.

4.2. Vdn dé thiam do cdc via than dwéi mikc -300m khu mé than Nga Hai-Khe Tam

Két qua nghién ciru cho thay cac via than khu mo c6 chiéu day khong 6n dinh va duy tri trén mat xudng
dudi sau (toi khoang -1100m), via than it bi bao mon, cha yéu thudc dang via don, khong c6 dang via chap,
c4u tao via tir don gian dén twong dbi phuc tap, ¢6 chat lwong than 6n dinh. Mé c6 ciu trac dia chat tuong
dbi phuc tap, trong pham vi mé chu yéu 1a cac dut gdy nho ; phan tir trén muc -300m dén 16 via c6 nhiéu
dut gdy nho, udn nép phuc tap, phan dudi muc -300m c6 it dit gay hon, ubn nép don gian hon. Tinh chét
co Iy d4 & phan dudi mic -300m c¢6 do 6n dinh cao hon so véi phan trén mic -300m dén 16 via. Cac via
than dudi mirc -300m ¢6 dién phan b hep hon so véi phan 16 via.

Két qua tinh toan ¢ trén cho thy cac via than khu mo NH-KT dudi mirc -300m tuong tng nhém mo
tham do II theo quy pham. Theo Quyét dinh 25/2007/QD-BTNMT 31/12/2007 cua B¢ truéng Bo TN va
MT vé viéc Ban hanh Quy dinh vé thim do, phén cap trit lwong va tai nguyén than thi mang ludi cong trinh
tham do danh gia trit lugng, tai nguyén than dudi mac -300m khu mo NH-KT nhu Bang 3.

Bang 3. Mang ludi cdng trinh tham do than duwdi mirc -300m khu mo Nga Hai-Khe Tam

b tin chy C e 4 _ ] .
dia chat Chac chan (cap 121) Tin céy (cap 122) Du tinh (cap 333)
Tuyéncach | Congtrinh | Tuyéncach | Cong trinh Tuyén cach Coéng trinh
Nhém mé tuyén (m) cach cong tuyén (m) cach cong tuyén (m) cach cong
trinh (m) trinh_(m) trinh (m)
Tuong dol 1455 o5 | 754125 | 250500 125 + 250 500 + 1000 250 + 500
phuc tap (11)

Két qua tham do tir mirc -300m 1én dén 16 via vé co ban da lam sang t6 cau trac dia chat, dic diém cac
via than va xéac dinh trix lugng cdp 121, 122 dé huy dong vao khai thac. Tuy nhién, tir dugi mac -300m tro
xudng mirc & nghién ciru con rit so lugc, mang ludi tuyén va cong trinh tham do con thua; tir mic -300m
dén muc -600m rat it dién tich ¢ mang luéi tuyén va cong trinh tham do dat mirc tham do chi tiét, chi yéu
méi chi dat murc tham do so bo. Con tir mirc -600m tré xudng dén day tang than nhin chung cé mic do
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nghién ctu rat han ché. Do d6 dé cong tac tham do dat hiéu qua, tranh lang phi truéc mét nén tap trung
tham do tir mic -300m dén muc -600m va tap trung vao ting khu vuc cu thé nham gia tang trir lugng phuc
vu cho thiét ké khai thac trong nhimg nam t&i. Con tir muc -600m dén day tang than cha yéu s& bd tri mot
s6 16 khoan sau két hop véi cong tac dia vat Iy nham khéng ché hét céc via than, dong thoi 1am rd cau tric
via ¢ dudi sau.

Thuc té cong tac tham do va khai thac than khu mé NH-KT cho thay vi tri tru via than thudng c6 sy sai
léch, tham tri kha 16n so vai tai liéu tham do, didu nay dugc ching minh bang cac dwong 10 thi cong trong
qua trinh khai théc khong gap than, gay ton kém va anh huong dén thiét ké quy hoach khai thac chung cua
mo. Trong qué trinh khai thac thuong phai tién hanh tham do bd sung hodc tham do khai thac v6i mang
lui cong trinh khoan khé Ion. Mot thyuc té thuong dit ra cho cac nha dia chat mo 1a can bé tri bao nhiéu
cong trinh thim do bd sung (hodc tham do khai thac) va bd tri ¢ dau 1a hop ly. Trong thim do ty my va
tham do khai thac cac mo than & Quang Ninh, trong dé c¢6 khu mé NH-KT, theo tac gia thi giai phap tot
nhat la sir dung phuong phap tham do dang tuyén két hop phi tuyén (20+30% s6 lugng cong trinh phi
tuyén). Hé thong tham do méi phd hop véi dic dlem hinh thai, kién tric via, dic diém nép udn, dut gay
khu mo NH-KT. Sé lugng cong trinh thim do can thiét va lya chon vi tri cu thé phai dya vao dic diém
truong hinh hoc cuc b cua via than trong tirng khdi dong nhat yéu té duoc gigi han boi 6 mang tham do,
nhu vay & nang cao do tin cay trén tirng khdi kich thuéc nho. Mat do mang ludi thim do dwgc phan bé tuy
thudc vao mure do ty mi cua ting khéi tham do va dic diém riéng cua timg trudng moong, trudong moé hodc
tap via than, dam bao vira ké thira va phat trién trén co s¢ hé thng tham do cii, song tranh duoc sy phan
bé rai déu trén tirng tuyén mat cit dia chat, tuyén tham do.

5. Két luan va kién nghi

Khu mé NH-KT ¢6 dic diém céu tric dia chat va dic diém hinh théi-kién trdc cac via than dudi muc -
300m don gian hon phan tir -300m dén 19 via, cac via than c6 goc ddc thay doi kha phuc tap. Tuy c6 su
phét trién cac nép udn bac cao nhung quy mé nho hon phan trén mirc -300m, nén anh huang khong 16n dén
ddc diém hinh théi cac via than, ciing nhu cong tac tham do va khai thac. Két qua tong hop tai liéu cho thiy
s6 lugng via than dudi mirc -300m giam so véi phan trén mit, nhung chiéu day 6n dinh hon. Két qua ciing
cho thdy tiém ning tai nguyén than khu mé 1 rit Ion véi téng trir lugng, tai nguyén dat 650,243 triéu tin
(du6i muc -300m la 262,131 triéu tAn; véi cap 111+122 dat 11,287 triéu tan, chiém 4,3%:; cép 333 +334a
dat 231,258 triéu tin, chiém 88,22%). Cin cir vao dic diém ciu trac dia chit, hinh thai, kich thudc, thé nam
va mirc d6 6n dinh vé chiéu day céc via than cho thiy phan cac via than dugi mic -300m khu mé NH-KT
twong wng vai nhdm mo tham do loai 1, day 1a co s& xac dinh mang luéi cdng trinh tham do dudi mac -
300m khu mo NH-KT.

Khi tién hanh cong tac tim kiém, tham do than dudi sau (dudi mac -300m), can tap trung nghién ciu
lam sang t6 dic diém céu tric dia chét, dac biét 1a cac ciu tric nép udn bac cao. Chiéu sau dia ting chira
than, dic diém hinh thai cau trdc via, ciing nhu muc do on dinh cua céc via than. Giai doan tham do dau
tién chi nén tham do dén muec tin cay (Cap 122), trong nhiing giai doan tham do tiép theo s& dan day mang
lu6i tham do vao cac khu vuc via ¢6 trién vong cong nghlep, nang cap trir lugng, tranh lang phi. Trinh tu
thi cong cac cong trinh tham do 1a hét sirc quan trong va can thiét khi tham do than dudi -300m khu mo
NH-KT néi riéng va bé than Quang Ninh néi chung. Can két hop va phat trién cong nghé khoan tham do
trong 16 dé giam thiéu chi phi gi4 thanh ddi véi nhing khu vurc da ¢6 10 khai thac dén muc -300m cho pham
Vi cac via cuc bd chua dat mang ludi tham do
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ABSTRACT

Morphological and structural features of coal beds and explored
problems under level -300m of the Nga Hai-Khe Tam mine area

Dung Tien Nguyen®”, Hung The Khuong?, Tinh Thanh Bui*, An Manh Do?, Huan Hoang Nguyen?
L Faculty of Geosciences and Geoengineering, Hanoi University of Mining and Geology
2Vinacomin Informatics, Technology, Environment Joint Stock Company

The Nga Ha-Khe Tam mine area has explored and exploited from 1994 until the present, and nowadays,
the mine is mining under depth level -100m and under level -300m in some places of the central studied
area. Most reserves of level 122 and higher one are exploited, and other coal resources are just investigated
very simple and unidentified, especially under level -300m. Wherefore, in order to limit the risks are
mentioned above, an analysis of morphological and structural features of coal beds and explored problems
under level -300m of the Nga Hai-Khe Tam mine area is carried out. Based on the previous synthetic
documents, the combination of the data processing and geo-mathematic methods, the paper was clarited
the morphological and structural features of coal beds and solved problems of the exploration coal beds
under level -300m in the Nga Hai-Khe Tam mine.

Keywords: Morphological and structural features; coal resource potential; coal reserves; exploration.
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ERSS HOI NGHI TOAN QUOC KHOA HQOC TRAI BAT
S VA TAI NGUYEN VO'I PHAT TRIEN BEN VIPNG (ERSD 2020)
EARTH SCIENCES AND
NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

biéu kién hoa-ly thanh tao va nguon goc dung dich tao quang vang
trong thanh tao phun trao ria Tay Nam cau trdc Bu Khang
Pong Vin Giap'*, Nguyén Dinh Luyén?

' Lién doan Intergeo
2 Truong Dai hoc Mo - Dja chat

TOM TAT

Vigc nghién cuu nham muc dich gop phan x&c 1ap kiéu mo quing vang trong thanh tao phun trao ria tay
nam cau trdc Bu Khang, dua trén céc s6 liéu khoa hoc dinh lugng, duoc tién hanh béi cac phuong phép
phén tich hién dai nhu: Phuong phap xac dinh nhiét d6 dong hoa bao thé; Phuong phap Nghiém lanh;
Phuong phéap quang pho Raman; Phuong phép xac dinh dong vi Oxy va HydrO Két qua nghién ctru da xac
dinh duoc cac thdng s6 hoa-ly cua sy thanh tao 2 kle’u qgang vang trong vung nghlen ctru nhur sau: Sy thanh
tao kiéu quang thach anh-arsenopyrit-vang duoc bat dau ¢ nhi¢t d6 290-350 °C va ap suat 950-1883 bar
g voi do sau két tinh 3,90+5,34 km tur dung dich clorua nhi¢t do cao c6 chtra CO, nong d6 mudi trung
binh (3.39-5.86 wt% NaCl); Sy thanh tao kiéu quang thach anh-sulfua da kim-vang xay ra & nhiét d6 trung
binh 197-270 °C, ap suit 940-1052 bar tng véi d6 sau két tinh 3,30+3,90 km tir dung dich clorua c6 do
mudi thap (3.06-4.18 wt% NaCl). Su c6 mit cua khi Nito trong thanh phan pha khi cua cac bao thé Chat
luu trong thach anh cua ca 2 kiéu quang chiing minh chét luu co nguon goc magma. Nhiét d6 va do mudi
trong qua trinh tao quang giam mot cach tir tir do c6 su pha lo&ng chét luvu boi nudc khi quyen Ty lé cac
ddng vi oXy (6180) va hydro (8D) cua nudc trong bao thé cua ca 2 kiéu quang vang trong vung nghién cau
ciing cho thay nguon nudce cua dung dich nhiét dich tao 2 kiéu quang deu 6 nguon goc magma bi pha Ioang
boi nudc khi quyén. Cac két qua vé didu kién héa-ly thanh tao va ngudn géc ctia dung dich tao quang vang
da goép phan khang dinh quang vang trong thanh tao phun trao ria tdy nam cau tric Bu Khang thuoc kiéu
mo nhiét dich pluton.

Tir khoa: Quang vang; didu kién hoa-ly; ngudn géc dung dich tao quing; thanh tao phun trao, Bu Khang.

1. Pit véan dé

Ving nghién citu nam ¢ ria ty nam khéi nang B Khang, 1a mét phan nhé thuge Pai tao ni Paleozoi
mudn-Mesozoi sém Truong son (theo Tran Van Tri va nnk, 2009). Bay la ving c6 cau tric dia chat phuc
tap va biéu hién khoang san vang phong phu. Tham gia vao cau trdc viing nghién ctru gém c6 cac thanh tao
luc nguyén bi bien chat tudi Np h¢ tang Bu Khang, cac thanh tao luc nguyén tuéng bién sau tudi Ordovic
muon-Devon sém (hé tang Song Ca, H¢ tang Hudi Nhi), cac thanh tao luc nguyén-carbonat tuong hdn hop
bién ndng-sau trung binh tudi Devon sém-Carbon som (hé tang Huoi LGi, h¢ tang Nam Kén), va T6 hop tram
tich-phun trao-xam nhap axit tudi Trias gitra (hé tang Dong Trau, hé ting Quy 'Lang, phuc h¢ Song Ma) Qua
trinh thanh tao quang vang trong vung nghién ciru duoc khong che bai cac yéu té: yéu tb magma xam nhap
la cac thanh tao granitoid phuc h¢ Song Ma (GP/Tzsm); yeu to cau tric kién tao 1a hé thong dut gay tay bac-
dong nam va cac cau truc sinh kem; yeu t6 thach hoc-dia ting 1a cac d4 phun trao ryolit, ryodacit, andesit
va tuf ctia ching thudc tap 1 hé ting Bong Trau (T,adt) dong vai tro viy quanh quang. Cac nha dia chat
Lién doan Intergeo da phat hién duoc 8 doi khoang hod sulfur chira vang, trong d6 da khoanh nédi dwoc 10
than quang Céc dei khoang hoa va than quang phan bd trong cac da phun trao axit dén trung tinh bi dap
v, ca nét va bién ddi, kéo dai khong lién tuc khoang 20 km theo phuong 4 vi tuyen tir ban Hudi Co thudc
xa Hiru Khudng, huyén Tuong Duong qua ban Hudi May dén ban Tang thugc x& Cam Muon, huyen Qué
Phong, tinh Ngh¢ An. Tuy phan bé trong cac thanh tao phun trao nhung quang hda vang trong vung nghién
ctru thude kiéu mo nhiét dich lién quan xam nhap (nhiét dich pluton) va duoc déc trung boi 2 kiéu quang
san pham: thach anh-arsenopyrit-vang va thach anh-sulfua da kim-vang. Tap thé tac gia st dung cac phuong
phap nghién ctu dinh luong hi¢n dai dé 1am 3 diéu kién héa-ly thanh tao cua tirng kiéu quing ciing nhu
nguon goc cua dung dich tao quang vang trong vung nghién cuu.

2. Cac phuong phap nghién ciu

Viéc xac dinh diéu kién héa-ly tao quang va ngu0n goc cua dung dich tao quang vang trong vung nghién
ctru dugc thuc hién tai Phong thi nghiém trong diém qudc gia cua truong Pai hoc Nam Kinh, Trung Quéc
bang cac phuong phép phan tich chinh sau:

*Tac gia lién h¢
Email: dongvangiap@gmail.com
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* Phwong phdp xdc dinh nhiét dp dong hoa bao thé: Bao thé nhiéu pha (Iong-ran-khi) hozc hai pha
(long-khi) ton tai trong khoang vat dugc sir dung rong réi nhat dé xac dinh nhiét do thanh tao khoang vat
bang phwong phap ddng héa. Khi tién hanh phuong phap ddng héa, cac pha trong bao thé bién déi dan cho
dén khi thanh mot pha (nghia 1a 1am nguoc lai qua trinh két tinh ctia khoang vat trong tu nhién). Gia tri
nhiét do tai thoi diém dong pha la nhiét d6 dong hoa bao thé, nhiér dg dong hda bao thé duroc xem la nhiét
3 toi thiéu két tinh khoéng vat. Viéc xac dinh nhiét do ddng nhét dugc thuc hién bang cach tang nhiét do
tir 0-500 °C vdi tde do 10 °C/pht, quan sét cé sy chuyén cia bao thé pha khi thi didu chinh voi tbe do 1
°C/phut dé dé dang quan sét, sau khi bao thé khi-long da ddng nhat thi xac dinh dugc nhiét do dong hoa.

* Phwong phdp xdc dinh nhiét dj diém dong bing (Phwong phap Nghi¢m lgnh): Khi lam lanh bao thé
thap hon nhiét do trong phong téi muc nhét dinh s& gay ra sy bién d6i bén trong bao thé. Nghién ciru bao thé
& mién nhiét d6 am nay 1a nhiam xac dinh nhing thong s6 bién d6i d6 (nhu x4c dinh nhiét do ) dong bang, thang
hoa, két tinh otecti va ngung tu khi bén trong bao the) Tuy thugc gitra nhigt do két tinh va nong do muoi trong
bao thé khi 1am lanh, quan sat dugi kinh hién vi c6 thé xac dinh dugc thanh phan, nong 6 mudi (NaCl,
Na,COs, NaHCOs...) va cic loai khi (CO2, SOz, H2S, NH....). Nhiét do diém dong bang duoc xac dinh thong
qua qué trinh giam nhiét do. Pau tién nhiét do giam xudng -190 °C véi tbe do 30 °C/phut, sau d6 ting nhiét
do tir -190 °C dén 0 °C véi toe d6 5 °C/phit. Quan sét ki su déng bang hoan toan ddng nhét cua pha long va
pha khi, ciing nhu sy chuyén pha ciia pha khi khoi pha long. Viéc nghién ciru nhiét d¢ diém dong bang duoc
thyc hién bang may vi nhiét ké THMSG-600 ciia hang Linkam (Vuong qubc Anh). Do mudi va ty trong dung
dich trong cac bao thé duoc tinh toan theo nhiét 6 diém dong bang cudi cing theo phwong phap ciia Bodnar
va Vityk, 1994.

* Phwong phdp phé Raman xdc dinh thanh phan bao thé: Thanh phan cua pha khi trong céc bao thé chat
Iwu duge xac dinh bang phuong phap quang phd Raman, sir dung méy phd ké Ramanor U-1000 va bo do Horiba
DU 420E-OE-323 hang Jobin Yvon, dau laser Millennia pro hdng Spectra-Physics; Kinh hién vi Raman
Confocal alpha 300R hiing WTTec. Ciing c6 thé xéc dinh thanh phan bao thé trong thach anh bang céch sir dung
thiét bi Renishaw RM 2000 Raman gan véi laser Ar-ion ¢6 cong suat bé mat 5 m W véi bic xa (514,5 nm), bo
phét thiét bi dién tich vai dién tich 1 20 pm2. Dai quét duoc cai dat tir 1000-4000 cm', thoi gian mdi 1an quét 1a
30s va do phan dai phd 1a+2 cm?,

* Phwong phdp pham tich d(;ng vi bén & 80 va ¢ D: Viéc st dung cac ty sb dong vi oxy va hydro dé luan
giai mo khoang la so sanh céc ty s6 180710 (3'°0 ) va D/H (3D) cia dung dich tao quang véi cac ty s6 d6 cua
céc loai nudc ngudn goc khéc nhau, tir d6 c6 thé biét duoc ngudn nuée cia dung dich tao quing va kha nang co
su pha tron caa cac ngudn nudc khac nhau trong qué trinh di chuyén caa dung dich tao quang.

3. Két qua nghién ciru va thio luan
3.1. Veé diéu kién hda - ly tao quang

Céc thong sé hda-ly tao quing dugc nghién ciru bao gom nhiét do tao quang (T°C); ap suat tao quang (P
bar) va do sau tuong tng (km); ty trong dung dich tao quang (g/cmd); ndng d6 mudi cua dung dich tao
quéng (wt% NaCl). Cac thong sb nay duoc xac dinh bang phuong phap nghién cau nhiét do ddng héa bao
thé chat luu khi-long hoac long-khi va phuong phép x4c dinh nhiét do diém dong bang cua pha long trong
bao thé (phuong phap Nghiém lanh). Cac bao thé chét luu duoc nghién ciu trong céc lat mong dung cho
ca anh sang truyén qua va anh sang phan xa. Cc bao thé chét luu trong thach anh cua cd 2 kiéu quang deu
Ia bao thé khi-long nguyén sinh hinh dang ding thudc tron canh, oval, dng kéo dai va c6 kich thuéc gan
tuong tu nhau: cac bao thé cua kiéu quang thach anh-arsenopyrit-Au c6 kich thudc 3x+10x5um; cac bao
thé cua kiéu quang thach anh-sulfua da kim-Au c6 kich thudc 2x2+10x4um; Nhiét do ddng héa hoan toan
céc bao thé thanh chat long ddi vai kiéu quang thach anh-arsenopyrit-Au la 290 +350°C; di vai kiéu quang
thach anh-sulfua da kim-Au la 197+270°C. Nong d¢ mubi déi vai kiéu quang thach anh-arsenopyrit-Au la
3,39+5,86 wt% NaCl; d6i véi kiéu quang thach anh-sulfua da kim-Au l1a 3,06+4,18 wt% NaCl. Theo c4c
sd ligu nhan dugc thi ty trong cia CO, dugc danh gia d6i vai kiéu quang thach anh-arsenopyrit-Au 1a
0,733+0,905 g/cm? va &p suat thanh tao 950+1883 bar tuong tng véi do sau két tinh 3,90+5,34 km; ddi voi
kiéu quang thach anh-sulfua da kim-Au 12 0,693+0,857 g/cm? va &p suat thanh tao 940+1052 bar twong ttng
Vv6i do sau két tinh 3,30+3,90 km. Két qua nghién ciru cac thdng sb hoa-ly cua 2 kiéu quing dugc tdng hop
& Bang 1. Céc thong sb héa-ly va méi trong quan cua chung di véi tirng kiéu quing dwoc thé hién ¢ cac
hinh 1,2, 3,4,5,6.

Cian cir vao cac sb lidu da nhan duoc c6 thé két luan ring su ling dong quang san phim (giai doan san phim
I) duoc bt ddu & nhiét do va ap suat twong ddi cao (950-1883 bar, ~ 290-350 °C) tir dung dich clorua cé chia
COg, ndng d6 mudi trung binh (3.39-5.86 wt% NaCl). Sau d6 do &p suit giam (940-1052 bar) - dung dich khac
pha, kém theo sur giam nhiét d¢ va nong do ciia dung dich va su ling dong quang cia giai doan san pham Il xay
ratir dung dich clorua cé nhiét do trung binh (197-270 °C) va d6 mudi thap (3.06-4.18 wt% NaCl).
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3.2. Vé nguén géc cia dung dich tgo quing

Két qua phan tich x4c dinh thanh phan cua pha khi trong cac bao thé chét luu bang phuong phép quang
pho Raman duoc thé hién & Hinh 8. C6 thé nhan thay sy ¢6 mat cua khi Nito trong thanh phan pha khi cua
c4c bao thé chat Iuu trong thach anh cua ca 2 kiéu quang (Hinh 8), diéu nay nhanh chong ching minh riang
chat Iuu c6 ngudn goc magma. Theo ddi dugc sy giam tir tir cua nhi¢t 46 va d6 muodi trong qua trinh tao
quang do c6 sy pha lodng chét luu boi nude khi quyén. .

Két qua phan tich déng Vi bén da xéc dinh duoc ty 1¢ cac dong vi 5°0 va 3D cuia nudc trong bao the cua ca 2
kiéu quang vang trong viing nghlen ciu (Bang 2) dugc biéu dién trén biéu d6 (Hinh 7) cho thay ngudn nudce cia
dung dich nhi¢t dich tao quang co nguon goc magma bi pha lodng béi nuéce khi quyen (Meteoric water).

Bang 1. Két qua cac thong so hoa-ly khi phan tich bao thé trong thach anh
cua 2 kiéu qugng Au khu vuec ria tdy nam cdu tric Bu Khang

Ky hiéu | Bao | Kichthwée | Diémdéng | Nhiétdd dong | Pomudi | Tytrong | Ap suit Do siu két

miu thé (um) bing (°C) héa (°C) (Wt %) (g/cm®) (bar) tinh (km)
1 4x3 23 200 3,87 0,693 950 3,38
2 5x4 2.2 197 371 0,673 940 3,30
3 3x2 23 245 371 0,834 991 3,71
4 3x2 21 230 3,55 0,837 972 3,52
5 72 -2 240 3,39 0,841 984 3,64
6 5x3 21 250 3,55 0,828 1012 3,75
7 6X5 -1,9 205 3,23 0,726 958 3,40
8 10x3 -2 200 3,39 0,693 950 3,38
9 5x4 21 220 3,55 0,827 967 3,50
10 3x2 -2 210 3,39 0,820 961 345
11 5x2 -2 200 3,39 0,693 950 3,38
12 5x2 21 205 3,55 0,725 957 3,40
13 5x4 23 230 3,87 0,837 972 3,52
BOTl}'ZK 14 5x3 22 200 3,71 0,694 951 338
15 10x3 21 230 3,55 0,837 972 3,52
16 5x2 24 220 4,03 0,827 967 3,50
17 10x2 2.2 200 371 0,693 950 3,38
18 2x2 -18 260 3,06 0,849 1027 3,86
19 6x2 24 270 3,87 0,857 1052 3,90
20 6x2 -2 245 3,39 0,834 991 3,71
21 6x2 23 200 3,87 0,693 950 3,38
22 3x3 24 220 4,03 0,827 967 3,50
23 5x4 -2 200 3,39 0,693 950 3,38
24 4x3 -18 210 3,06 0,819 960 3,45
25 5x2 -1,9 210 3,23 0,820 961 345
26 6x4 25 245 4,18 0,836 992 3,72
27 10x4 23 240 371 0,841 984 3,64
1 5x4 -2 303 3,39 0,733 1099 4,07
2 6x2 -33 320 541 0,887 1255 4,62
3 3x2 33 315 541 0,745 950 4,02
4 10x5 -3 345 4,96 0,883 1251 4,63
5 3x2 2,7 330 4,49 0,879 1248 4,65
6 4x3 26 340 4,34 0,905 1883 5,07
7 7x3 -3 320 4,96 0,883 1251 4,63
8 7x3 28 320 4,65 0,880 1249 4,63
9 2x3 26 325 4,34 0,881 1250 4,62
10 3x2 -2 320 3,39 0,883 1251 4,63
BTLK | 11 5x2 21 315 3,55 0,745 950 4,02
01/1 12 5x3 -2 345 3,39 0,879 1439 5,33
13 10x5 24 342 4,03 0,880 1440 5,33
14 7x3 -2 325 3,39 0,881 1250 4,62
15 7x3 2.2 350 3,55 0,881 1441 5,34
16 5x4 -2 320 3,39 0,881 1250 4,62
17 8x5 25 334 4,18 0,875 1244 4,65
18 4x3 3,6 316 5,86 0,745 950 4,02
19 6x4 -3 340 4,96 0,905 1883 5,07
20 4x3 2,7 342 4,49 0,880 1440 5,33
21 3x2 21 290 3,55 0,857 1052 3,90
22 2x3 2,2 330 3,71 0,875 1244 4,65
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Hinh 7: Biéu d6 xdc dinh nguon nueéc cua dung dich tao qudng tir cac két qud phdn tich dong Vi bén 5D va 5'°0 ciia dung dich
tao quang vang khu vurc ria tdy nam cau trdc Bu Khang. (Sur dung biéu do cua V.1.Xmirnov, 1982)
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Bang 2. Két qua phan tich dong Vi 6D%o va 5'°0%, trong bao thé thach anh 2 kiéu quang vang
khu vic Ria Tay nam cau tric Bu Khang
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0D %o 0°0%o
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Hinh 8. Bdc diém hinh thdi cdc bao thé va két qua phan tich thanh phan pha khi ciia bao thé trong thach
anh thuée 2 kiéu qudng vang khu vuee ria tdy nam cdu tric Bit Khang. (Su dung phwong phdp quang phé
Raman, thiee hién tai Phong thi nghiém trong diém quoc gia, Pai hoc Nam Kinh, Trung Quéc)
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4, Két luan

* Sy lang dong quang san pham ng véi kiéu quang thach anh-arsenopyrit-vang (giai doan san pham 1)
dugc bit dau & nhiét d6 290-350 °C va ap suit 950-1883 bar g vaéi do sau két tinh 3,90 + 5,34 km tir dung
dich clorua nhiét do cao c6 chira CO2, nong d6 muél trung binh (3.39-5.86 wt% NaCl). Sau d6 dung dich
co su chuyen pha, kém theo sy giam nhiét ¢6 va nong do cua dung dich va su ling dong quing cua giai
doan san pham |1 &ng véi kiéu quang thach anh-sulfua da kim- vang xay ra tir dung dich clorua c6 d6 mudi
thap (3.06-4.18 wt% NaCl), nhiét d¢ trung binh 197-270 ° C, &p suat 940-1052 bar ting véi do sau két tinh
3,30 + 3,90 km.

* Sy ¢6 mat cua khi Nito trong thanh phan pha khi ciia cac bao thé chét luu trong thach anh cua ca 2
kiéu quang chimg minh chat luu c6 nguon goc magma. Nhiét do va o mudi trong qué trinh tao quang giam
mot cach tir tir do c6 sy pha lodng chat luu boi nuwéc khi quyén. Ty 1é cac dong vi oxy (5 1) va hydro (8
D) cua nuéc trong bao thé cua ca 2 kiéu quang vang trong ving nghién ctru ciing cho thiy ngudn nudc cua
dung dich nhiét dich tao 2 kiéu quang vang trong vuing nghién ctru déu c6 ngudn goc magma bi pha lodng
boi nude khi quyen (Meteoric water).

* C4c két qua vé diéu kién héa-ly thanh tao va nguon goc cua dung dich tao quéng vang da gop phan
khing dinh quang vang trong thanh tao phun trao ria tay nam c4u tric Bu Khang thudc kiéu mo nhiét dich
pluton (nhiét dich ngudn xam nhap sau).
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ABSTRACT

Physico-chemical conditions of formation and genesic
of the solution to create gold ore in erupted formation
at the Southwestern edge of Bu Khang structure

Dong Van Giap'*, Nguyen Dinh Luyen?
! Intergeo Division
2 Hanoi University of Mining and Geology

The research aims to contribute to the establishment of the type of gold ore mine in the southwestern edge erupting
formation of Bu Khang structure, based on quantitative scientific data, conducted by modern analytical methods
such as: Method of determining the temperature of homogenization; Cryotherapy; Raman spectroscopic method,;
Method for the determination of oxygen and hydrogen isotopes. The results of the study have determined the
physico-chemical parameters of the formation of two types of gold ores in the study area as follows: The formation
of quartz-arsenopyrite-gold ore type started at 290-350°C. and pressure 950-1883 bar corresponding to
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crystallization depth of 3.90 +~ 5.34 km from high temperature chloride solution containing CO,, average salt
concentration (3.39-5.86 wt% NaCl); The formation of quartz-sulfide multi-metallic-gold ore type occurs at an
average temperature of 197-270 °C, a pressure of 940-1052 bar with a crystallization depth of 3.30 + 3.90 km from
chloride solution. low salinity (3.06-4.18 wt% NaCl). The presence of nitrogen gas in the gaseous composition of
the quartz-fluid inclusions of both types of ore proves that the fluid is of magma genesic. The temperature and
salinity in the ore-forming process decrease gradually due to the dilution of the fluid by atmospheric water. The ratio
of oxygen (5 180) and hydrogen (5 D) isotopes of water in the inclusions of both types of gold ore in the study area
also shows that the water source of the hydrothermal solution creating two types of ore are of magma genesic.
diluted by atmospheric water. The results on the physico-chemical condition of formation and the genesic of the
gold ore forming solution have contributed to confirm the gold ore in the southwestern edge eruption formation of
the Bu Khang structure in the pluton hydrothermal mine type.

Keywords: Gold ore; physico-chemical conditions; genesic of ore-forming solution; erupting formations;
Bu Khang.
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ERSE HOI NGHI TOAN QUOC KHOA HQOC TRAI BAT
3 VA TAI NGUYEN VO'I PHAT TRIEN BEN VIPNG (ERSD 2020)

EARTH SCIENCES AND
NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Sy tich lity cac kim loai nang (As, Cd, Cu, Pb va Zn) trong dat bai thai
cac mo khai thac khoang san tai tinh Thai Nguyén

Nguyén Ngoc Son Hai® 3*, Nguyén Ngoc Nong™ Nguyén Khic Giang?,
Nguyén Thanh Hai?, Peter Sanderson®, Ravi Naidu®
! Truong Dai hoc Nong 1am Thai Nguyén (TUAF),
2 Truong Pai hoc M6 - Pia chat (HUMG),
3 Trung tm toan cau vé cdi tao méi trieong (GCER), Pai hoc Newcastle, Uc

TOM TAT

Nghién ctru nham danh gia su tich lity kim loai nang (As, Cd, Cu, Pb, Zn) trong dat bi thai cua 3 khu khai
thac khoang san bi & nhiém ¢ tinh Thai Nguyén, gdm moé thiéc Ha Thuong (HT), moé sét Trai Cau (TC) va
mo chi kdm Lang Hich (LH). Cac mau dat duoc phan tich bing XRD, SEM va EDS. Két qua nghién ciu
chi ra rang ham lugng As, Cd, Cu, Pb va Zn trong dat thay doi twong tng tir 4 dén 2605, tir 0 dén 124, tir 6
dén 603, tir 45 dén 5008 va tir 64 dén 31789 mg/kg. Thanh phan khoang chat dit c6 anh huéong dén do pH
va ham luong cac kim loai nang (KLN) trong dat. Theo d6, dat mé thiéc Ha Thuong chira cac khoang vat
asenopyrit (FeAsS), franklinit (ZnFe3*,04) va pyrit (FeS), gop phan tao ra As, Zn va Fe cao, dic biét 1a
trong moi trudng dat chua (pH <5). Céc khoang vat dolomit CaMg(COs),, canxit (CaCOs) va aragonit
(CaCOs) c6 mit trong dét bai thai cia mé chi kém LH, gop phan lam méi trudng dat c6 tinh kiém (pH 8,28)
va ting ham luong Pb, Zn trong d6. Phan tich trong quan Pearson cho thay ¢6 sy twong quan 16 rang giita
ham luong KLN va tinh chat dat, trong d6 pH dat c6 anh huong rat 1on.

Tirkhoa: Su tich lity; dat & nhidm; kim loai nang; bai thai mo.

1. D3t vin dé

Hién nay 6 nhiém dit dang 1a van nan toan cu. Theo Naidu va cac cong su (2015), wéc tinh c6 hon ba
triéu diém 6 nhidm trén toan cau, gy thiét hai kinh té rat I6n va rai ro 16n cho méi truong ciing nhu stc
khoe con ngudi. Su tich liy va 6 nhiém KLN nhu As, Cd, Cu, Pb va Zn trong dat dang dwoc quan tam rong
rdi trén thé gisi. Ham luong ciia KLN tich lily ting cao va tiép tuc ton tai mot thoi gian dai sau khi dugc
dua vao dat. C6 nhiéu nguyén nhan dan dén tich lity KLN trong dit, trong d6 hoat dong cua con nguoi dong
vai tro néi bat. Khai thac mo khoang san dugc coi 1a mét trong nhirng nguyén nhan chinh gay 6 nhidm mai
truong boi KLN. Cung véi su hiéu biét x& hoi tot hon ciing nhu nhan thirc vé tac dong cua dat bi 6 nhiém
dbi vai stc khoe con nguoi, cac nha khoa hoc hién dang tap trung nghién ciru va ép dung cong nghé hién
dai dé danh gia hién trang moi truong dat va phuc hoi céc vi tri bi 6 nhiém.

Trong nghién ctru ndy tap trung danh gia hién trang phan b6 cac KLN va céc nhan t anh huong dén sy
tich liiy KLN trong dat bai thai & 3 mo khoéng san tai tinh Thai Nguyén. Tir d6 c6 dinh hudng cho viéc cai
tao, str dung bén viing cac bai thai mo sau khai thac va giam thiéu 6 nhiém.

2. Phwong phap nghlen cuu
2.1. Thei gian va dia diém nghién ciru

Nghién ctru dugc thuc hién tir thang 3/2016 dén thang 8/2019. Cac dia diém nghién ctru dugc chon la
cé4c béi thai cuia mo thiéc HT (huyén Dai Ttr), mo sat TC (huyén Dong Hy) va mé chi kém LH (huyen DPong
Hy) (Hinh 1). Mo thlec HT bao gém cac mach quang thiéc-sulfua nam trong cac da granit. Quang c6 thanh
phan khoang vat chu yeu 14 casiterit (SnOy), asenopyrit (FeAsS), pyrit (FeSz). Mo chi k&m LH c6 cac than
quang phan b trong cac tap da voi voi thanh phan khoang vat quang chu yéu la galenit (PbS), sphalerit
(ZnS), pyrit (FeS). Mo sat TC c6 thanh phan khoang vat quang chu yéu la magnetit (FesOa), hematit
(Fe20s); ngoai ra con co pyrit (FeSz), chancopyrit (CuFeS), galenit (PbS), sphalerit (ZnS). Cac mo nay da
duoc khai thac tur hang chuc nam nay, dé lai mot khdi lugng I6n dit d4 thai c6 kém theo cac khoang vat
sulfua chira cac KLN lan trong d4 thai & cac bai thai caa mo.

2.2. Ldy mdu va chudn bj méu

*Tac gia lién h¢
Email: nguyenngocsonhai@tuaf.edu.vn
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Téng s6 18 mau dét da dwoc thu thap tir mo thiée HT, mo sét TC va mo chi kém LH. M&i mé 6 vi tri va
mau dugc liy ¢ ting d4t mat 0-20 cm.Vi tri cac mau dét dugc xac dinh bang phuong phap 6 tiéu chuan sinh
thai (Nirola va cong su, 2016). Cac mau dat theo phuong phap thong thuong, loai bo soi, dé khd tu nhién
trong khong khi nhiét @6 phong (23-30°C) trong 120 gid va dugc sang qua rdy 2 mm, sau d6 dugc luu tri
trong céc thung chira bang polypropylen.

Toan bo mau dit dugc xir ly chiéu tia X dé kiém dich va bao quan ¢ nhiét do phong tai Trung tam toan
cau vé cai tao moi trudng (GCER), Pai hoc Newcastle, Uc.

Vi tri cdc md tinh Théi Nguyén (a) M chi kém Lang Hich

Hinh 1. V tri Idy mqu: (a) Bai thai mo chi kém Lang Hich, (b) Bai thai mé thiéc Ha Thuong
va (c) Bai thai mg sat Trai Cau

2.3. Phwong phdp phén tich mau dat

Mau dit (phin <2 mm) duogc phan tich theo cac phuong phap phan tich tiéu chuan (Nirola va cong su, 2016).
Phuong phép phén tich xc dinh cac thugc tinh hoa hoc va KLN trong dat (Hdi va cong su, 2020). Ham lugng
KLN (As, Cd, Cu, Pb, Zn) tong so trong dat duogc phan tich bang may ICP MS 7900 va ICP EQS Perkin.

2.4. Phan tich thanh phan khoang vt ciia dat

Céc mau dit dugc phan tich sdu hon bang céch sir dung céc thiét bi phan tich hién dai xac dinh ban chat
cua khoang silicat, sesquioxit va nguon géc khoang chat, dang ton tai ciia cac KLN. Cac mau dugc phéan
tich bang nhiéu xa tia X (XRD), sir dung méy do nhiéu xa Panalytical XPert Pro. Cac két qua XRD dugc
xtr Iy bang phan mém XPert HighScore, phién ban 4.6a. Cudi cting, mau dwoc phan tich bang kinh hién vi
dién tir quét (SEM) Zeiss Sigma gan véi may do phd phan tan ning lugng tia X (EDS) trén cac manh kim
loai nang dugc cd dinh trén bang cacbon va dugc phu cachon.

2.5. X ly sé liéu va phan tich théng ké

Phan tich thong ké Pearson duoc thyc hién dé danh gia mdi twong quan gitra ham lwong KLN trong dat
va céc tinh chét dét khéc, bao gdm: pH, EC, CECB, TC, TOC, DOC, ham luong sét, limon va cét. Phan
tich thong ké xac dinh su khac biét co y nghia (& mirc y nghia it nhat 95%) gitra cac cong thuc vai cac bién
cu thé st dung SPSS (phién ban 26).

3. Két qua va thao luan
3.1. Tinh chat dat va su tich liiy kim logi nang trong dat bai thdi cAc mé nghién ciru

Két qua phan tich ciia nhém tac gia cho thiy do pH trung binh cua dat thay doi tir axit yéu (5,00) tai mo
thiéc HT dén trung tinh (6,96) tai mo st TC va kiém (8,28) tai mo chi kém LH (Bang 2). B dan dién (EC)
dao dong trong khoang tir 15,09 dén 320 pS/cm ¢ HT, 97,85 dén 850,5 pS/cm & LH va 26 dén 355 pS/cm
& TC (twong ty nhu & HT). Nguoc lai, kha ning trao ddi cation co ban (CEC-B) tai TC rat cao (2,68-17,95
cmol/kg) di kém véi dit bai thai co ham luong sét rat cao so véi HT va LH. Bang 2 ciing cho thdy dét cua
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3 béi thai c6 céc tinh chat nhu két ciu dat, luong dat sét, cat va limon khac nhau. Ham lugng céc oxit Fe,
oxit Al va oxit Mn lan luot 12 0,28-12,49 g/kg, 0,5-12,6 g/kg va 0,025-0,02 g/kg.

Theo két qua phan tich tai Bang 2, tai HT ham lugng As rat cao (trung binh 1515,91 mg/kg), cao hon
nhiéu so vai hai bai thai mo TC va LH. Cu thé, ndng d6 As & HT dao dong tir 430,49 mg/kg dén 2604,62
mg/kg, trong khi & LH va TC trung binh lan luot 1a 44,35 mg/kg va 43,31 mg/kg. Diéu d6 cho thay c6 mdi
lién quan tryc tiép giita As trong bai thai mo HT véi ham luong khoéng vt asenopyrit rat cao trong quang
ctia mo thiée nay. Tuy nhién, ham lugng 6xit sat va dxit nhom trong LH nho hon HT va TC, trong khi ham
luong chi trong mo TC (720,91 + 539,80 mg/kg) thap hon & céc vi tri HT va LH (Bang 1).

Ngoai As, ham luong cao ciia KLN khac (Cd, Cu, Pb va Zn) thé hién rd rang trong hau hét cac mau dat
bai thai ciia mo thiéc HT, mo sat TC va mé chi kém LH. Ham lwong Cd trung binh 36,87 mg/kg (Ién tGi
123,7 mg/kg Cd) tai LH; ham luong Cu 1a 312,33mg/kg tai TC, 1én dén 602,95 mg/kg tai HT; ham lwong
Pb cao Ién téi 5.008 mg/kg tai LH va 41.401 mg/kg tai HT; ham luong Zn rat cao, trung binh la 7099 mg/kg
(1én dén 31,79 g/kg).

Bang 1. Tinh chdt dat va si tich liiy kim logi ndng trong dat bai thdi ciia 3 mé nghién cizu
Mé thiéc Ha Thuong | M6 chi kém Lang Hich Mé st Trai Cau

(HT) (LH) (TO)
Vi tri GPS (21°40'N 105°50'E) (21°43'30"N 105°5123"E) (21°35'39"N 105°57'06"E)
pH 5,00 £ 0,63 (4,12-5,95) | 8,28 +0,37 (7,43 -8,72) | 6,96 £ 0,61 (6,01 — 7,74)
EC (uS/cm) 102,11 + 86,60 227,7 + 200,95 166,13 + 121,87
CECs (cmol/kg) 2,44 +0,54 (1,74 —3,29) | 2,71 + 1,38 (1,20 — 4,67) |9,51 +5,17 (2,68 _ 17,95)
Cat (%) > 0,05 mm 53,75+ 9,22 (42,50 67,50) | 66,83 1549 (47,50 8750)| 29,17 + 16,93 (10,00 -
Limon (%) 0,05-0,002 mm 2520+452(1875-3000) | 16,67+650(7502625) | 34,25+ 7:84 (24,25 4375)
Sét (%) < 0,002 mm 2096+9,68(750-3500) | 1646+ 1122(500-3250) | 3658+ 1191 (22505250)
Két cau dét Cét pha Cét pha Sét
Kha nang gitt nuoc WHC (%) | 46,87 +053 (46,13—4791) | 2082+ 13,33 (1943—39,82) | 5521 +995 (47,28—62,50)
Do am (%) 37.86+12,28 (29,17-4654) | 2248+23,00(6,22—38,74) | 3823+4,13(353L_41,15)

Cacbon tong s6, TC (%)

Téng cacbon hiru co, TOC (%)
Nito téng s6, TN (%)

Luu huynh téng sb, TS (%)
Cachon tong s6, TC (mg/l)
Cacbon hiru co hoa tan, DOC (mg/l)
Cacbon v6 co, IC (mg/l)

5,41% 5,27 (0,24-10,98)
4,50+4,59 (0,21-9,51)
0,02+0,01 (0,02-0,04)
1,81+3,82 (0,00-9,58)
8,708,8 (1,74-24,08)
9,48+9,16 (2,26-25,26)
0,78+0,40 (0,35-1,30)

0,57+0,28 (0,20-0,94)
0,28+0,11 (0,12-0,45)
0,04+0,02 (0,02-0,07)
0,12+0,22 (0,00-0,54)
12,22+8,10 (3,15-22,99)
25,33+10,35(15,92-
13,13%4,19 (8,54-19,44)

0,40 £ 0,43 (0,05-1,21)
0,25+0,16 (0,09-0,49)
0,04+0,03 (0,01-0,10)
0,25+0,16 (0,10-0,53)
3,59+1,51 (2,37-6,38)
6,28+4,21 (3,16-14,28)
2,67+2,89 (0,52-7,90)

As (mg/kg) 1516 (430,5 — 2604,62) | 44,35 (0,95 — 184,02) 43,31 (3,89 — 242,79)
Cd (mg/kg) 2,93 (0,00 - 10,20) 36,87 (0,00 — 123,71) 2,52 (0,00 — 7,65)
Cu (mg/kg) 292,9 (151,39-602,95) 18,67 (3,18 - 36,04) 208,7 (146,37-312,33)
Pb (mg/kg) 1224 (270,1 — 41401) 1801(53,60 — 5007,99) | 720,9 (238,3 — 2092,32)
Zn (mg/kg) 1853 (46,69 — 7863) 7099 (63,93 — 31788) 1464 (566,7 — 2962,55)
Oxit st (g/kg) 1,78 (0,35 - 4,23) 1,25 (0,44 — 2,05) 1,54(1,43—1,84)

Oxit nhém (g/kg)
Oxit mangan (g/kg)

1,12 (0,56 — 1,55)
3,51 (1,54 — 7,59)

0,31 (0,11 - 0,48)
1,40 (1,25 1,59)

0,87 (0,73 - 1,02)
3,85 (1,99 — 6,04)

Ham lwong KLN trong dét cao hon nhiéu so véi ngudng tham chiéu duoc st dung cho kim loai trong
dat bé mat o Viet Nam va thé gioi (Cd 3mg/kg, Cu 60 mg/kg, Pb 300 mg/kg, Zn 200 mg/kg (Nirola va cong
su, 2016). So véi Quy chuin méi trudng dat cua Viét Nam dbi voi loai dit Cong nghiép (QCVNO3-
MT:2015-BTNMT) quy dinh ham lugng cac KLN (mg/kg dit khd) As-25, Cd-10, Cu-300, Pb-300, Zn-300
thi ham lugng KLN tong s6 nhu trén no6i chung 14 cao, khong phéan biét vi tri mAu dAt bai thai m6 va c6
nguy co dang ké ddi vai méi truong va sic khoe con ngudi. Nhiing két qua nay tuong tu véi két qua nghién
cliu boi cac tac gia khac tai tinh Thai Nguyén lién quan dén ham lugng KLN (As, Cd, Cu, Pb va Zn), do
pH va ham lugng dinh dudng thap (Pha va cong su, 2014).

Viéc thiéu nudc va kha nang giit nudc kém cia dat dan dén do dan dién thap va dat co tinh axit. Két qua
phan tich dat & Bang 2 cho thay pH va EC tai bi thai HT thap hon so véi béi thai caa LH va TC. Su linh
dong cua cac KLN bi anh huong boi cac yéu td: Kha nang trao ddi cation, pH va ham luong chét hiru co.
Das va cong su (2013) da chi ra mdi twong quan thuan ré rang giita Cu va pH dét khi su hip phu céc oxit
Fe dugc ting cudng trong diéu kién dat chua. Didu nay da xay ra tai bai thai mé HT. Do diém TC c6 nhiéu
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(b)

sét hon, khd néng linh dong sinh hoc cua As c6 thé giam, nhung phan tich tuong quan Pearson khong xac
nhan diéu nay (Das va cong su, 2013).

3.2. Péc diém khoang vt dit
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Hinh 2. Két qua XRD (a), SEM (b) va EDS (c) mdu dat tai mé thiéc Ha Thuong (HT)
Ka = kaolinite , Q = quartz, Ar = arsenopyrite, Fr = franklinite
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Hinh 3. Két qua XRD (a), SEM (b), EDS (c) cho mau dat tai mé chi-kém Lang Hich. Q = quartz,
Ca= calcite, Fr = franklinite, Mu = muscovite, Sp = sphalerite, La = lanarkite, Do = dolomite

Theo két qua phan tich XRD, dat mo thiéc HT bao gom chu yéu kaolinit Al,Si,O5 (OH), thach anh
(Si0y), asenopyrit (FeAsS) va franklinit (ZnFe,04) (Hinh 2). Sy hién dién phong phi cta asenopyrit trong
dét HT giai thich nguyén nhan d6 pH thap (5,0), dong thoi ciing 1y giai ham lugng As, Zn va Fe cao la do
qua trinh phong hda khoang vat nay sé giai phéng ra axit sunfuric va cac KLN c6 trong khoang vét quang.
Két qua phan tich ham luong Cu, Zn, As, Fe va Mn trong cac mau dat dugc trinh bay ¢ Bang 1.

Vé thanh phan khoang vat, dat bai thai cia mé chi kém LH bao gdm chu yéu 1a thach anh, canxit/aragonit
(CaCOg3), dolomit CaMg(COg),, franklinit (ZnFe;O4), muscovit (KAIx(AlSizO10)(OH)2), sphalerit
(Zn,Fe)S) va lanakit (Pb,(S0O4)0) (Hinh 3). Do dét giau dolomit va canxit/aragonit chira CaCOs nén c6 tinh
kiém rd rét voi do pH 8,28. Moi truong d6 khong thuén lgi luu giu cdc KLN nhu Cu, Zn, As dan téi ham
lugng cac nguyén t6 nay trong d4t khong cao; con ham luong Fe va Mn thap c6 thé lién quan dén dac tinh
ngheo hai kim loai nay trong quang va da goC

Dit béi thai mo sit TC cha yéu bao gdm kaolinit (Al,Si,Os (OH)., Goethit (a-Fe3*O(OH), thach anh
(SiOz), anataza (TiOQ) va hematit Fe,O3 (Hinh 4). it (Ko,55A|2,o[A|o_658i3_35010](OH)z) va kaolinit
(Al4(OH)g[Si4O10]) chi xuét hién trong cac mau TC 5.1 (tang 0-20 cm). Geothit (FeO(OH)) va hematit
(Fe203) trong méi treong pH trung tinh tang cuong lien két voi KLN, nhung ching sé& giai phong KLN
trong moi trudng axit, dac biét Ia tai bai thai mo sat TC. Geothit va hematit phong phu ¢6 tuong quan voi
téng ndng do cation Fe cao duoc do bang ICP-MS. Két qua nay giai thich tai sao ham lugng KLN tong sé
cao trong cac mau dat.

3.3. Méi twong quan giiva ham lwong kim logi ndng (4s, Cd, Cu, Pb va Zn) trong dit va tinh char dat
bai thdi cac mé nghién ciru
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Phan tich théng ké Pearson dugc thuc hién dé danh gia mdi tuong quan gitra ham lwong KLN trong dat
va cac thong s6 khac cua dat, bao gom: pH, EC, CECB, TC, TOC, DOC, ham lugng cat, limon va sét, oxit
Al, Fe va Mn, DOC, TC_DOC, IC, TC_CNS, TOC, TN, TS.
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Hinh 4. Két qua phan tich XRD (a), SEM (b) va EDS (¢) mdu tai mé sdt Trai Cau (TC)

Ka = kaolinite, Go = goethite, Q = quartz, A = anatase, He = hematite, 1l = lilite
Bang 3. Twong quan Pearson gitta ham hrong KLN va tinh chdr ddt
Cu Zn As Cd Pb

Cu 1 -0,296 0,714** -0,383 0,021
Zn -0,296 1 -0,101 0,932** 0,747**
As 0,714** -0,101 1 -0,175 0,125
Cd -0,383 0,932** -0,175 1 0,822**
Pb 0,021 0,747** 0,125 0,822** 1
pH -0,645** 0,39 -0,682** 0,515* 0,33
EC -0,35 0,109 -0,482* 0,114 -0,002
CECg 0,082 -0,255 -0,379 -0,271 -0,342
Sét 0,099 -0,415 -0,198 -0,515* -0,530*
Limon 0,496* -0,441 0,033 -0,581* -0,438
Cét -0,291 0,471* 0,114 0,599** 0,544*
Al oxalat 0,755** -0,315 0,684** -0,514* -0,226
Fe oxalat 0,566* 0,238 0,526* 0,177 0,578*
Mn oxalat 0,275 -0,143 0,247 -0,316 -0,191
DOC_TOC -0,453 -0,019 -0,105 -0,05 -0,109
TC_TOC -0,693** 0,134 -0,341 0,16 -0,041
IC_TOC -0,747** 0,273 -0,509* 0,359 0,055
TC_CNS -0,489* 0,730** -0,288 0,842** 0,750**
TOC_CNS -0,481* 0,700** -0,268 0,831** 0,750**
TN_CNS 0,173 -0,11 0,015 -0,334 -0,295
TS_CNS -0,242 0,356 -0,111 0,588* 0,598**

** Tuong quan y nghia o mirc 99% (2 Ch!éu)
* Twong quan y nghia ¢ mic 95% (2 chiéu)

Ham luong Cu trong dat trong quan thuan kha chit véi ham lwong As (0,714) & muc y nghia 99% va
tuong quan nghich rd rang véi 6 pH (-0,645) & mie ¥ nghia 99%. Khi ham lugng Cu trong dét cao thi pH
trong dat giam (va nguoc lai) & muc do théng ké y nghia 99%. Ham lugng Zn trong dét twong quan thuan
rat chat véi ham lugng Cd (0,932) va ham lugng Pb (0,747) & mirc y nghia 99%. Ham lugng As trong dét
ciing twong quan thuan kha chat voi ham lugng Cu trong dat (0,714) & mirc ¥ nghia 99% va twong quan
thuan rd rang voi ham lugng Fe (0,526) trong dat & muc y nghia 95%. Ngoai ra, ham lugng As tuong quan
nghich kha chat voi pH dat (-0,682) & muc y nghia 99% va twong quan nghich manh véi EC (-0,482) va
cacbon v6 co IC_TOC (-0,509) trong dat & mic ¥ nghia 95%. D6 pH ¢6 anh huong rat 16n téi ham luong
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KLN trong dat. Cu thé, pH tuong quan thuan rd rang (0,515) véi ham lugng Cd trong dat & mirc ¥ nghia
95% va tuong quan nghich kha chat véi ham lugng Cu & mic y nghia 99%. Ham lugng Pb trong dat twong
guan thuan kha chat vai ham lugng Zn (0,747) va ham luong Cd (0,822) (va nguoc lai) & mirc y nghia 99%.

4. Két luan

C6 sy tich luy rat cao cia cac KLN (As, Cd, Cu, Pb and Zn) trong dat bai thai ciia 3 mo khoang san tai Théi
Nguyén. Ham luong cao cia KLN (As, Cd, Cu, Pb va Zn) thé hién rd rang trong hau hét cac mau dat bai
thai mo ciia mo thiéc HT, mo sit TC va mo chi kém LH. Ham lugng As, Cd, Cu, Pb va Zn trong dét thay
ddi tir 4 dén 2605, tir 0 dén 124, tir 6 dén 603, tir 45 dén 5008 va tir 64 dén 31789 mg/kg. Cac mau dat da
dugc phan tich bang XRD, SEM va EDS chi ra rang dic diém khoang vat anh huong dén d6 pH va nong
d6 KLN trong dat. Theo két qua XRD, dat mo HT chua cac khoang vat bao gom asenopyrit (FeAsS),
franklinit (ZnFe,04) gop phan tao ra As, Zn va Fe cao, dac biét 1a trong moi truong dat axit (pH <5). Cac
khodang vat dolomit CaMg(CQs)2, canxit/aragonit (CaCOs3) c6 mat trong bai thai cia mé chi kém LH gép
phan lam méi truong dat kiém (pH 8,28) va Pb, Zn cao. Phén tich trong quan Pearson cho thiy cd sy tuong
quan rd rang giira ham lwong cac KLN va tinh chat dt, trong d6 pH dat c6 anh huong rat 16n.
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ABSTRACT

Evaluation of heavy metals (As, Cd, Cu, Pb and Zn) accumulation
in contaminated soils in Thai Nguyen mining sites

Nguyen Ngoc Son Hai %", Nguyen Ngoc Nong?, Nguyen Khac Giang?,
Nguyen Thanh Hai?, Peter Sanderson?, Ravi Naidu®
! Thainguyen University of Agriculture and Forestry (TUAF)
2 Hanoi University of Mining and Geology (HUMG)
3 Global Center for Environmental Remediation (GCER), University of Newcastle, Australia

This study evaluate the accumulation of heavy metals (As, Cd, Cu, Pb, Zn) in spoil bank of three polluted
mining sites in Vietnam, including: Ha Thuong lead-zinc mine (HT), Trai Cau iron mine (TC), and Lang
Hich lead-zinc mine (LH) in Thai Nguyen province. Soil samples were carefully examined using XRD and
SEM-EDS techniques. The concentrations of As, Cd, Cu, Pb and Zn vary widely from 4 - 2.605, 0 - 124, 6
- 603, 45 - 5.008, and 64 - 31.789 mg/Kkg, respectively. Results suggest that mineral composition strongly
affect soil pH and heavy elements concentration. Based on XRD results, HT soil sapmples contain the
minerals including arsenopyrite (FeAsS), franklinite (ZnFe®*,0,), leading to the high As, Zn and Fe
contents, and an acidic environment (pH <5). On the other hand, the presence of dolomite CaMg(COs)o,
calcite (CaCOs3) and aragonite (CaCOs) play important roles in making alkalic environment (pH 8.28) and
increasing Pb, Zn concentrations in LH lead-zinc deposit. Statistical results (Pearson correlation) show
linear correlations among the concentration of heavy metals and soil properties, in which soil pH has a great
influence.

Keywords: Accumulation; contaminated soil; heavy metals; mining site.
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Khao sét quy trinh phén tich mau da voi
trén hé may phén tich huynh quang tia X thé hé¢ S2 Ranger
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! Truong Dai hoc M6 - Dja chat

TOM TAT

Quy trinh phan tich mau da voi bang phuong phép huynh quang tia X bao gom céc cong doan tur thiét bi sir
dung, chuan bi mau, qua trinh do va thiét lap duong chuan phan tich mau. Trong do, thict bi sir dung la may
huynh quang tia X, thé h¢ S2 Ranger, chuan bi mau la phuong phap nén mau bang thiét bi ép thity luc; chat
phu gia PVA va miu chuan ché tao ¢ Viét Nam da duoc khao sat va danh gia. Tuy nhién, trong bai bao,
cong doan chuan bj mau duoc ké thira tir cc mau d4 voi ciia nghién ciu trudc. Bang viéc ap dung to hop
cac phuong phéap nghién ctru nhu phuong phap thu thap, t6ng hop s licu, phuo’ng phép 1ap duong phan
tich chuan va phuong phép chuyen gia, cac ket qua nghién ctru duoc so sanh vei ket qud phan tich bang
phuong phap hoa hoc. P9 chinh x4c duoc xac dinh dbi véi CaO, MgO trong dudng chuan da voi 1an luot
la 0,54 va 0,28. Do léch chuan twong dbi la 0,23% va 0,41% kha 'tét. Két qua phan tich cho thay sai s cua
phép phan tich huynh quang tia X bang duong chuan xay dyng va phan tich héa la rat thip, diéu do khang
dinh su 6n dinh va tin cay cua duong chuan va thiét bi phan tich.

Tur khoa: Ba voi; quy trinh phén tich; huynh quang tia X; S2 Ranger.

1. Pit véan dé

Da voi 1a ngudn nguyén liéu dwoc sir dung rong réi trong cong nghiép nhu xi ming, son, chéng in mon
san pham, xir ly moi truérng nudc,... Mbi linh vuc sir dung nguyén liéu da voi voi thanh phan va ham luong
khac nhau. Ngay trong cac nghién ctru dia chat, cac mau dia chat ¢ dai ham luong nguyén t6 trong mau
rat rong. Vé nguyeén tac, ddi V6i phuong phép phén tich huynh quang tia X (XRF) dé phan tich chinh xac
thanh phan héa hoc ciia cac mau c6 ham luong bién doi 16n ta can rat nhiéu cac mau chuan tuong tu dé xéac
lap cac dudng chuan phan tich.

Phuong phép phan tich huynh quang tia X c6 nhiéu cach chuan bi mau nhu thay tinh héa mau va nén
mau. Thuy tinh hoa mau duoc sir dung dé gidm dnh huong cua thanh phan khoang vat va kich thudc hat
ctia mau. Phuong phéap nay dugc st dung phd bién khi phan tich da silicat (Mori, 2007). Dol véi mau da
cacbonat, phuong phdp nén mau duoc st dung phé bién hon phuong phép thuy tinh héa mau. Ly do la
trong mau cacbonat ham lugng Ca va CO; cao, do do dan dén viéc két tinh va tao bot trong cac dia mau
thay tinh. Mot sé tAc gia da tim cach khéc phuc hién twrong ndy bing cach nung mau va b sung SiO, dé
thiy tinh héa mau (Imai, 1995; Taggart va nnk, 2002; Goto, 2002). Tuy nhién, mau da cacbonat hat am
nhanh, do vy, rat kho khan thuc hién va quéa trinh chuan bi mau tré nén phc tap hon. Viéc nghién cuu cac
yeu t6 anh huong trong qua trinh phan tich mAu cacbonat véi phuong _phép nén mau duoc Bradner (1999)
tién hanh va dua ra twong dbi chi tiét vé anh huong cua qué trinh nghién mau va qué trinh ép mau nhu thoi
gian nghién, kich thuéc hat va luc ép phu hop.

Thong thuong viéc xay dung cac duong chuan sir dung cac mau chuan qu00 te Tuy nhién, viéc chon
lya dugc cac mau chuan phi hop ciing nhur gia thanh cta cac mau chuan quéc té rat cao khlen cho cong tac
phan tich gap nhiéu kho khan. Trong bai bao nay, chung tai trinh bay quy trinh phan tich mau da voi trén
hé may S2 Ranger mot s6 cac thong $0 trong qua trinh chuan bi mau duoc ké thira tir cac nghién ctu khéac
nhu luc ép, thoi gian nghlen Céc yéu tb khéc nhu chat phu gia hay mau chuén sir dung 1a khac biét. Cac
mau duoc st dung lam mau chuan 1a cac mau phan tich bang phuong phap hoa hoc va phuong phap chuan
bi mau trong bai viét nay 1a phuong phap nén mau. Viéc chu dong doi véi cac mau chuén ciing nhu khao
sat quy trinh phén tich cho tung dbi tugng khong nhiing nang cao trinh d cho cac can bo phan tich ma con
g6p phan khing dinh ning luc nghién ciru caa don vi.

2. 56 li¢u va phwong phap nghién ciru
2.1. Mau chuan

Trén co s& cac mau ké thira tir nghién ctru trude, nhom tac gia sir dung dé thanh 1ap b mau chuan cho
viéc xay dung duong chuan phan tich trén may XRF cta don vi.
*Tac gia lién h¢

Email: khuongthehung@humg.edu.vn
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Céc duong chuan duoc thiét 1ap sir dung 15 mau bao gom: DV1, DV2, DV3, DV4, DV5, DV6, DV7,
DV8, DV9, DV10, DV11, DV12, DV13, DV14, DV15 la cdc mau da voi dugc lya chon, phan tich béng
phuong phéap hoa hoc va cac phuong phap khac tai Trung tm phén tich thi nghiém dia chat, Bo Tai nguyén
va Mai truong.

Mau JLs-1 tir S& Dia chat Nhat Ban duoc sir dung trong qua trinh khao sat d6 lap lai cua phép do su
dung duong chuan thiét 1ap.

Hé s hiéu chinh va chdng chap phd duoc tinh toan theo phuong phap tham s6 co ban dya trén phan
mém Spectral EDX di kém hé thiét bj.

2.2. Thiét bi

Hé may S2 Ranger cua hang Bruker - Bac thuc hién phan tich nhiéu nguyén t6 tir Na dén U véi dai ham
luong trong khoang tir 100% xudng dén mirc ppm trong vat liéu ran, bot hoac chat long, va gan nhu khong
can chuan bi mau. Hiéu suat phan tich cao duoc dam bao bang cach sir dung cong suat cao nhat trong hinh
hoc kich thich truc tiép. May &p dung cong suét tia X 1&n téi 50 W truc tiép cho mau, s dung may do hat
silicon (SDD) dé do va phan tich nang luong cua tia X phat ra. Uu diém chinh ciia may do nay 1a né c6 thé
hoat dong ¢ hodc gan véi nhiét d6 trong phong véi do phan giai hop ly. O -25°C, mot may do dién hinh cé
d6 phan giai hiéu chinh 150 eV cho Mn K-a (5895 eV), so sanh mot may do Si (Li) vai hidu suat tuong tu,
can duoc van hanh ¢ nhiét d6 -196°C trong mdi trudng nito long. Hon nita, S2 Ranger ¢6 nhimng wu diém
nhu khéng can phai di chuyén céc bo phan (nhu quang hoc chinh hoic b don sic); cac nguyén té & mic
do tap trung ham luong rat thap duoc kich thich, néu mirc d6 tap trung cao hon thudng cho d6 chinh xéac
gan nhu ti da. Do lam mat bang Peltier (khdng can nito 16ng) diéu nay giam thiéu ric rdi va giam dang ké
chi phi van hanh.

2.3. Phuong phap phan tich
2.3.1. Cac diéu kién phan tich

Qua trinh do trén h¢ thiét bi S2 Ranger doi v6i céc oxit SiOz, Al,03, TiO, Fe;03, CaO, MgO, K0,
Na;0, P20s, MnO, SO3 mau da voi dugc thuc hién trong cac diéu kién do chi ra trong Bang 1.

Bang 1. Cdc diéu kién do trong phdn tich mau dd véi trén thiét bi S2 Ranger

Nguyén té Si Al Ti Fe
Vach do K-al Mn K-al Mn K-al Mn K-al Mn
Thé-dong 20KV -373pA 20kV-373pA 40kV-819pA 40kV-819pA
Loc so cap None None Al 500um Al 500um
Hicu chinh ] ] Goc thay doi Goc thay doi
h.ép thu Khéng Khéng va h\léu chinh va rpeu chinh
; hinh hoc hinh hoc
MO hinh Cuong d6 mang Cuong do mang Cuong d6 mang Cuong d6 mang
Ché d6 do Chén khéng Chén khong Chén khéng Chén khéng
Thoi gian (s) 30 30 30 30
Nguyén té Ca Mg K P
Vach do K-al Mn K-al Mn K-al Mn K-al Mn
Thé-dong 40kV-819pA 20kV-373pA 40kV-819pA 20kV-373pA
Loc so cap Al 500pm None Al 500pm None
Hiéu chinh Cféc.fhay aoi R QGC_Ehay aoi R
h.ép thu va P]|¢u chinh Khéng va r]|¢u chinh Khoéng
i hinh hoc hinh hoc
Mo hinh Cuomgdomang | Cuongdomang | Cuongdomang | Cudngdd mang
Cu‘o,ng dé v 0 v o v 0 v 0
Ché d¢ do Chén khong Chén khong Chén khong Chén khéng
Thoi gian (s) 30 30 30 30

2.3.2. Xay dung dirong chudn phan tich

Mot duong cong hiéu chuan dugc tao ra bang céch sir dung phuong phap thuc nghiém dé xac dinh nong
d6 hda hoc cho cac nguyén to trong miu‘tir dit ligu dém nang luong XRF da xur ly. Nghién ctru nay da sir
dung phuong phap tham s6 co ban (FP) lan dau tién dugc Jacob gigi thiéu vao nam 1955. Cac dudng cong
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hiéu chuan dugc tao ra theo huéng dan cua Application Wizard trén thiét bi S2 dé thiét lap phuong phap
phan tich (Started va nnk, 2008). Kién thirc vé cc thdng s6 vat ligu va vt ligu nhu cuong do chim tia X
ly thuyét, goc cham va may do, hiéu ang lién nguyén t va nén quang phd dé udc tinh nong d6 nguyén to
duoc su dung trong phuong phap. Cac moé hinh FP doi hoi tinh toan va khong thuc té cho céc ng dung gan
thoi gian thuc. Tuy nhién, cac phuong phap FP yéu cau it nhat mot mau tham chiéu dé tao ra két qua higu
chuan chap nhan dugc. Ngoai ra, mau tham chiéu khang phai khép chinh xéc voi cac thugc tinh cua mau
chua biét.

3. Két qua va thao luan .
3.1. Xde dinh d¢ chinh xac caa cac dwong chudn
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Hinh 1. Cdc dwong chuan xay dwng cho phan tich mau dd véi

Sau khi thiét 1ap cdc duong chuan phan tich cho céc oxit (Hinh 1), chiing toi tién hanh do lai cac mAu
chuan trén va két qua thu dugc thé hién trong Bang 2.
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Bdng 2. Két qua phan tich Kiém tra déi véi cac mau chudn da véi (%)
SiO2 |AlOs3 | TiO2 |Fe20s | CaO |MgO | K:O | Na:O P05 MnO SOs
DV1 | 0,150 | 0,030 [ 0,001 [0,013 [55,80 | 0,15 0,005 | 0,001 [ 0,009 | 0,001 | 0,010
Po [0,070 [0,042 [0,003 [0,022 [55,83 | 0,38 0,002 | 0,004 | 0,006 | 0,002 [ 0,010
-0,080 | 0,012 [ 0,002 {0,009 | 0,03 | 0,23 |[-0,003 | 0,003 [ -0,003 | 0,001 | -0,001
DV2 | 4,100 | 0,410 [0,012 [ 0,180 [45,55 | 6,50 [0,090 | 0,020 [ 0,024 | 0,009 | 0,410
Po [3,992 [0,426 |0,014 [0,198 [45,62 | 6,32 [0,084 | 0,007 [ 0,023 [ 0,009 [ 0,372
-0,108 | 0,016 [ 0,002 [ 0,018 | 0,07 |-0,18 |-0,006 | -0,013 [ -0,001 | 0,000 | -0,038
DV3 [8,650 | 1,300 [0,041 [0,380 [47,86 | 0,95 [0,260 | 0,010 | 0,021 | 0,007 | 0,300
Do 9,324 [1,132 [0,040 | 0,403 [48,06 | 1,02 0,273 | 0,015 | 0,019 | 0,007 [ 0,255
0,674 [-0,168 [-0,001 0,023 | 0,20 | 0,07 |0,013 | 0,005 | -0,002 | 0,000 [ -0,045
DV4 [0,790 | 0,160 [0,007 [0,180 [37,29 [15,21 [0,020 | 0,010 | 0,016 | 0,005 | 0,040
Po 0,759 [0,175 [0,007 |0,177 [37,21 |1547 [0,017 [ ND | 0,013 | 0,004 [ 0,054
-0,031 [ 0,015 [ 0,000 |-0,003 [-0,08 [ 0,26 [-0,003 | ND | -0,003 | -0,001 | 0,014
DV5 | 1,080 |0,290 [0,009 [0,125 [49,90 | 3,90 0,062 | 0,010 [ 0,014 | 0,002 [ 0,033
Po 1,027 [0,289 0,013 [0,137 [50,19 | 3,95 [0,055 | 0,011 | 0,008 | 0,003 | 0,050
-0,053 [-0,001 [ 0,004 |0,012 | 0,29 [0,05 [-0,008 | 0,001 [ -0,006 [ 0,001 [ 0,017
DV6 | 0,480 | 0,070 [0,004 [ 0,472 [31,70 [21,05 [ 0,008 | 0,065 [ 0,011 | 0,015 | 0,090
Po [0,377 [ 0,115 [ 0,005 [ 0,378 [32,41 |21,12 (0,006 | ND [ 0,012 [ 0,012 [ 0,098
-0,103 | 0,045 [ 0,001 [-0,094 | 0,71 | 0,07 [-0,002| ND [ 0,001 | -0,003 | 0,008
DV7 |5,220 | 1,360 [ 0,056 [ 0,600 [47,40 | 2,70 0,210 | 0,020 [ 0,031 | 0,012 | 0,710
Do [4,944 [1,368 [ 0,054 0,650 [47,66 | 2,79 [0,216 | 0,024 [ 0,034 [ 0,013 [ 0,693
-0,276 | 0,008 [-0,002 [ 0,050 | 0,26 | 0,09 0,006 | 0,004 [ 0,003 | 0,001 [ -0,017
DV8 [1,220 | 0,310 [0,011 [0,220 [41,85 [10,45 [0,067 | 0,025 | 0,018 | 0,005 | 0,087
Po 1,235 [0,339 [0,012 |0,215 [42,16 10,58 | 0,063 | 0,016 | 0,014 | 0,005 [ 0,098
0,015 [ 0,029 [0,001 |-0,005 0,31 | 0,13 [-0,004 [ -0,009 | -0,004 | 0,000 | 0,011
DV9 [1,140 | 0,430 [0,018 [ 0,150 [48,42 | 4,73 [0,087 | 0,020 | 0,014 | 0,002 | 0,041
Po 1,293 [0,437 [0,019 [0,173 [48,91 | 445 [0,080 | 0,012 | 0,008 | 0,003 [ 0,054
0,153 [ 0,007 0,001 [0,023 | 0,49 [-0,28 |-0,007 | 0,008 | -0,006 | 0,001 | 0,013
DV10 [ 0,380 | 0,060 |0,001 [ 0,039 [54,80 | 0,62 [0,010 | 0,003 [ 0,014 | 0,001 | 0,025
Po 0,114 [0,046 0,004 |0,058 [55,33 | 0,74 [0,006 | 0,014 | 0,008 | 0,002 | 0,029
-0,266 [-0,014 [ 0,003 | 0,019 | 0,53 [ 0,12 [-0,004 | 0,011 | -0,006 | 0,001 | 0,004
DV11 (0,520 | 0,080 |0,005 [ 0,106 [32,18 [19,70 [ 0,007 | 0,010 [ 0,009 | 0,010 | 0,020
Po [0,197 [0,111 [0,005 | 0,106 [33,18 [19,64 | 0,005 0,007 [ 0,009 [ 0,028
-0,323 0,031 [ 0,000 {0,000 | 1,00 [-0,06 [-0,002 | -0,010 [ -0,002 | -0,001 | 0,008
DV12 [ 1,620 | 0,230 0,009 [ 0,165 [39,45 [12,50 [ 0,048 | 0,010 | 0,016 [ 0,004 | 0,081
Po [1,733 [ 0,245 [ 0,010 [ 0,174 [40,00 |12,30 [0,046 | 0,010 [ 0,014 [ 0,004 [ 0,091
0,113 [ 0,015 [ 0,001 |0,009 | 0,55 |-0,20 |-0,002 | 0,000 | -0,002 | 0,000 [ 0,010
DV13 0,880 [ 0,210 [0,007 [ 0,129 [42,50 [10,70 [0,047 | 0,010 | 0,016 | 0,003 | 0,068
Po 0,759 [ 0,237 [0,009 [0,137 [42,73 9,91 [0,045 [ 0,007 | 0,012 | 0,003 | 0,082
-0,121 | 0,027 [ 0,002 0,008 | 0,23 |-0,79 |-0,003 | -0,003 [ -0,004 | 0,000 | 0,014
DV14 0,360 [ 0,070 [ 0,003 [ 0,034 [52,90 [ 2,01 [0,019 | 0,006 | 0,011 [ 0,001 | 0,029
Po 0,236 [ 0,092 [ 0,006 |0,052 [53,61 213 [0,014 [ 0,010 | 0,009 | 0,002 [ 0,033
-0,124 [ 0,022 [ 0,003 |0,018 | 0,71 [ 0,12 [-0,005 | 0,004 | -0,002 | 0,001 | 0,004
DV15 [ 6,800 | 0,930 0,029 [0,301 [48,80 [ 1,05 [0,220 | 0,010 [ 0,035 | 0,010 | 0,480
Po 7,251 [0,925 [0,031 0,337 [49,56 | 1,28 |0,225 | 0,018 | 0,044 | 0,011 [ 0578
0,451 [-0,005 [ 0,002 [ 0,036 [0,760 [0,226 0,005 | 0,008 | 0,009 | 0,001 | 0,098

Dé danh gia do chinh xé4c (A) cia duong chudn vira thiét 14p, ching toi sir dung cong thirc cua Timothy (1989):
C,—C)?
Ay FE ®
n—k
trong d6: Ci - Gia tri do dugc ciia mau chuan; Ci* - Gia tri chip nhan cua chuan; n - S luong mau chuan;
k - hé s6 bac tu do.
Trong truong hop véi s6 lugng mau chuan nho va khac nhau, do vay hé sé k =2 (Rigaku Corporation).

N /iz<ci—c:>2 ?
n-2
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Tur cac két qua va tinh toan theo cong thuc trén, ching tdi thong ké theo Bang 3.

Bang 3. Cac két qud cia qué trinh thiét Idp dwong chudn (%)

Oxit Ving ham lugng cic oxit P chinh xéc (A)
cua duong chuin
SiO; 0,15 - 8,65 0,28
AlLO3 0,03 - 1,36 0,052
TiO; 0,001 - 0,056 0,0021
Fex0s 0,013 - 0,600 0,034
CaO 31,70 - 55,80 0,54
MgO 0,15 - 21,05 0,28
K20 0,005 - 0,260 0,006
Na,O 0,001 - 0,065 0,0078
P20s 0,009 - 0,035 0,0045
MnO 0,001 - 0,015 0,0012
SO3 0,010 - 0,710 0,033

Tir Bang 2, ta thay cac két qua phan tich bang phuong phap XRF sau khi thiét lap dwong chuan va két qua
ctia c4c mau chuan c6 su sai léch c6 thé chap nhan duge. Déi vai Ca0, sai léch 16n nhat 1a 1%. Bdi véi MgO,
sai léch 16n nhat 14 0,79%. So sénh véi két qua nghién ctru cua céc tac gia (Ramasamy va nnk, 2009), véi do
chinh x4c d6i véi CaO va MgO lan Iuot 1a 0,2% va 0,42%, trong nghién ciru ndy 14 0,54% va 0,28%. Nhu
vay, cac duong chuan vira thiét 1ap c6 do chinh xac tuong duong mac du ¢ day, ching t6i sir dung cac mau
lam mau chuan 1a cac mau tai Viét Nam va cac két qua phan tich dwoc thuc hién bang phan tich héa hoc tai
Viét Nam. Trong khi d6, cac tac gia (Ramasamy va nnk, 2009) str dung 07 mau chuan qudc té bao gom: 02
mau chuan NIST SRM1d va mau 88; 02 mau chuan GSJ (JDo-1 va JLs-1); 02 mau chuan BAS (BCS-CRM368
va 393; 01 mau chuin ECISS (CRM782-1); ciing véi 07 mau chuin NIST (SRM 1881a,1884a, 1885a, 18864,
1887a, 1888a va 1889a) dé mé rong dai ham luong cac oxit trong cac duong chuan.

3.2. Khdo sdt d¢ \ap lgi va dg léch chudn twong déi

Bang 4. Két qud phdn tich @6 1ap lai doi véi mau da véi (%)

SiO2 |AlOs | TiO2 |Fe:03 |CaO | MgO | KoO | Na20 | P20s | MnO SOs

JLs-1 0,12 | 0,02 | 0,002 |0,0168 [55,09 | 0,61 |0,0029 |0,0019 |0,0295 |0,00209 | 123ppm

1 0,1517 |0,0476 | 0,0020 |0,0288 |54,93 |0,7438 |0,0047 |0,0163 |0,0279 | 0,0016 | 0,0486

2 0,1490 |0,0495 | 0,0020 |0,0287 |55,05 |0,7468 |0,0048 |0,0198 |0,0277 | 0,0018 | 0,0492

3 0,1517 |0,0483 | 0,0020 |0,0293 |55,31 |0,7486 |0,0048 |0,0186 |0,0276 | 0,0016 | 0,0572

4 0,1512 |0,0489 | 0,0030 |0,0289 |55,32 |0,7424 |0,0045 |0,0167 {0,0269 | 0,0019 | 0,0572

5 0,1520 |0,0485 | 0,0030 |0,0296 |55,30 |0,7506 |0,0047 |0,0185 |0,0272 | 0,0018 | 0,0594

6 0,1510 |0,0494 | 0,0020 |0,0295 |55,31 |0,7457 |0,0045 |0,0183 |0,0279 | 0,0020 | 0,0553

7 0,1509 |0,0473 | 0,0030 |0,0294 |55,31 |0,7494 |0,0046 |0,0181 |0,0279 | 0,0018 | 0,0575

8 0,1528 |0,0489 | 0,0020 |0,0291 |55,31 |0,7494 |0,0047 |0,0186 |0,0274 | 0,0018 | 0,0566

9 0,1537 |0,0497 | 0,0030 |0,0290 |55,31 |0,7465 |0,0047 |0,0173 {0,0273 | 0,0019 | 0,0577

10 0,1528 |0,0486 | 0,0030 |0,0292 |55,30 |0,7509 |0,0047 |0,0183 [0,0274 | 0,0017 | 0,0590

11 0,1518 |0,0483 | 0,0030 |0,0289 |55,32 |0,7419 |0,0046 |0,0145 [0,0277 | 0,0019 | 0,0595

12 0,1515 |0,0493 | 0,0030 |0,0292 |55,31 |0,7479 |0,0046 |0,0184 |0,0277 | 0,0021 | 0,0603

Trung binh 10,1517 {0,0487 | 0,0026 |0,0291 |55,26 |0,7470 |0,0047 |0,0178 |0,0276 | 0,0018 | 0,0565

Gia tri 16n nhat |0,1537 [0,0497 | 0,0030 |0,0296 55,32 |0,7509 |0,0048 |0,0198 |0,0279 | 0,0021 | 0,0603

Gi4 tri nhé nhit [0,1490 |0,0473 | 0,0020 [0,0287 54,93 |0,7419 |0,0045 |0,0145 [0,0269 | 0,0016 | 0,0486

Khoang sai léch [0,0047 {0,0024 | 0,0010 [0,0009 | 0,39 |0,0090 |0,0003 |0,0053 |0,0010 | 0,0005 | 0,0117

b léch chuém 0,0012 |0,0007 | 0,0005 |0,0003 | 0,13 |0,0031 |0,0001 |0,0014 |0,0003 | 0,0001 | 0,0038

Do léch (:Al?uan 0,7756 |1,5305 [19,9327 |0,9141 | 0,23 |0,4085 |2,1385 |7,8280 |1,1426 | 8,1357 | 6,7266
tuong doi %

Bang 4 cho thay d6 léch chuan ddi véi hau hét cac oxit déu rat nho, déu do6 thé hién su on dinh ciia duong
chuan, caa mau chuén ciing nhu thlet bi phan tich 1a tuong dbi tét. So sanh Vi két qua cua Ramasamy
(2009) hau hét ddi véi cac nguyén t6 1a trong dwong, riéng dbi véi Ca0, d6 6n dinh két qua caa Ramasamy
(2009) 12 0,08 cao hon so véi két qua trong nghién ctru nay (0,13). Bidu nay c6 thé ly giai do sy on dinh
ctia mau chuan giira hai nghién ciru 1a khac nhau. D6 véi do léch chuin tuong dbi, ddi véi cac nguyén té
¢6 ham lugng nho, d6 léch chuan tuong ddi 16n nhat < 20% so vai cac tac gia (Ramasamy va nnk, 2009)
d6 léch chuén twong dbi <16%. So véi két qua Mori (2007), d6 léch chuén twong dbi déi vai MgO va CaO
ctia mau Da voi JLs-1 12 0,4 va 0,5, cac két qua trong nghién ctru nay c6 gia tri tot hon.
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4, Két luan

Nghién ctru da dua ra quy trinh phan tich mau d4 voi bang phuong phap nén mau trén hé thiét bi phan
tich huynh quang tia X - S2 Ranger. Két qua cho thiy, ddi véi qui quy trinh phan tich da voi, d chinh xac
cao thé hién tuong dbi tot. )

Cuong d6 va sy tap trung ctia ham luong céc oxit chinh trong duong chuén thé hi¢n mot sy tuong quan
chat. Cac mau chuén dung dé kiém tra chi ra mot day hep cua d¢ Iéch phan tich. Hon thé nita, do chinh xéc
clia cac duong chuan ciing chi ra cac mirc tuong dong Vi cac phuong phép phan tich khac (nhw phéan tich
hoa). Nhiing goi y nay cho thdy cac duong chuan xay dung la 6n dinh.

Céc ket qua nghién ctu, khdo sat duoc dénh gid, so sanh véi cac gia tri Chuan (gia tri chap nhan duoc)
clia c&c mau chuan ciing nhu ddi sanh véi cac nghién ciu khac. Cu thé, cing mau chuan JLs-1 két qua phan
tich tir duong chuan xay dung c6 do chinh xac kha twong dong véi cac nghién ciu cua céc nha khoa hoc
khac trén thé gioi, tham chi mot sé 6xit (CaO) con c6 d6 chinh xac tot hon.

Loi cam on

Tap thé tac gia xin giri 10i cam on t6i ThS Cu Si Thing, pho Gidm doC Trung tam phan tich, Vién Dia chét,
Vién Han 1am Khoa hoc va Cong nghé Viét Nam da cung cdp 15 mau dé voi.
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ABSTRACT

Investigation of quantitative analysis procedure of limestone by X-ray
fluorescence by the S2 Ranger instrument

Khuong The Hung®", Pham Nhu Sang!, Do Manh An?, Ta Thi Toan?, Pham Thi Thanh Hien*
Y Hanoi University of Mining and Geology

Quantitative Analysis of limestone by X-ray fluorescence consists of the instrument, sample preparation,
measurement, standards and calibration sections. Therein, instrument is Ranger S2, sample preparation of
pressed powder pellets by the hydraulic press oil, however, in this reshearch we use the samples from
previous study. Addition of PVA solution and standard samples of Vietham have been investigated and
evaluated. Using combined investigation methods as data collecting, standard calibration curve, and
knowledge-driven, research results are compared with other results by chemical methods. The accuracy is
determined for CaO, MgO in the limestone calibration curves are 0.54 and 0.28, respectively. The relative
standard deviations are 0.23 and 0.41. The analysis results show that the error of X-ray fluorescence analysis
(XRF) and chemical analysis are very low, which confirms the stability and reliability of standard
calibration curve and analytical instruments.

Keywords: Quantitative analysis; limestone; X-ray fluorescence; wavelength dispersive; S2 Ranger instrument.
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Thuc trang khai thac, ché bién quing chi-kém o tinh Bic Kan
va kha nang thu hoi thanh phan ¢6 ich di kem
Pham Viét Huy®*, Nguyén Tién Diing?, Phan Viét Son?

Y Véan phong Bé Tai nguyén va Moi trueong
2 Truomg Dai hoc Mé-DPia chat, Ha Ngi

TOM TAT

Trong cac mo khoang san chi-k&m, di kém véi cac khoang san chinh (chi-k&m) con c6 rat nhiéu nguyén tb
kim loai co6 ich khac, dic biét 1a cac kim loai quy hiém. Nhiéu kim loai quy hiém gap trong cac mo nay
khong hinh thanh tu khoang doc lap ma chi ton tai dudi dang la thanh phan di kém trong cac mé quang cua
kim loai khac. Bdng thoi khdng phai tat ca cac thanh phan di kém déu cé ich, ma c6 nhing hop phan c6
hai. Vi thé, viéc nghién ciu va danh gia day du cac thanh phan di kém, nghién ctu kha ndng thu hdi céc
hop phan cd ich trong quéng,...co y nghia thyc tién quan trong lam téng thém gia trj kinh té cia mo khoéng,
g6p phan giai quyét van dé khan hiém ngudn kim loai quy hiém dang can dan giam thiéu ton that tai nguyén
va 0 nhiém moi truong. Trén co so ap dung cac phuong phap phén tich, tong hop va xu ly tai liéu tham do,
két qua nghién ciru mau cong nghé két hop véi khao sat thuc dia, thu thap mau b sung tai cac mo chi kém
trén dja ban tinh Bic Kan, bao c4o s& 1am rd vé thuc trang khai thac, ché bién quang chi - kém ¢ tinh Bic
Kan va kha ning thu hdi cac thanh phén c6 ich di kém trong qua trinh khai thac va ché bién quang chi-kém.

Tir khoa: Quang chi - kém; thanh phan c6 ich; tinh Bic Kan.

1. D3t van dé

Khoang san la ngudn tai nguyén khong tai tao, viéc khai thac, s dung téng hop tai nguyén khoang dang
Ia myc tiéu chién lugc caa nhidu qudc gia trén thé gisi. Pidu do ddi voi nuée ta lai cang quan trong hon,
bai 1& phan 16n cac mo khoéang kim loai co ban va kim loai quy hiém déu c6 quy md nho va trung binh.
Thuec té cho thay cac mo khoang san chi-k&m thuong la cac tich tu khoang da kim, trong d6 di kém voi cac
khoang san chinh (chi-k&m) con c6 rat nhiéu nguyén té kim loai co ich khac, dac biét 1a kim loai quy hiém.
Nhiéu kim loai quy hiém trong cac mo nay khdng hinh thanh tu khoang doc lap ma chi ton tai dudi dang 1a
thanh phan di kém trong cac mo quang caa kim loai khac. Vi thé, viéc phét hién va danh gia day du céc
thanh phan di kém, nghién ctu kha nang thu hoi cac hop phan cé ich trong quang....co ¥ nghia thuc tién
quan trong lam tang thém gia tri kinh té caa mo khoéng, gop phan giai quyét van dé khan hiém ngu0n kim
loai quy hiém dang can dan, giam thiéu ton that tai nguyén va 6 nhidm moi truong. Trén co s¢ cac két qua
tham do, khai thac, ché bién khoang san tai cdc mé chi k&m, béo céo s& 1am rd vé thuc trang khai thac, ché
bién quing chi-kém ¢ tinh Bic Kan va kha nang thu hdi céc thanh phan c6 ich di kém trong qué trinh khai
thac va ché bién.

Béc Kan 1a dia phuong c6 ngudn luc tai nguyén quang chi, kém dimg dau ca nuéc; theo d6 quing duoc
chia Iam 02 loai gom: quang 6xyt va quang sulfur dugc phan b tap trung cao ¢ huyén Chg Bon, ngoai ra
con tap trung rai rac & cac huyén khac nhu Ngan Son, Pac Nam, Bach Thong, Chg Mai. Trong 02 loai
quang nay tly thude vao diéu kién thanh tao dia chét ciia quang ma khoang san c6 ich di kém ciing khac
nhau vé thanh phan, sb lugng, chét luong.

2. Phwong phap nghién ciu

Phuong phép khao sat thuc dia va thu thap mau: nhiam thu thap bd sung tai liéu vé hién trang tham do,
khai thac, ché bién quing chi-k&m va tac dong cua hoat dong khoang san dén méi truong. Phuong phap ké
thira, tdng hop, phan tich, xir Iy tai liéu co trude. Dé giai quyét nhiém vu nghién cau, tac gia da tién hanh
thu thap, tong hop, phan tich va xu ly tai liéu tir cc cong trinh nghién ctru trude, két qua phan tich mau, tai
lieu nghién ctru mau cdng nghé, cac tai liu thuc té khai thac, ché bién quang chi - kém trong khu vuc
nghién ctru. Phuong phap kinh nghiém két hop vai y kién chuyén gia dé danh gia kha ning thu hdi thanh
phan c6 ich di kém trong cac mo chi-kém & Bac Kan.

*Tac gia lién h¢
Email: phamviethuy206@gmail.com
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3. Pic diém dia chat va quing héa chi-kém tinh Bic Kan
3.1. Ving quéng Che Piéen- Cho Pon

Ving quing Cho Dién- Cho Bdn ¢6 dang ding thuéc phan b gan tring vai mot nép 16i doan, duoc thanh
tao chi1 yéu bai trim tich luc nguyén-carbonat cia hé tang Phia Phuong (D1pp) va hé tang Mia Lé (Diml). Trén
binh d6 cAu trdc, ving quang la mot khdi nang kién tao (Pao Thai Bac, 2011). Ving quing c6 dién tich khoang
600km? va da dugc nghién ciru trong ddi ky. Ving quang dugc chia lam hai truong quang:

- Truong qudng Che Dién phéan b ¢ phia tay bic gom cac diém moé dang chu y 1a: Phia Khao, Déo An,
Binh Chai, Liing Hoai, B6 Pen, La Poanh, Than Tau...ching c6 cau tao dia chat va thanh phan khoang vat
gan giii nhau. Khoang hda chi- kém dugc tich tu trong cac d6i dap v caa hé théng khe nirt phuong 4 kinh
tuyén va dong bic- tdy nam. Cac than quing I6n phan b tap trung ¢ vi tri giao nhau ciia cac hé thong dut
gdy c6 phuong khac nhau. Chiéu dai cac than quang khoang 200m, c6 khi dat téi 800m. Chiéu day tir 0,2m
dén 9m. Quang tap trung chii yéu trong d4 voi doi khi & dai tiép xdc gitta d4 voi va da phién. Két qua tham
do cho thay rir lwong cip 121+122+333 12 2.211.500 tan quang, trong d6 Pb+2Zn 12 360.400 tan, Ag 100 tan
va Cd 500 tan.

- Triong quégng Che Pon nam & phia déng nam nép 16i Phia Khao c6 dic diém dia chat twong ddi giéng
truong Quang Cho Dién: phat trién tram tich luc nguyén-carbonat hé ting Phia Phuong (Dipp) Vva hé tang
Mi Lé (Diml) va mot it trém tich luc nguyén-carbonat-silic hé tang Pha Ngit (O.-Sipn). Cac dut gay chinh
khong ché quang héa gom: Hé théng dit gdly phuong dong béc - tay nam, dac biét 1a dat gay chom nghich
Huan Phong-Na Cat, di kém véi n6 c6 cac thé xam nhap va hé thong dut giy phuong & kinh tuyén (dut gay
Ba Bb). Quang chi-kém phat trién chi yéu tap trung trong tram tich luc nguyén-carbonat hé tang Phia Phuong
(D1pp) nam kep giita hai hé thong dut gay phuong a kinh tuyén va dong bac- ty nam. Tai nguyén duy tinh cho
quang chi-kém ¢ Cho Don 333+334 |a 2.934.438 tan Pb+Zn (Nguyén Xuan Truong, 1995). Tuy vay day
chi 1a s6 liéu dyu bao dén do sdu 100m, c6 kha niang quang hoa phat trién den do sau 300-600m.

0 2 4 6 8 10km

Hinh 1. So d6 phan bé cac md, diém qudng chi - kém ving Chg Pién - Cho Don
(nguon: Nguyen Anh Tuan, 2015)

3.2. Vang qudng Ngan Son-Bach Thong

Ving quang Ngan Son-Bach Théng: Bao gom dién tich thuoc cac xa Trung Hoa, Van Tung, Thuong
Quan, thi trin Na Phic, x4 Lang Ngam, Bang Van, Buc Van, S§ Binh. Gom 20 diém quang phan bé & canh
dong nam nép 16i Ngan Son va doc canh dong dirt gdy phan déi cu tao (dit gdy quéc 16 3, Pao Thai Béc,
20110). Quing chi, kém ving Ngan Son-Bach Thong chii yéu dang lip day cac doi dap vo (doi ca nét).
Ham luong chi kém thay déi véi bién do 16n, quy md cac than quing qua do vé& ty 1& 1/50000 chwa duoc
lam 3. Cac diém quang chi kém & huyén Bach Thong cé chiéu dai kha 6n dinh, tuy nhién ham lwong va
chidu day thay ddi khé 16n.

3.3. Ving quang Pdc Nam

Gom 6 diém quang méi dugc phat hién trong qué trinh khao sét phd tra nhu chi, k&m Khuén Tdng, Nhan
Mdn thugc xa Nhan Mén; Khudi Nan, Liing Pang, Phia Pam thudc xa Bang Thanh; Na Mun xa An Thang.
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Céc diém nay dang dugc Lién doan Dia chat Pong BAc tién hanh diéu tra, thim do, két qua budce dau cho
thay trién vong quang chi, kém kha tét. Ngoai 3 vang quang trén con mot s diém chi kém & huyén Na Ri:
Co6n Minh, Tra Lau, Liing Soom, Céc Keng thugc xa Con Minh. Huyén Chg Méi c6 2 diém la: Cao Ky,
x& Cao Ky va diém Quang C, xa Quang Chu. Ngoai ra con mét sé mo ¢ dang phan tan, nho ¢ gdm: Cdc
Lop, Cbc Chang; Sao Sao thudc thi tran Na Phic; Pac A, Na Diéu, xa Thuong Quan; Ban Két, xd Lang
Ngam. Ham luong chi, kém tir 3% dén 6%; ham lugng Au dao dong tir 0,1 dén 0,5g/tin; ham lugng Ag tir
4 dén 50kg/tan.

4. Hién trang khai thac, ché bién quing chi-kém tinh Bic Kan
4.1. Hién trang cdng tac khai thdc qudng chi - kém

Tinh Bic Kan hién ¢ 13 mé quang chi -kém duogc cap phép khai thac, trong d6 06 mo dwoc By Cong
nghiép, Bo Tai nguyén va Mbi truong cap phép khai thac gom: Mo Cho Bién; Na Bop-Pu Sap, Liing Véang,
Na Leng - Na Ca, Na Tam va mé Ba Bd; 07 mo do UBND tinh Béic Kan cdp gdm moé Pu Quéng, Na Khit,
Péc A, Khudi Giang, S4o Sao, Na Dudng, Na Quan. Tong trit lwong dugc huy dong vao khai thac 1a
2.636.050 tan, trong d6, quang Oxyt 264.452 tin, quang sulfur I 2.371.598 tan. Tong san luong khai thac
1a 282.890 tin/nam. Phuwong phap khai thac quang chi - kém tai cac mo déu khai thac bang phwong phap
ham 10 véi cdng nghé thi cdng la chinh.

4.2. Hién trang cong tac ché bién quing chi- kém
a. Ché bién quang sulfur véi cong nghé tuyén noi

- Hoat d6ng ché bién quang chi, kém sulfur giai doan trudc nam 2005 chu yéu 1a tuyén ndi san xuét tinh
quang kém Zn (250%) va tinh quing chi Pb (>50%). Quing sau khi khai thac duoc chuyén ché vé xudng
tuyén bang 6t6 va dwoc tap chung tai bdi chira; sau d6 quiang dugc sang qua sang song co kich thudc
200x200mm sau khi quang da duoc dap v& bang bla ta (dap tay), tat ca quing c6 kich thudc 200x200mm
va nho hon, quang thé tiép tuc duogc dap nho bai may dap ham dé kich thudc tiép tuc giam xudng cap duong
kinh 15mm sau d6 quing duoc dua vao bunke qua cap liéu lic xudng bang tai cap liéu cho may nghién bi,
nghién theo so d6 kin mot giai doan voi may phan cip ruot xoin. Ban tran qua phan cap rudt xoan dat toi
75% quang c6 kich c& 0,074mm cho vao may khudy 1 dé tuyén tach chi. Vong tuyén chi gém 1 khau tuyén
chinh; 3 khéu tuyén tinh; 2 khau tuyén vét. Tinh quing tuyén vét va dudi khau tuyén tinh quay lai khau
trude do; tinh quang ¢ khau tuyén tinh dugc dua vao bé ling chi. Cudi tuyén vét s& dugc dua vao thing
khudy 1 dé tuyén kdm. Vong tuyén k&m gom 1 khau tuyén chinh; 3 khau tuyén tinh; 3 khau tuyén vét. Tinh
quang tuyén vét 3 khau tuyén tinh quay lai khau trude dé, tinh quiang cua khau tuyén tinh 2 vao bé ling
k&m; dudi tuyén vét 3 dwoc chuyén ra bai thai.

b. Ché bién qugng dxyt

Quing oxyt k&m nguyén khai ham luong tir 10 dén 30% (trung binh 20% ZnO) dugc tron véi nguyén
liéu (than cam) dura vao budng ddt (dat dén nhiét d6 1.100°C). Kim loai kém duoc lam ngudi va thu lai dudi
dang bot kém 6xyt khi nhiét d6 trong 10 thiéu dat dén diém t6i han, kim loai kém chuyén tir thé ran sang
thé khi. Khi 1am nguoi sé& str dung khong khi dua vao va san pham thu dugc 1a ZnO ¢6 ham luong tir 50 -
90% (trung binh 70% ZnO).

¢. Ché bién quéng da kim

- Hoat dong ché bién quing da kim dwoc thuc hién tir nhitng nam 2003 do Cong ty TNHH Hoang Giang
thyc hién véi quy md nho 2.500 tan quang nguyén khai/nam (ngudn quiang chi yeu tar mo chi, kém Pac A,
thi tran Na Phic, huyén Ngan Son dugc cap phép khai thac tan thu). Cong nghé ché bién 1a tuyén néi, tuyén
trong luc, nung luyén va két hop véi chiét tach hoa hoc thu hoi kim loai quy di kém khong sir dung hoa
chét doc hai. So do cdng nghé ché bién quang chi, kém da kim: Hién tai md hinh va cong ngh¢ ché bién
nay dang dugc ap dung pho bién tai cac diém quang c6 ngu0n quing da kim gom: (1) quang oxyt kem, chi;
(2) quang sat mangan va kém, chi tai cac diém mo va diém khoang san da kim hién da dugc cap phép tham
do hoic khai thac trén dia ban tinh Béc Kan.

d. Ché bién chi thoi

- Hién tai trén dia ban tinh ¢6 01 dy an ché bién chi thoi vai cong suat 5.000 tan/ndm déu sir dung cong ngh¢
thiéu két - luyén hoan nguyén trong 16 quat gi6 (10 dimg) dé san xuat chi thd thd 96 - 98%;. dé san pham co
gia tri cao ciing nhur tan thu duoc cc kim loai di kém c6 trong tinh quang chi (Ag hoic Au) thi can phai ché bién
sdu hon nira hay néi cach khéc 1 phai dién phan tinh luyén ra chi sach 99,99%. Tinh quing chi duoc thiéu két
bang bang tai xich. Tinh quing da thiéu két sau d6 dwoc phan cap, cuc 1on duge dua vao 10 quat gio dé
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hoan nguyén chi bang than cc, chi thé thu dugc c6 ham luong tir 96-98%. Thiéu két pham vun duoc quay
lai khu vie chuan bi nguyén liéu dé phdi liéu cho mé thiéu két méi. Khi khoi cua qua trinh thiéu két va qua
trinh luyén chi trong 16 dimg duoc thu bui va sau d6 xtr ly bang nude voi dé thu hdi san pham phy 1a thach
cao. Bui thu duoc lam hai liéu cho khau thiéu két cting vai tinh quang.

4.3. Mt s6 ton tai, han ché tiv hoat dong khai théc, ché bién quing chi- kém ¢ tinh Bic Kan

Trén co so cac két qua khao sat thyc té va phan tich mau tai cac Dy &n khai thac, ché bién quiang chi-
kém trén dia ban tinh Bic Kan cho thay hoat dong khai thac, ché bién con mot sb ton tai sau: - San lugng
cac nha may tuyén dugc Cap phép 16n hon so véi sdn lugng quang nguyén khai dan dén mat can déi nguyén
liéu cho cac Dy an ché bién, gay nén tinh trang tranh chap nguyén liéu dau vao la quing nguyén khai, gay
lang phi vé dau tw xay dung, kho khan trong quan tri tai nguyén khoang san. - Cong nghé ché bién quing
chi, k&m chu yéu 1a caa Trung Qudc, thiét bi cii va lac hau nén chit lwong quang tinh thap, hiéu qua kinh
té khong cao. Pac biét 1a chua thu hdi dugc cac nguyén té kim loai di kém trong quang nén khdng nang
cao duogc gia tri kinh t& cua mo gay lang phi tai nguyén. - Chwa cha y khai théc triét dé dugc quiang nghéo,
tai nguyén khoéng san chua duoc sir dung hop 1y, tiét kiém, c6 hiéu qua, cu thé 1a khdi lugng quang 6xit
c6 chtra sit-mangan va khoang san Ag, Au rat 16n tai mo Na Tum.

5. Két qua nghién ciru va théo luén )
5.1. Thanh phan di kém trong cdc mé chi-kém tinh Bac Kgn
a. Vung quang Che bién - Chg Bon

Nhin chung, cac mé quang chi-k&m & Cho Dién — Cho Bon thi ngoal Ccac nguyen t6 quang chinh 1a Pb, Zn thi
thuong 6 cac nguyén t6 di kém Ag, Au, Cd, Fe, S,... Cac nguyen t6 di kém chu yéu ton tai trong cac khoang vat
dudi cac dang khac nhau va ham luong ciing khac nhau. Ag chii yéu ton tai trong cac khoang vat prustit, pyracgirit,
canfidit va trong galenit (dat toi 3%). Cd tap trung trong sphalerit, ngoai ra con cé bismut. Két qua phan tich
thanh phan hoa hoc quang chi — kém mo Na Bop cho thay cac nguyén t6 c6 ich di kém trong quang chi - kém
gom Cu, Sn, As, Au, Ag, Sb va Cd khé cao .

Céc phan tich bang phwong phap khuyéch tan nang lwong - phd huynh quang Ronghen (XRF - ED) va
hip thu nguyén tir cho thiy (Tran Trong Hoa va nnk,2000) céc kim loai di kém quing chi - kém & cac mo
Na Bbp, Ba B6 va Na Tum c6 ham luong dang chii y gdm: Cu, Sn, Au, Ag, Cd, In, Sb, Se, Bi. Ham luong
Cu, Sn, Ag, Cd, In, Se va Bi trong quing chi - kdm kha cao & moé Na Bdp va Ba Bd, trong khi & mo Na
Tam thip hon. Au, Sb c6 mit trong quing chi - kém va c6 ham lwong kha cao & moé Na Tum va Ga va Ge
khong dic trung cho quing chi - kdm cac mé Cho Don (Bang 1).

Bang 1. Ham lwong kim logi phan tan (ppm) trong quang chi - kém ¢ mét s6 mé Cho Bon

Nguyen t Na Bop Na Tum Ba B¢
NBO2 -1 NBO2 - 6 NBO2 - 8 NT02 -3 BB02 - 1a
Cu 1160 19592 2044 65 2912
Sn 304 188 84 36,5 683
Au 0,16" 0,061" 0,013" 0,53 0,23
Ag 843 346 150 50,2 1941
681" 341" 101" 40,7 657"
Cd 432 290 337 37,8 365
In 325 382 142 5,25 5,32
Ge - - - - -
Ga - - 16,1 - -
Sh 186 95 28,9 8,96 1884
Te - - - - 29,6
Se 1186 996 - 59 12395
Bi 2793 2218 189 152 19417

Ghi chu: Phantich tai Vién LH BC - BVL - KV Novosibirsk, CHLB Nga bang phuong phapXRF ED.
(") s6 liéu duroc phan tich bang phwong phdp hap thu nguyén tie. (Tran Trong Hoa va nnk, 2004)

b. Vung quang Ngan Son-Bach Thong

Viing quing Ngan Son-Bach Théng nhin chung mirc d6 nghién ctru con so lugc, chii yéu méi duge danh
gi4 khi do v& ban d dia chat va tim kiém khoang san ty 1& 1:50.000. Hién tai mai chi c6 mé Na Leng - Na
Ca dugc tham do vai trir lwong & cap 122 12 56.211 tan quang sulfur chi-kém.

Két qua phan tich cho thay quing chi-kém mo Na leng — Na Ca ¢6 ham lugng Pb, Zn thip nhung ham
lwong céc nguyén t6 di kém Au, Ag, Sn lai kha cao hoan toan c6 thé thu hdi trong qua trinh khai thac va
tuyén quang chi-kém (Bang 2).
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Bang 2. Két qua phan tich mdu hdéa nhém mé quéng chi-kém Na Leng - Na Ca, huyén Bach Théng
S6 hiéu Ham lugng :
TQ. Au Ag Pb Zn Cd As Sh Cu Bi Fe Sn
@t | (9m) | (@b [ @) | (%) | (%) (%) (%) (%) %) | (%)

TQ.1 0,11] 102,60 1,65 1,58 0,01 0,003 0,008 0,03 0,004 2,65| 0,050
TQ.3 0,10 45,00| 5501| 3,977| 0,021 0,002 - 0,043 0,009 1,877 0,040
TQ.4 0,10| 162,71 3,57 3,54 0,02| 0,002 0,01| 0,009| 0,001] 1935| 0,075
TQ.5 0,10 62,833| 1,823| 4/450| 0,027| 0,004| 0,020 0,016 0,001| 3,010| 0,055
TQ.6 0,107| 152,14| 3,162| 3,494| 0,013| 0,002| 0,006 0,012] 0,009 1,707| 0,050
B 0,103 99,66 3,14 341| 0,018 0,003 0,011 0,022 0,005 2,236 | 0,054

5.2. Nhgn dinh vé cdc khodng sdn cé ich di kém

- Cadimi (Cd): Ham lugng Cd trong quang tir cac than quiang dao dong kha I6n phu thude vao ham luong ctia
Zn trong quang. Theo céc két qua phan tich thu dugc thi Cd gidu nhét la quing chi kém khu vuc Cho Bién. Quing
chi - kdm khu vuc Cho Bdn c6 ham Iuong Cd thip hon. Cac gia tri ham luong Cd trong tinh quang Zn & cac mo
chi - kém & Béc Kan déu c6 chat lugng tuong duwong & cac mo ¢6 ham luong Cd thudc loai giau - trung binh. Ham
lwong Cd trong sphalerit trong c&c moé Pb - Zn khu vuc Cho Bon dao dong trong khoang 0,11 - 0,26% (trung binh
12 0,17%); khu mé Cho Bién: 0,17 - 0, 53%. Nhu vy, cac mo chi - k&m ¢ Bic Kan déu 1a ngudn cung Cap Cd
cong nghiép va rod rang, kim loai ndy can duogc tinh dén trong khi tinh toan tiém nang tai nguyén d6i véi
cac mo can dugc thu hoi trong khai thac quing chi - kém.

- Indi (In): Theo céc két qua phan tich, ham luong cua In trong quang nguyén khai (Zn=4 - 5%) ciia xuong
tuyén khu vuc Cho Pdn tuong duong véi ham luong In trong cac mo chi - kém da kim khu vuc
Meng’entaolegai Trung Qudc (Tran Trong Hoa va nnk, 2004). Ham luong In trong tinh quang kém khu vuc
Cho Ddn (83 — 588 git) ciing thudc loai kha giau. In cling ¢ mit trong tinh quéng chi véi ham lugng 7,3 —
45g/t. Nhu vay, trién vong cua In lién quan téi quang chi - kém & Bic Kan trude hét phai ké dén 1a cac mo khu
vuc Cho Bon va Cho Dién, trong do vai tro cia sphalerit la quan trong; thém vao dé, In cling c6 mat trong
galenlt trong t6 hop véi sphalerit. Dong thoi ¢d thé coi ham lugng cao cua Fe va Sn trong sphalerit la cac diu
hiéu vé trién vong caa In lién quan t&i cac mo chi - kém & Béc Kan.

- Bac (Ag): Ham luong Ag trong cac mo chi kém Bic Kan kha gan giii nhau va & muc tir vai chuc dén
200g/t. Su c6 mat cua Ag thuong lién quan dén galenit. Xét vé& d6 chira Ag, galenit caa cac khu vuc Cho
Don va Cho Dién khong khac nhau. Ham luong Ag trong galenit tir hai khu vuc nay thudng dao dong trong
khoang tir 140 — 200g/t. Ham lwong Ag trong galenit tir cac mo chi - kém Béc Kan thugc loai giau.

- Pong (Cu): ham lugng Cu trung binh tir quang nguyén khai & khu vuc Cho Bon khoang 0,1%, khu
vuc Cho Dién 0,05%. Khoang vat chira Cu chu yéu 1a chalcopyrit, thuong xuyén c6 mat trong quing &
cac mo. Ham luong Cu trong tinh quing kém va chi: khu vuc Cho Bon: 0,56% va 0,43%; khu vuc Cho
Dién: 0,16 va 0,62%. Nhu vay, Cu trong cac mé chi - kém & Bic Kan, ciing la thanh phan can dugc tinh
dén trong tai nguyén di kém va can duoc thu hdi nhu 1a san phdm phu.

- Thiéc (Sn): Ham leong Sn trung binh trong quing nguyén khai 307 ppm; trong tinh quang k&m
1.457ppm; trong tinh quing chi 321ppm. Su ¢6 mit cia cac khoang vat chira thiéc (cassiterit, stanin)
trong cac khoang vat quing chinh la nguyén nhan cuaa su giau Sn, dic biét 1a tinh quing kém. Méi tuong
quan Sn - Zn kha chat ch& dbi vai quiang khu mé Cho Bon. Véi gid tri ham luong Sn trong quing nguyén
khai va tinh quang néu trén, can coi thiéc 1a mot trong nhitng kim loai di kém c6 ich can dugc thu hoi
& khu vuc Cho Bon.

- Gali (Ga): Ham luong Ga trung binh trong sphalerit ¢ cac kiéu mé chi - kém 1a khac nhau: kiéu mé dang
mach 43 - 140ppm; kiéu mo dang tang 10 - 65ppm. Déi véi cac mé chi - kém Béc Kan, xét theo do chira Ga,
céc mo khu vyc Cho Don la c6 trién vong nhat. Ham heong Ga: trong quang nguyén khai 18,15ppm,
trong tinh quang kém 83ppm, tinh quang chi 5,23ppm va trong dudi thai tuyén 10ppm. Nhu vdy, ham
legng Ga trong quing chi - kém khu vuc Chg Bdn cha yéu nam trong tinh quang kém.

Theo sb liéu théng ké trong cac bao cao didu tra danh gia, thim do quing chi - kém trén dia ban tinh Bic
Kan, thi tai nguyén du béo cac loai khoang san di kém quang chi - kém la: 1.273 tan Ag; 4.842 tan Cd;
4.058 kg Au; 4.730 tan Cu.

6. Két luan va kién nghi

6.1. Két ludn

Tir cc két qua nghién cau trén cho phép rit ra mot so két luan nhu sau:

Thyc trang khai thac, san lugng ché blen tai cAc nha méy tuyén duoc cap phép 16n hon so véi san lugng
quang nguyén khai khai thac dan dén mét can dbi nguyén liéu cho cac Du an ché bién, gay lang phi vé dau
tu xdy dung va khé khan trong quan tri tai nguyén khoang san. Cong nghé ché bién quang chi - kém da
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phéan cii va lac hau nén chét lugng quang tinh thap, hiéu qua kinh té khong cao. Dac biét 1a chua thu hoi
dugc cac nguyén tb kim loai di kém trong quang nén khong nang cao dugc gié tri kinh té cia mo gay lang
phi tai nguyén. Két qua nghién ctru cho thdy ngoai cac thanh phan chinh 1a Pb, Zn, trong quing con ¢ cac
thanh phan c6 ich di kém nhu: In, Sn, Cd, Cu, Au, Ag, Ga, Ge, Sb, Se, Te, As, Rb, Sr, Re, Fe, Ba. Ham
lugng quang Pb+Zn va cac nguyén t di kem phu thudc vao ting kiéu quang ngudn géc va timg khu vuc
khéc nhau. Tinh quang Pb, Zn sau tuyén dudi quang va bun thai ¢ cac mo quang chi-kém khu vuc Cho
Dién - Cho Bdn cho thay céc nguyén td di kém c6 ham lugng cao can dugc tinh dén trong danh gia gia tri
tai nguyén cua mo nhu: In, Cu, Sn, Cd, Ag, Ga,...

6.2. Kién nghj

- Can tiép tuc dau tu nghién ciru va danh gia vé dang ton tai cua cac nguyén t6 kim loai di kém trong cac
moé quang chi-kém, xac dinh day du cac thanh phan di kém va tiém ning tai nguyén tung nguyén t6 kim
loai di kém trong cac mo quang chi-kém ¢ Bac Kan. - Nghién ciu cong nghé tuyén va thu hoi déi véi timg
nguyén t6 kim di kém, xac dinh chi phi tuyen va gia tri caa ching trong cac san pham hang héa khi giao
dich thwong mai dé 1am rd hiéu qua kinh té mo khi thu hdi cac thanh phan di kém. - Can c6 cac co ché,
chinh séch khuyén kich hoic wu dii cac Doanh nghiép dau tu cong nghé ché bién khoéng san dic biét 1a
ché bién quang nghéo; quing da kim thu hdi t6i da khoang san c6 ich di kém.
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ABSTRACT

Mining situation, lead-zinc ore processing, and their recovered
capacity of the accompanying components in the Bac Kan area

Pham Viet Huy'", Nguyen Tien Dung?, Phan Viet Son?
! Ministry of Natural Resource and Environment
2 Hanoi University of Mining and Geology

Lead-zinc deposits are often in polymetallic modules, which is consisted of many efficient metallic
elements, especially in rare-precious metals, which are highly technical engineering supplies. Most rare-
precious metals are not formed independent ore deposits, and they are only accompanied elements of other
metallic deposits, some of them are harmful elements. Therefore, research and estimation of the whole
accompanied efficient elements, mineral resource forecasting, the recovered capacity of the efficient and
deleterious components, etc. have the importance of the different mining economics, avoid loss of mineral
resources and contamination environments. Based on the analytical method, synthetic and exploration data
processing combining with field works, collected samples of the lead-zinc deposits in the Bac Kan province,
the paper is going to clarify the characteristics of ore minerals, accompanied by efficient elements, and their
recovered capacity during exploitation and lead-zinc ore process.

Keywords: Lead-zinc ore; efficient components; Bac Kan area.

75



ERSS HOI NGHI TOAN QUOC KHOA HQOC TRAI BAT
S VA TAI NGUYEN VO'I PHAT TRIEN BEN VIPNG (ERSD 2020)
EARTH SCIENCES AND
NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Nghién ctu xac lap nhom mé va mang ludi tham do
cho kiéu quang Wonfram khu vuc Nui Phdo, Thai Nguyén
Luong Quang Khang®*, Khuong Thé Hung®, Hoang Vian Vuong?
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2 Céng ty Séng Pa 5

TOM TAT

Khu vic NGi Phao, tinh Thai Nguyén dugc danh gia 1a khu vic ¢6 tiém nang kha 16n vé quang wonfram, phan
bd trong céc thanh tao da granit. Trén co so dir lidu thu thap, bai bdo nay da t6ng hop va xir ly s liéu dia cht,
dac biét la tng dung phuong phép toan vao nhan dang dbi twong nghién ciu va mo ta thugc tinh dinh luong.
Két qua nghién ctru chi ra rang cac than quang wonfram khu vic Ndi Phéo chu yéu cd dang thau kinh, phan
bd trong cac da granit khdi P4 Lién thugc phirc hé Phia Bioc. Nhin chung, cac than quang c6 chiéu day nho,
¢6 dang thau kinh, dang mach ngoai trir than quang chinh c6 kich thudc twong ddi I6n va duoc tham do kha
chi tiét boi mang luéi cong trinh khoan va khai dao. Do vay, dé xac 1ap nhém mo va mang luéi tham do cho
kiéu quing wonfram khu vuc NUi Phéo, bai bao tap trung danh gia cho than quang chinh. Két qua danh gia
thdng ké cho thay, ham lugng wonfram trong than quang chinh trung binh tir 0,20% dén 1,11%, véi hé s6
bién thién (Vc) dat 91,2% (khong ddng déu), va duoc quy nap vé ham phén bé loga chuan. Chiéu day than
quing chinh trung binh dat 56,7m, vai hé s6 bién thién (Vm) 61,2% (khong 6n dinh). Két qua tinh toan dinh
luong da gitip cho xac 1ap moé wonfram NGi Phéo thudc nhdm mo tham do loai III, dé tham do kiéu mé
wonfram ndy nén sir dung mang ludi thim do dang tuyén, ddi véi cap trir luong 122 mang ludi thim do phu
hop 1a (50 + 60)mx(30 + 35)m. Pay la nhiing ctr liéu cho phép d& xut dugc phuong tién ky thuat thim do
quang wonfram trong khu vuc va cac khu vuc c6 diéu kién dia chat khoang san twong tu.

Tur khoa: Nhdm m¢ tham do; mang ludi thim do; quang wonfram; Nai Phao.

1. Pit véan dé

Khu vie Thai Nguyén duogc danh gia 1a kha phong phu vé tai nguyén khoang san va la mot khu vyc
thuan loi cho phat trién cong nghiép khai thac va luyén kim. Qua trinh do v& ban d6 dia chat va tim kiém
khoéng san da phat hién ra nhiéu diém quiang va mé quing wonfram & Thai Nguyén. Tuy nhién, hau hét
nhitng mé nay dugc nhan dinh ¢6 qui mé nho va trung binh, ngoai trir mé wonfram Nui Phao dugc danh
gia khé trién vong (Dudka, 2003; Hai, 2003; Ke, 1991). Nhin chung, trong s6 c4c than quang wonfram mé
NUi Phéo, chi c6 than quang chinh c6 kich thuéc twong ddi l6n va duoc khdng ché bai nhiéu cong trinh
tham do va khai thac, du diéu kién dé danh gia dinh lwong céc thdng sé thong ké; trong khi d6 cac than
quang con lai c6 kich thudc nho va quy mé kha bé, duoc khdng ché bai it cong trinh thim do, khong du
diéu kién cho viéc danh gia thong ké dinh lwong cac thong sé quing héa. Hon thé nita, cho dén hién nay
chua c6 bat ky mot cong trinh nao dé cap, hé thong hda vé dac diém dia chat va khoang héa wonfram khu
vuc, cling nhu x&c 1ap nhdm moé va mang lugi tham do pht hgp cho cdéng tac thim do quang wonfram trong
ving. Dé dam bao do tin cay va tao ra c4c tai lidu hiru ich cho cong tac tham do quiang wonfram, xac lap
nhém mo va mang ludi tham do wonfram & khu vuc Nui Phéo, cac két qua thu thap, tong hop, xir ly dit
liéu dia chat va phuong phép toan thong ké dugc 4p dung cho than quang chinh dé diéu tra ddi tugng tham
do, mo ta quy trinh va dinh luong chiing duoc thuc hién.

2. Khai quét vé dic diém dia chat khu vec NGi Phao, Thai Nguyén

Dia ting khu vuc Nui Phéo c6 thanh phan chu yéu gom da phién sét, sét pha cat két; cat két xen cac da
phién sét than tudi Ordovic-Silur hé ting Phi Ngir (Ke, 1991). V& phia bic khu vuc nghién ciru, da xdm nhép
granit 16 ra c6 dang khdi, cé tén goi la khéi P4 Lién (Hinh 1). Tram tich Pé tir phan bd ven sdng va thung
ling.

Ba h¢ thong dut gay da duoc xAc lap & khu v Ndi Ph4o ((Dudka, 2003; Hai, 2003), ching c6 phuong Tay
Bic-Pong Nam, Dong Bic-Tay Nam va gan mot hé thong co xu huéng Tay-Dong. Trong d6, dut gay phuong Tay
Bic - Pong Nam dugc danh gia 1a dut gy 16n va chi phdi cau tric chinh caa khu viee NGi Phéo. Hau hét céc quang

*Tac gia lién h¢
Email: luongquangkhang@humg.edu.vn
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wonfram dugc phét hién & khu vize Nui Phao déu lién quan dén hé thong dut gy nay va khdi granit D4 Lién (Anh,
2003; Hai, 2003).
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Hinh 1. So dé dia chat ving NGi Phao, Thai Nguyén (mé phdng theo Dudka, 2003; Dung, 2017).

3. Co s ly thuyét va phwong phap nghién ciru
3.1. Phwong phdp thu thdp, tong hep, phan tich xa ly tai ligu dja chat

Phuong phap chii yéu tap trung thu thap, tong hop va tién hanh danh gia do tin cay cua cac nguon tai
liéu thu thap duoc tur cac cong trinh nghién ctru trude. Trén co s¢ do lya chon nguon tai liéu bao dam do
tin cay dé xu ly, nham nang cao hiéu qua danh gia dac diém quing héa wonfram trong khu vuc.

3.2. Ap dung mgt sé phurong phdp todn dja chat
3.2.1. Cdc phuong phdp su dung dé xac lap nhém mo tham do
a. Mo hinh thong ké mét chiéu

M® hinh duoc st dung xt 1y tai liéu phan tich hoa, plasma dé mé ta sy phan bé thdng ké cua céac thong
s6 dia chat nhu ham luong cac thanh phan héa, chiéu day, tinh chét ky thuat, cac tham sé vat Iy caa than
quang. Muc dich ctia bai toan 1a xac dinh cac gié tri trung binh, phuong sai, hé s6 bién thién cua cac thong
sb dia chat nham dam bao tinh sét thuc, hiéu qua va khong chéch trong xir Iy s6 liéu, bao dam do tin cay;
ddng thoi dya vao ham phan bé x4c xuat, cho phép xac dinh xé&c suat xuat hién cac tri s6 ngau nhién trong
khoang lua chon tuy y. Noi dung phwong phép dé cap chi tiét trong Wellmer (1998), Khang va nnk (2018).

b. Bic diém hinh théi - cau tric than quing

Dé danh gia dinh lwong hinh théi - ciu tric than quang wonfram chinh trong khu vyc NUi Phéo, tac gia
tap trung di tinh toan cac hé s6 chtra quang (K,) theo chiéu day, theo dién tich, theo doan than quang; hé s6
gian doan quang (Knp); hé s6 di hudng hinh thai (1) cua than quing trén binh dd; hé sb giau quang (B);
modun chu tuyén; va chi tiéu hinh dang than quang (¢). Noi dung chi tiét ciia phuong phap duoc trinh bay
trong Khang va nnk (2020).

3.2.2. Phuong phap xac dinh mang lwdi tham do
a. Phuong phap thong ké

Sai s6 x4c dinh trit lwong kim loai dwoc x4c dinh theo cong thic:
tV S,
Ap=JA2 + A2 + A2 + AZ (1) A= X 2): A=—=-.100% 3)
p= /A% + 02+ 07 + 402 (1) N @ 5,
trong d6: Am, Ac, Ag, As - sai s6 tuong déi xéc dinh chiéu day trung binh, ham lwong trung binh, di¢n tich
than quang va thé trong trung binh cua quang; S: - dién tich than quang noi suy; S, - dién tich than quang
ngoai suy. . . . . . .
Sai s0 twong doi cua the trong trong da so truong hop rat nho c6 theé bo qua. Ket qua phan tich ham
lwong chi - kém theo tai liéu tham do thuong c6 sai s6 ngau nhién [6n trong trudng hgp nay sai s6 ham

luong trung binh xac dinh theo cong thac: A, = /Ag + Af,t (4); vai A - sai s6 ngau nhién trong phan

tich mau.
* Phan tich mdr dg mang hei tham do theo phuwong phdp todn thong ké

77



Theo Kazdan (1997), 6ng cho rang két qua tham do dat yéu cau vé do tin cay khi sai s cia cac thong s6
tinh tri luong.

Y A=A+ N+ N+ A <A, ®)

Déi véi nhom mé tham do loai 111, dé dat yéu cau tinh trit lugng & cap 122 bao dam an toan, can chon
sai s trir lugng tuong dbi cho phép theo quy dinh hi¢n nay trong khoang 30 + 50%. Do d6, c6 thé xac dinh
s6 lugng cong trinh tham do can thiét dé khdng ché than quang theo cong thic:

N > M (6) hoc theo trit lwong diém: >V o’ (6a)
A’cp Acp
trong d6: Vm, Ve, Vg - hé 6 bién thién chiéu day, ham luong va trir lwong diém cua than quing can danh

gia; A cp - Sai 50 cho phép (30 + 50%); t - hé s6 Xé4c suat (t =2 twong g P = 0,95). Thuyc té cong tac tham

do thuong gap than quang hay bi méo mo, vi vay nhiéu nha nghién ciru dé nghi bd sung hé sé méo mé cho
than quang va ly gia tri 0,15. Do vay, s6 cong trinh cu the la 1,15N.

Theo Pogrebiski (1973), khi cac mo khoéng c6 hé sé bién thién (chiéu day, ham luong) trén 80 - 100%
thi s6 lugng cong trinh tinh theo phwong phap thdng ké thuong I6n hon thyc té. Nguoc lai, khi hé sb bién
thién dudi 40% thi s6 lwong cdng trinh tinh todn s& nho hon thyc té. Truong hop hé sé bién thién dao dong
trong khoang 60 + 80% thi phuong phép thudng cho két qua tét. Khi ¢o, mat do mang ludi thim do (So)
tinh theo cong thuc:

S, :% (15b) véi Sp=a.b;a= 0,93\/§; b= 1,07\/§
trong do: S - dién tich than quang; N - s6 lwong cong trinh tham do; a - theo dudng phuong; b - theo hudng déc

b. Phiong phap duea trén co sé |y thuyét ham ngdu nhién

Ham ngau nhién 6n dinh dwoc dic trung boi ham twrong quan ky hiéu Ky(h) phu thudc bude quan st va
huéng quan sat va hé sé trong quan dinh mic ky hiéu R(h). Ham tuong quan xac dinh theo cong thuc:

N 1 N-h
Kx(h)=ﬂ2[f(xi)—E(X)][f(xnh)—E(X)] @

- i=1
Hé sb tuong quan dinh mirc x4c dinh theo cong thirc: rey - K (7a)

Dé xéc dinh kich thudc déi anh hudng (H) noi céch khac xac dinh mién cho phép noi suy, mién dao
d6ng va mién bién d6i ngau nhién tién hanh xay dung do thi tri tuong quan.
Ripy = e~ %" véi o - hé s6 bién thién trong mién dao dong; h - budc quan sat.

A X aps A __2[1-Rp)]
Xay dung do thi ham: 2a, = %
Hé s6 di huéng ky higu I, x4c dinh theo cong thuc: | _ Hna (7b)

dp
trong do: Hap - kich thudc d6i anh hudng xéc dinh theo duong phuong; Hhg - kich thude d6i anh huong
xac dinh theo hudng doc.
Mat d6 mang ludi tham do ky hiéu S, xac dinh theo cdng thac: Sp = Hngx Hy (8)

S6 luong cong trinh tham do can thiét ddi vai than quang cin danh gia: N = S 9

0
Diém thu thap tai liéu c6 toa do (xiyi) can chuyén vé 6 mang c6 toa do (xky«) thi viéc chuyén dbi duoc
thuc hién theo cbng thuc:
ol
Zk = =l DI 10
T 1 (10)
V6i: Z« 1a gi trj trung binh ciia thong s6 nghién cuu tai diém k cua 6 mang co s¢ da thiét 1ap; Dix 1 khoang
céch tir diém k dén diém gan ké co gida tri Zi.
4. Két qua va thio lugn
4.1 Ddc diém cdc thin quang wonfram
Dua trén cac tai lisu tong hop trude day (Dudka, 2003; Dung, 2017; Hai, 2003; Ke, 1991), va két hop

cac dir liéu nghién cau thém vao, cac tac gia cho phép lam 1 thém dédc diém phan bé, dac diém cau tric va
hinh théi, cac mébi quan hé va d6 sau tdi tai cac than quiang wonfram trong viing nghién ctu.
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Than quang wonfram chinh (I6n nhéat) duoc khai théc boi cong ty NGi Phéo, than quing duoc kéo dai
theo duong phuong khoang 2 km (tir dong nam sang tdy bic), chiéu rong thay ddi tir 200m dén 400m.
Chiéu day cua than quang c6 thé Ién téi 159m vé phia dong va 43m vé phia tay. Phan phia trén cia than
vonfram bi 6xy h6a manh, tao thanh déi mi sat giau thach anh va sit, mii sit phét trién theo huéng Tay
Bic - Tay Bic, nd phu trén bé mat cia déi quing wonfram da kim nguon gdc skarn hozc greisen.

4.2 Ddnh gia nhom mo tham do cho quang wonfram
4.2.1 Pac trung thong ké cua cac thdng so than quang wonfram

X ly thdng ké chiéu day cho 102 cong trinh thdm do cét qua than quang chinh va ham luong cho 200
mau hdéa & mé Nui Phao dugc thé hién ¢ Bang 1.

Bang 1. Pdc trung thong ké ham lwong WO; trong than qudng chinh

£q Ham lwong WO3 -
I\}I)g(;]ligrl;({:r:?u Trung binh | Phuong sai | Hé s bién thién ¢ ‘ gnhoémg
(%) (c?) (Ve, %) S
Théan quing chinh 0,41 0,14 91,3 1,82 | 1,63 | Log chuan

Két qua tinh toan tir Bang 1 chi ra rang ham lwong wonfram trong than quing chinh dat 0,41%, hé s6
bien thién ham lugng (Vc) la 91,3% thudc loai khong dong déu den rat khong dong deu. Su bien doi cua
ham lugng wonfram trong than quang chinh bién d6i tuan theo luat phan bé chuan.

Bdng 2. Pdc trung thong ké chiéu day than qugng chinh mé Nai Phéo
Cac théng so chieu day that

Trung binh | Phuwongsai | Hé sb bién thién t ‘ M6 hinh phan b
(m) (c?) (Vin, %) 5 i
56,7 124,1 61,2 223 | 261 Phan bd chuan

Nhu trinh bay ¢ Bang 2, chiéu day trung binh ciia than quing wonfram chinh 12 56,7 m, h¢ sb bién thién
chiéu day (Vm) dat 61,2%, va sy bién ddi chidu day than quing thudc loai 6n dinh dén rat khéng on dinh.
Chiéu day than quang chinh bién ddi tuan theo luat phan bé chuan.

4.2.2 Bdc trung tinh lién tuc cua khodng hda

Dic trung tinh lién tuc cua khoang hoa la mot trong nhitng théng sé chinh anh huong dén muc do kho
dé cong tac tham do dia chat. Do vay, mot nghién ctru dinh luong su lién tuc cia quang héa wonfram dugc
thyc hién bai ing dung cac cong thac (5), (6), va (7) va dugc trinh bay dudi day.

Bang 3. Két qua tinh todn hé sé chiza quang wonfram mg Nui Phéo
m S L
Ko K, K,
Thén quang chinh 0,35 0,041 0,39

Ap dung cac cong thic (8), va cac cong thic duoc trinh bay trong Khang va nnk (2020), cho phép tinh toan
murc do gian doan quang, di hudng hinh thai va hé s6 lam giau quéng trong than quang wonfram chinh.

Bdng 4. Két qud tinh todn hé sé gidn doan qudng wonfram than qugng chinh
| Heé so gian doan quiang | Hé so di hwéng hinh thai | Hé so lam giau quing
Than quang chinh | 11,43 0,2 2,05

Két qua tir Bang 3 & 4 chi ra ring than quiang chinh thudc loai lién tuc dén khong lién tuc, hé sé gian
doan quang kha phuc tap (Kn=11,43). Than quang thuong o dang di huéng hinh thai. Ham lwong wonfram
trong than quang thudc loai trung binh vai hé s6 lam giau quang dat 2,05.

4.2.3 B¢ phic tap ciia modul chu tuyén va chi s hinh dgng than qudng
Ung dung céc cong thic dé cap trong cong trinh Khang va nnk (2020) hinh dang, thé nam, mirc do phuc

tap cau tric than quang dugc danh gia. Két qua tinh toan mirc do phirc tap ciia modul chu tuyén va chi s6
hinh dang than quing wonfram chinh dugc trinh bay ¢ Bang 5.

Bang 5. Mirc dg phic tap ciia modul chu tuyén va chi sé hinh dgng than qugng wonfram chinh.
Dién tich (m?) | Chu vi than quing | Mirc d phirc tap | Chi sb hinh dang
Than guéng chinh 809.100 5.927 1,42 0,32

Bang 5 cho thay mirc do phurc tap ciia than quang wonfram chinh thay doi tir don gian dén phic tap, véi
chi so hinh dang than quéng thugc loai trung binh. Nhin chung, viéc nghién ctu su thay doi dinh lugng cua
quang wonfram cho thay chiéu day than quing thudc loai trung binh vai kich thuéc nho, chi s6 hinh dang
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ctia n6 tuong dbi trung binh. Hé sb bién ddi chiéu day cua than quang thudc loai 6n dinh dén khong 6n dinh
va khoang héa khong lién tuc. Ham luong wonfram mo NUGi Phao bién dbi thuoc loai dong déu dén khong
ddng déu, ching thudc loai ham lugng trung binh va bi phu bai 16p vo phong héa, thé nam than quing
tuong dbi déc. Dya vao nhimng dic diém néu trén, cho phép xép mé wonfram Ndi Phéo vao nhém mo tham
do loai III (theo thong tu 06/2017/QD-BTNMT cta B tai nguyén va moi trudng).

4.2.4 Xac dinh mang ludi tham do cho mo wonfram NUi Phao

Viée xac dinh mang lugi thim do hop 1y ciing dwoc biét dén nhu viéc tdi wu héa mang ludi thim do,
chang duogc thyc hién dya trén nhiing s6 liéu thu thap tir cong tac thim do dia chat. Chung dic trung cho
dbi tuong tham do va phu thuge vao dic diém cau tric dia chat khu mo. Trong hau hét truong hop, triv
luong diém (met, %) c6 thé duoc sir dung nhu chia khoa ciia cac thong sb dia chat. Néu chiéu day hoic
nguyén té quang trong cua than quang 1a bién doi 16n nhat thi co sé cho viéc lua chon mang ludi tham do
s& dya vao dang trung cua than quang Ion nhat (than quang chinh).

a. Panh gia hiéu qua hé thong tham do

Phirong phdp thong ké: Sai s6 twong dbi cua than quing chinh dugc tinh toan theo d& xuit cua Khang
va nnk (2020). Két qua tinh toan trinh bay ¢ Bang 6.

Két qua chi ra trir luong wonfram than quang chinh cé sai s6 dudi 50% ddi vai cap trir lugng 122. Do
vay, thong sé mang luéi tham do dugc xay dung cho quang wonfram moé Nai Phao dam bao db tin cay cho
cép trir lugng 122 theo tiéu chuan ciia Bo Tai nguyén va Mbi truong Viét Nam (2017).

Bang 6. Sai s6 twong doi cua trir lirong quang wonfram than qugng chinh
Sai 56 twong doi (%), t=2
As A Ac Ap
Thén quang chinh 1,28 12,6 26,5 28,5

b. Danh gia mdt dé mang ludi tham do

Phurong phdp thong ké: Mat do Mang ludi tham do duge danh gid theo cac cong thuc duge dé cap trong
cdng trinh Khang va nnk (2020) va két qua tinh toan dugc thé hién ¢ Bang 7.

Bang 7. Mdt dé mang lwdi tham do dwa theo phirong phdp thong ké

Khodng céch cong trinh (m) Matdd | S6 lwong cong trinh
a — duong phuong b — hudng déc (m?) thim do/km?
Thén guéng chinh 60 35 2100 476

Két qua tinh toan chi ra rang mang ludi thim do cho mo wonfram Nui Phéo dugc kién nghi ding mang
ludi dang tuyén. Khoang céch gitra cac tuyén tham do 1a 60 m, cong trinh trén tuyén céch nhau 35 m. S6
cong trinh thim do 12 476 cong trinh/km?.

Ly thuyét ham ngau nhién én dinh: Céc thdng sé dia chat than quiang cd mot mdi quan hé chéc chin va lién
quan mat thiét vai khoang cach gitra cac cong trinh tham do. Dua trén thugc tinh nay, viéc lya chon mat do
khoang cach gitra cac cong trinh c6 maot v nghia cho viéc ban hanh mot mang ludi tham do phu hop. Boi vay,
diéu kién tham do (nhu mat do diém quan sat, vét 16 va cong trinh tham do) 1a khong phan bé dong déu trén
mot mang ludi hinh hoc, do vay n6 la can thiét dé chuyén nhiing gia tri thu thap can thiét thanh nhimg diém
co s& ciia 6 mang tham do cho ting viing theo dé xuét ciaa Khang va nnk (2020). Khoang cach gitra c4c tuyén
duoc chon la 50-60 m, khoang cach gitra cac cong trinh trén tuyén 1a 30-35 m.

Trén co s cAc tai liu gc va tai liéu da chuyén dbi, ¢é dam bao do chinh xéac cua phuong phap, nhom
tac gia thuc hién tinh toan ban kinh tu twong quan R (h) theo dwdng phuong va huéng dbc cho cac thong
s6 ham lugng wonfram cua than quang chinh, vi nd 1a than quang 16n nhat trong khu mo Nai Phéo.

Sau khi x&c 1ap béan kinh tu twong quan thuc nghiém R(h) xtr Iy cho than quang chinh, cac cdng thuc the
dé xuat cia Khang va nnk (2020) dugc ap dung cho xay dyng mé hinh. Sau d6, ching toi chuyén ddi cac
duong thuc nghiém (R(h)) thanh duong ly thuyét (R*(h)), chung dua dén kich thudc anh huéng cua déi (H)
dugc xac dinh theo dudng phuong va huéng dbc than quing.

Két qua thu duoc cho thiy khoang cach gitra cac tuyén tham do duoc chon 13 60 m hoic tham chi tét
hon 1a 70 m, va khoang cach gitta céc cong trinh trén tuyén 1a 35 m hozc tét hon 1a 30 m. S6 lugng cong
trinh tham do thay ddi tir 476 dén 667 cong trinh/km2,

Két hop sb liéu tinh toan tir phwong phap théng ké va phuong phap ham ngiu nhién cho phép xéc dinh
mang ludi thim do cho cap trir lugng 122, khoang cach giira cAc tuyén thim do dugc chon trong khoang
50 + 60 m, khoang céch giira cac cdng trinh trén tuyén thay doi trong khoang 30 + 35 m.
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5. Két luan

Két qua nghién ciu chi ra rang than quang wonfram chinh mo Ndi Phao c¢6 dang thau kinh, phan b

trong d4 granitoid phic hé Phia Oac (kh6i Pa Lién) va cac d4 tram tich hé ting Phi Ngit. Ham lugng
wonfram trung binh thay ddi tir 0.20% dén 1.11%, véi hé s bién thién (Vc) dat 91.2% thudc loai khdng
ddng déu, hau hét chung déu thudc luat phan bd loga chuan. Chiéu day trung binh than quing chinh la
56,7m; hé s6 bién thién chiéu day (Vm) dat 61.2% thuoc loai khong 6n dinh vé chiéu day. Pay la than
quéang chinh, dai dién va dic trung cho quang wonfram khu mé Nui Phao va dugc lya chon sir dung xac
1ap mang luGi tham do chung cho ca khu mo.
Trén co s& két qua tinh toan dinh luong céc thdng s6 nghién ciu va ddi chiéu véi Thong tu cia Bo Tai
nguyén va Méi truong Viét Nam (06/2017/ QD-BTNMT), cho phép xép mo wonfram Nui Phao vao nhom
mo6 tham do loai III. Dé tham do loai hinh khoang san nay, nén str dung mang luéi tham do dang tuyén.
Mang luéi thim do thich hop cho danh gia cp trir luong 122 ciia quang wonfram NUi Phéo 1a (50 + 60) m
x (30 = 35) m. Cé nghia 1a khoang cach giira cac tuyén thim do dugc chon la 60 m hoic tét hon 13 50 m va
khoang céch gitra cac cong trinh trén tuyén 12 35 m hoic cao hon 30 m. Day 1a ctr liéu cho phép dé xuét
nhom mo tham do va mang ludi tham do quang vonfram ¢ khu vuc NUi Phéo va cac mo vonfram khac dugc
hinh thanh trong cac diéu kién dia chit tuong tu.
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ABSTRACT

Study on establishing a mining group of deposit and an exploration
grid pattern for tungsten ore in Nui Phao area, Thai Nguyen province

Luong Quang Khang®*, Khuong The Hung® Hoang Van Vuong?
! Hanoi University of Mining and Geology
2 Song Da 5 joint-stock company

Nui Phao area, Thai Nguyen province has proposed high potential of tungsten resources, and they occur in
granitic rocks. In this paper, based on the collecting, synthetics and processing geological data, especially
applied the mathematical method to recognize studied objects of exploration process and quantitative
description. The results show that the tungsten ore bodies in the Nui Phao area are mainly occurred in lens-
shaped and distributed in granitic rocks of Da Lien complex. Generally, orebodies are small in thickness,
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often formed as the lens, and vein-shapes excluded the major orebody, that one is more extensive and has
explored quite details by the grid of exploration works. Therefore, to establish a mining group of deposit
and an exploration grid pattern for tungsten ore in the Nui Phao area, the paper was concentrated on the
major orebody. The results indicate that tungsten contents of the ore bodies are in a range from 0.20% to
1.11%, its coefficient of variation (Vc) is 91.2% (unevenly). On the whole, tungsten contents of the
orebodies in the Nui Phao area mainly comply with the lognormal standard distribution. The average
thickness of the orebodies is 56.7 m; its coefficient of variation (Vm) is 61.2% (unstable). Quantitative
calculation results have shown that Nui Phao tungsten deposit belongs to Il type of mining exploration
groups. For an exploration of this type of minerals, it is recommended to use a linear grid pattern.
Appropriate exploration grid pattern for reserve level 122 is (50 + 60) mx(30 + 35) m. These calculated
results are documented foundations that allow suggesting a mining group of deposit and an exploration grid
pattern for tungsten ore in Nui Phao area and other tungsten deposits occurring in similar geological
settings.

Keywords: Mining exploration group; exploration grid pattern; tungsten ore; Nui Phao area.
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ERSS HOI NGHI TOAN QUOC KHOA HQOC TRAI BAT
S VA TAI NGUYEN VO'I PHAT TRIEN BEN VIPNG (ERSD 2020)
EARTH SCIENCES AND
NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Dac diém thach dia héa va khoang hoéa lién quan cac da granitoid
khoi Ngoc Ty, Kon Tum
Db Puc Nguyén®*, Nguyén Vian Niém®, Dinh Cong Tién®, Hoang Thi Thoa?

1 Vign Khoa hoc Pia chdt va Khoéng san
2 Truong Dai hoc M6 - Dja chat

TOM TAT

Khdi granitoid Ngoc Tu c6 dang dang thudc vai dién 16 khoang 120 km2 Thanh phan thach hoc caa khdi gdm
céc d4 granitoid biotit sang mau, hat vira dang porphyr duoc xép vao pha 1 va da granitoid sang mau hat nhé cia
pha 2, di ciing 1a mot s6 khbi nho phan b doc theo cac dut giy phuong dong bac-tdy nam. Ham luong SiO; cua
granitoid khdi Ngoc Tu dao dong trong khoang 69,78-74,44%; tong lugng kiém trung binh cao K,O+Na.O tir
7,80 dén 8,71%. Ham luong kali thuong troi hon natri véi ty sé K,0/Na,O tir 1,36-2,16%, trung binh 1,57 thuoc
loat magma potassic, c6 ty 1& Rb/Sr cao, Sm/Nd thap. Trién vong khoang hda lién quan cua granioit khéi Ngoc
Tu la Mo, Mo-W di ciing mot s6 bién doi bezerit hoa, chlorit hda, anbit hda. Két qua phan tich tudi dong vi U-
Pb trén zircon trong granitoid biotit bang phuong phap SHRIMP (phén tich tai Vién Dia chét Lién bang Nga-
SEVGEI) cho céc gié tri tudi 241+4 tridu nam va 242-253+4 triéu nam.

Tur khéa: Granitoid Ngoc Tu; thach hoc; dia hda; khoang héa.

1. D3t van dé

Céc thanh tao granitoid khbi Ngoc Tu phan b trong pham vi déi cAu triic P6 C6, khéi Kon Tum thudc
dia khéi (block) Indosinia. Thanh tao granitoid khdi Ngoc Tu da dugc dé cap trong nhiéu cong trinh:
Nguyén Vin Trang (1985); Duong buc Kiém (2004); Nguyén Trung Minh (2005); Tran Hoang Vi, (2015).
Theo d6, khéi Ngoc Tu dugce ddi sénh véi khdi chuan Ba Na va xép vao phirc hé Ba Na (Huynh Trung,
1980). Tuy nhién, cac sé liéu nghién ctru gan day cho thay, so vai granit Ba Na thi khi granitoid Ngoc Tu
¢6 nhiéu diém khac biét vé thanh phan da va khoang san lién quan. Piéu d6 duoc thé hién & sy ton tai cua
loai d4 granitoid porphyr, trong d6 cac tinh thé feldspat c6 kich thuéc 16n va phan bé kha dinh huéng, minh
ching cho méi trudng thanh tao & diéu kién rat nong, ciing nhu sw ¢6 mat cia khoang héa Mo-W dang
mach trong cac doi bezerit. Ngoai ra, két qua phan tich tudi dong vi U/Pb trén zircon cho tudi 240 triéu
nam va su dinh vi trong d6i dit gy P& C6 cho thy duong nhu khéi granitoid nay dugc hinh thanh trong
diéu kién khac.

Dé 1am séng t6 ban chét cua thanh tao granitoid khbi Ngoc Tu, didu kién thanh tao va trién vong sinh
khoéng thi cAn nghién ciru sdu vé thanh phan vat chét va thach dia héa. Tap thé tac gia da 1ay mau tir ria téi
trung tam khdi, cac tuéng cua granitoid, déi bién dbi, ciu trac dia chat lién quan. Trén co so dit lidu dinh
luong gdm: 1) Phén tich 12 mau Iat mong da granitoid; 2) Phan tich 10 mau dia hda cac nguyén tb chinh,
hiém vét. Cac mau duoc Iat mong phan tich tai Vién Khoa hoc Pia chat va Khoang san, mau dia héa bang
phuong phap ICP-MS tai Vién Dia chit Vién dong - FEGI, CHLB Nga.

2. Pic diém dia chit khéi Ngoc Tu
2.1. Péc diém dja chat

Khdi granitoid Ngoc Tu ¢6 dang dang thudc véi dién 16 khoang 120 km? (Hinh 1) 1a mét trong nhiing dinh
ndi cao nhét trong viing, cach huyén Dik Td, tinh Kon Tum khoang 16 km vé phia tay béc. Trong khéi c6 cac 2
pha xam nhap va da mach. Trong pha 1 con c6 thé phan chia ra tréng trung tm véi dic trung dé hat 16n tuong
d6i déu hat va tuéng ria vai cac da co kién tric dang porphyr rd rét. Cac thanh tao pha 2 duéi dang nhiing khdi
nhé, déng thudc phan bd & ca déi ndi, ngoai tiép xdc cé ranh gisi khong rd rang, cac két qua do dia vat ly trong
khoi thé hién rat rd truong pho gama dang bao quanh noi bat céc dj thuong phong xa c6 cuong d phéng xa 10-
12mR/h, ham luong kali 3-5%, uran 18-20ppm, thori 30- 35ppm (Nguyén Trudng Giang, 2000). Cac da mach
thuorng tap trung ¢ doi ria. Khoi granitoid xuyén cat qua cac d4 gneis bioti, plagioclas hé ting Tac Po va ¢ ria
tiép xdc phd bién hién ‘tugng anbit hod va cac da simg: da sung thach anh - felspat - mica, sung thach anh - biotit
- cordierit. Dai bién dbi simg hda nay cd chiéu rong tir 5-15m.

*Tac gia lién h¢
Email: nguyen180@gmail.com
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CHU GIAI
Thanh tao trm tich - ndi lira

2 | pew@uva Céc don vi kién tao
e Neogene basalt (8) Dia khu bién chéit cao Kon Tum: IIl.1 - 4 dia khu Kan Nack.
111.2 - & dia khu Ngoc Linh; I11.3 - & dia khu Nam - Ngai.
9 K2 Luc nguyén mau dd
5| J:Catkét
T3: Bot sét két

Dai tao nii Paleozoi giita Da Néng - Sé Kang

Dai tao ni Paleozoi mudn - Mesazoi som Tring Son
D4 phun tréo (T1-T2)

He rift néi luc sau va cham Mesozoi Song Bung - An Khé

Céc thanh tao i Devon

Cac ky hiéu khac
Céc thanh tao tudi Paleozoi — Ranh giéi dia chdt
T8 hgp Metamorphic-migmatitic Kontum Ranh gidi don vi kién tao

Phic hé Kham Bac & Cacdin gay kién tao

=3 Khdi granitoid Ngoc Tu, D&k T, Kon Tum

Phc he Chu Lai

Phitc hé Ngoc Linh

Phifc hé Kan Nack

T8 hop granitoid Ngoc Linh

Granit hai mi ca: Hai Van, Van Canh, Déo Ca
+ Cha Val, Ba Na.... (ca 240 - 225 Ma)

Phitc hé B&n Giéng - Qué Son: diorite-gabbro-
granodiorite (ca 260 Ma)

Phitc hé Dai Loc porphyritic biotite-granite,
granit hai mica (ca 410 Ma)

AENE ARCA

Phrc hé Dién Binh granodiorite (ca 450-444 Ma)
Phifc hé Tra Béng granodiorite

Hinh 1. So do khéi granioit Ngoc Tu trong khu viec mién Trung va Tay Nguyén
2.2. Pic diém thach hoc

Thanh phan thach hoc cua khdi duge dic trung cha yéu la granit biotit hat I6n dang porphyr pha 1 va
granit biotit hat nho pha 2.

- Pha 1 c6 dang d4 granit biotit hat I6n dang porphyr, séng mau, ciu tao khéi. Thanh phan khoang vat
gdém thach anh, felspat, it biotit, ban tinh felspat 16n - rat 16n, c6 noi quan sat rd ban tinh thach anh. C6 cac

i
A

6 pegmatit bi bién ddi chdng déi bezerit hoa, chlorit héa, sericit hoa, thach anh héa, anbit hoa, .v.v...
Thanh phan khoéng vat: cac khoang vat chinh gom (Anh 1): Plagioclas chiém 40-42%, c6 dang tam tu
hinh véi kich thude dat (0,45x0,7) dén (2,2x3,5)mm, da phan plagioclas bi sét -sericit hoa yéu, c6 tim bi
muscovit hoa yéu, song tinh da hop thanh nét dén tat doi. Felspat kali (32 - 34%) c6 dang tim nira ty hinh
¢6 kich thude dao dong trong khoang rét rong tir (0,5 x 0,8)mm dén vai cm quan sét thdy bang mau cuc),
felspat kali c6 cau tric van pertit, co tim kham céc vi tinh plagioclas tu hinh bién doi, ¢ hat bi carbonat
hoé yéu. Thach anh (23-25%) tha hinh phan b khong déu trong mau, ¢d chd tao dam, kich thudc thay doi
tir 0,3 dén 0,7mm, mat sach, tit lan séng yéu. Biotit (~ 2%) dang tim ngan bi chlorit hod hoic muscovit
hod loang 16 phan b rai rac. Biotit mau luc d4m c6 da sic manh. Rai rac gap vai tim nho muscovit (4-5%)
kh6ng mau dang luéi ré‘(‘:_h.

Anh 1. Granit dang porphyr. 2Nicon. fk -ﬁfels:pat Anh 2. Granit giau biotit hatho’. 2Nicon. fk - felspat
kali, pl - plagioclas, mc - muscovit, q - thech anh  kali, pl - plagioclas, mc - muscovit, g - thech anh

Khoéng vat phu cd vai hat zircon, monazit va apatit dang méo mé thudng di cung biotit. Quang mau den
dang hat nhé méo mé phan b rai rac, phan chiéu anh kim manh.

- Pha 2 ¢6 dang d4 granit hat nho dén vira, twong ddi sim mau, cau tao khdi. Thanh phan cha yéu gom
felspat, thach anh, muscovit, biotit.

Thanh phdn khoéang vat: cac khoang vat chu yéu la plagioclas (20-31%), felspat kali (orthoclas +
microclin): 34-49%, thach anh tir 26-30%, biotit : 1-2%, muscovit tir 1-2 %. Biotit thuwdng bi chlorit hoa
(Anh 2). Felspat kali tir 34-49%, c6 bé mat mo duc do bi bién d6i sét hoa, mot s6 tdm rd van pertit, mot sb
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¢6 song tinh mang luéi (microclin). Felspat c6 dang tim tu hinh va ntra ty hinh kich thuéc khong déu thay
d6i trong pham vi rong tir (0,35x0,5)(3x4)mm, phan bé déu khip trong mau, mot sb tim lang try plagioclas
nho kha ty hinh nam kham trén tam felspat kali 16n. Plagioclas tir 20-31%, thuong bi bién d6i sét hoa,
sericit hoa kha day bé mat, mot s6 bi muscovit hoa yéu, mot sé bi sausurit hod yéu. Plagioclas con tan du
song tinh da hgp, mot sé c6 hién tugng tt d6i mo. Thach anh (26- 30%), ¢6 dang tha hinh méo mé lap day
khoang trong giita cac khoang vét. Mica bao gom ca biotit (1-2%) va muscovit (1- 2%), chung c6 dang tam
kéo dai voi 2 canh ngan nham nhé khong rd rang, phan b rai rac kha déu trong mau, mot s6 chd tap trung
thanh dam 6. Cac khoang vat phy: zircon, apatit, monazit, it sphen. Apatit c6 dang tru kéo dai khong mau,
bé mit 1am tim ban néi cao, giao thoa xam ghi, tat dung kéo dai am. Zircon c6 dang hat gao ¢6 riém den
bao quanh, mot sé hat méo mé nam kham trén biotit. Khoang vat quang hat nhé méo mé mau den khong
thau quang phan chiéu &nh kim manh.

- Dé6i bién doi berezit hoa co chiéu rong vai chuc mét (35 - 40m) véi déc d1em thach hoc khoang vét nhu
sau: 1/ Phan d4 gdc tan du 1a felspat kali (52 - 53%) dang tim Ién, phan bé rat khong déu, bé mat mo duc,
doc theo cét khai cua felspat kali phét trién day dac sericit dang vay, bé mit sach; felspat kali mot s6 hat co
song tinh don. 2/ Phan nhiét dich: phan bd rat khong déu; thanh phan Ia thach anh (35 - 37%) dang hat Ién
méo m6, khdng mau, tit 1an song yéu; muscovit (3 - 4%) dang tam, dang méo mo, khong mau, giao thoa
cao; sericit (7 - 9%) dang vay, be mit sach, thuong tao dam -6 khong déu. 3/ Quang gap vai tim ilmenit,
rutin xam tan rai rac trong nén mau hoac tao dam méo mo.

2.3. Pic diém dja hoa

a. Dic diém dia hoa cac nguyén té chinh trong granitoid khbi Ngoc Tu (Bang 1), ham lugng cac oxit cho
thdy cac da granit cua khéi la dang cao silic, voi SiO, = 69,78-74,44%, mot sb rat it mau co SiO,< 70%,
trung binh 71,88% véi téng lugng kiém trung binh cao (Na;O+K,0 = 7,80-8,71%). Trong d6 luong kali
thuong troi hon natri (K20/Na;O = 1,36-2,16% nhung thuong > 1, trung binh 1,85 thudc loat magma
potassic. Cac da thudc loai granitoid c6 do acid cao véi khoang dao dong hep twong dong véi granit,
locogranit, granit 4 kiém (pha xam nhép) va alaskit (pha da mach) theo phén loai ciia Bogachiov (Hinh 2)
va theo phan loai cua LeMaitre cho thdy thanh phan cua khéi 1a granit (Hinh 4).

Céc dic trung dia hoa néu trén thuong chi thi cho loat magma kiém-voi (CA) dién hinh. Theo méi tuong
quan gitra Si-K, thi granitoid thuoc khbi Ngoc Tu bién d6i ham lwong K20 rong nhét va thuoc loat kiém-
voi va kiém-véi cao K (Hinh 5) va trong hai kiéu I-granit, S-granit (Hinh 3).

b. Pic diém dia hoa cac nguyén td vét va dat hiém: V&i nhém céc nguyén t6 lithophyl co ham lwong Cs, Rb,
Pb cao hon, ham lugng Ba, Sr thap hon clark. Ty s6 K/Rb dao dong tir 95,27 dén 141,1 lan; Rb/Sr dao dong tir
4,08 dén 11,29 1an, Sm/Nd tir 0,042 dén 0,227 lan, Ba/Sr tur 1 96 dén 5,51 lan. Ba/Rb tir 0,17 dén 1,5.

Na,0+K,0
_( 3 ki luomg) 14 |
: 13 F S-granit
*
12 P "
1.1 24
- *
210
I-granit *
09
thip
= e o 08 |
] S S :;;:/»""” 0.7 |
O T ’i777‘\""1““| T ET T ) 06 |
35 40 45 50 55 60 70 75 80 05 " " .
; , e eu_| SO0, :
F Situ bazo ‘ Tung tinh *)ﬁ o 40 50 60 70 sio, 80
Hinh 2. Phan logi dd magma khéi Ngoc Ty theo Hinh 3. Phan logi granitoid Ngoc Tu theo
Bogachiov, 2001 Chappel va White, 1974

Céc ty s6 dat hiém nhe trén dat hiém nang cao (La/Yb=11.84 lan, Ce/Yb=4.78 lan). Di thuong am cua
Eu nhe (Eu/Eu*=0.28). C4c nguyén té dat hiém dugc chuan hda véi chondrite cho dwdng biéu dién c6 do
nghiéng am, d6 ddc 16n & cAc nguyén té dat hiém nhe (La, Ce, Pr, Nd, Sm, Eu) va nhdm céc nguyén tb dat
hiém trung binh (MREE) (Gd, Th, Dy, Ho) va xut hién di thuong &m Eu manh. Hinh dang dwdng phan b
nay thuong phan anh/ chi thi cho céc thanh tao magma duoc hinh thanh trong méi trueong dia dong luc “ria
mang hoi tu”. Tuy nhién, hinh dang ciing nhu d6 déc cua nhitng dwong biéu dién cua cac khdi granitoid Ngoc
Tu c6 mot s6 khac biét (Hinh 7) va dugc phan anh qua ty s6 (Ce/Yb)cn trén biéu do trong quan sé (Ce/Yb)en
~ (EREE)cn (Hinh 8). Trén biéu dd nay diém biéu dién dic trung dia hoa dét hiém cua khéi granitoid Ngoc Tu
(granit hat nho) ¢6 ty sb trung binh Ce/Yb)e, =4.78 lan chi thi cho tinh cing magma (comagmatic), co nghia
chiing dwoc quan niém nhu 1a san pham két tinh tir cing mot dung thé magma ban dau (Henderson, 1982).

Trén cac biéu dd phan loai theo bdi canh kién tao cua Pearce (Hinh 9), cac d4 granitoid khbi Ngoc Tu
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roi vao truong WPG, syn-COLG, nhung tap trung cha yéu va rd nhét 1a truong WPG (granitoid ni mang),

syn-COLG (granitoid va cham dong kién tao).

Q

/6 7 g 0\

A P
Hinh 4. Phan logi dd magma khéi Ngoc Tu theo
LeMaitre, 1989
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Hinh 5. Biéu do phan chia loat magma granitoid

khai Ngoc Tu

1: Quarzolit; 2: Granit felspat kali; 3a: Syenogranit; 3b: Granit; 4: Granodiorit; 5: Tonalit; 6: Syenit
felspat kali;6*: Syelit thach anh — felspat kali; 7: Syelit: 7*: Syenit thach anh; 8: Monzonit;
9: Monzodiorit TA; 9*: Monzodiorit TA; 10: Diorit; 10*: Diorit

Bang 1. Thanh phan ham heong nguyén té chinh (%)

ranitoid Ngoc Tu

STT 1 2 3 4 5 6 7 8 9 10
5 E orozQorI|orJozIosgorg o583 0T Min | Max | Th
Pha 1 1 1 1 1 1 2 2 2 2
SiO, 72,30 | 72,76 | 74,44 | 72,76 | 71,46 | 70,44 | 71,62 | 69,78 | 70,46 | 72,76 | 69,78 | 74,44 | 71,88
TiO, 0,14 0,16 0,20 0,21 0,22 0,17 0,28 0,22 0,17 0,23 0,14 0,28 0,20
Al,O3 11,73 | 11,95 | 13,70 | 13,62 | 13,70 | 12,98 | 12,67 | 13,11 | 12,67 | 13,73 | 11,73 | 13,73 | 12,99
Fe O3 191 1,05 0,55 0,16 0,62 0,64 0,93 191 0,90 0,66 0,16 191 0,93
FeO 0,63 0,24 1,04 1,16 1,16 0,84 1,41 0,63 1,59 1,38 0,24 1,59 1,01
MnO 0,04 0,01 0,05 0,05 0,04 0,02 0,02 0,03 0,02 0,04 0,01 0,05 0,03
MgO 0,24 0,27 0,33 0,30 0,38 0,32 0,31 0,36 0,47 0,34 0,24 0,47 0,33
CaOo 0,84 0,83 0,90 0,89 0,56 0,63 0,72 0,72 0,81 0,65 0,56 0,90 0,75
Na,O 2,69 3,08 2,56 2,69 2,68 2,87 2,83 3,17 3,36 2,77 2,56 3,36 2,87
K0 5,72 5,63 5,53 511 5,22 531 5,19 4,76 4,57 5,49 4,57 5,72 5,25
P,0s 0,10 0,04 0,10 0,10 0,09 0,07 0,06 0,05 0,03 0,08 0,03 0,10 0,07
MKN 2,00 0,70 1,00 0,86 1,01 0,42 1,96 0,57 0,68 0,68 0,42 2,00 0,99
Téng 98,34 | 98,71 | 100,40 | 97,90 | 97,15 | 98,71 | 98,00 | 97,31 | 97,73 | 98,81 | 97,15 | 100,40 | 98,31
Na,0+K,0 | 8,41 8,71 8,10 7,80 7,90 8,18 8,02 7,93 7,93 8,26 7,80 8,71 8,12
K,O/Na,O 2,13 1,83 2,16 1,90 1,95 1,85 1,84 1,50 1,36 1,98 1,36 2,16 1,85
Sun+Mc.Don,1989-REES gl (LaiCe).,
-------- Granitoid hat nh ¢ Granitoid porphyr
1000 | 00 FC 100
v o * ¢
L il = 1 / . .0:
§ R e s o ¥%S wonimsg O
o ” 104 193
‘4
01 T 0 T ‘I
T T T T T T T T T T 10 100 (EREE)w (ce)m

la Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
Hinh 6. Biéu do so sanh dac diém
phan bé nhém nguyén té dat hiém
cua granitoid porphyr vgi
granitoid hat nho
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H\!nh 7.'Bié7u do twong quan giira
dat nhiem nhe - dat hiem ngng va
tong dat hiem

Hinh 8. Biéu Q“é twong quan giira
cac nguyén to nhém dat hiem nhe
cua granitoid khoi Ngoc Tu



Bang 2. Cac chi sé dia hoa ciia cdc dé granitoid khdi Ngoc Ty
| T8 s & 3 T3 3 38 8] 3 Trun
mamss | 55| 3% | B3 | 3% | 85| 35 | 55 |E5{3R®| bm

Pha 1 1 1 1 1 2 2 2 2
K/Rb 115,6 1155 103,4 95,27 95,48 101,8 117,2 1411 122,4 112
Rb/Sr 5,456 4,585 6,313 9,03 9,968 11,29 6,895 10,91 4,082 7,614
Ba/Rb 0,794 0,855 0,841 0,585 0,466 0,172 0,8 0,681 1,527 0,747
Ba/Sr 4,335 3,921 531 5,286 4,641 1,946 5,517 7,429 6,231 4,957
Th/U 2,049 4,922 6,925 0,898 1,597 0,742 4,495 0,603 5,896 3,125
Zr/Hf 40,45 32,18 31,62 37,13 37,06 22,79 10,97 24,1 38,35 30,52
Nb/Ta 4,613 7,113 6,305 4,914 5,923 1,402 5,883 7,944 5,818 5,546
Sm/Nd 0.205 0.214 0.215 0.212 0.227 0.099 0.082 0.075 0.042 0.146

Rb Rb
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Hinh 9. Biéu do phan chia béi canh kién tao granitoid khoi Ngoc Tu (theo Pearce, 1984)
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A B
Hinh 10. Kha nang sinh quang cia granit theo dé oxy hoa khu: (A) va trong biéu do sinh khoang

magma (B) (theo Blevin, 2004)

Biéu dién cac két qua nay Ién biéu d6 oxy hda khir (Hinh 10) cua céc thanh tao granitoid dé luan giai

tinh sinh khoang cho thay vi tri ciia khdi Ngoc Tu khé phii hop véi kha ning sinh khoang W-Mo.

c. Bic diém dong vi

Theo két qua nghién ctu cia Nguyén Vin Ni¢m (2018) la phan tich trén hai dang da gdm hat nho va granit
porphyr hat 16n 6 ranh gigi chuyén tiép vai nhau & Ngoc Tu cho hai khoang tudi 241 + 4 tr.n (d4 granitoid hat

nho) va 242 - 253 + 4 tr.n (d4 granit porphyr hat I6n va gan d4 hat nho) sau vao noi khdi (Bang 3).

Bang 3. CAc gia tri tugi dong vi U-Pb cua granitoid hat nhé va granit porphyr hat Ién khai Ngoc Tu
Spot %2%Pbc| U Th | 2%pPb* 2;:[? ZS;ILb Z@Z—Eg 2%) EZEEI 2027358* 20;3':3* errcorr
DV2109 (granitoid hat nho)
DV2109 6.1 | 004 | 552 | 184 | 181 | 035 | 24143 |232+44| 26 | 0,0508 | 027 | 0,038 | 06
DV2109 7.1 | - 372 | 336 | 121 | 093 | 2413 [220+44 | 26 | 00505 | 027 | 0,038 | 05
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232Th ZOGPb 207Pb 232U 207Pb* 207Pb* ZOGPb*
238 238 206p|y 06pp | 206pp* | 2%y 238

Spot %?%Pbc| U Th 206pp* errcorr

DV-
2109 10.1 0,58 833 586 27,5 0,73 | 24349 | 155+44 | 26 0,0492 | 0,26 | 0,038 0,9
DV2105/1(granitoidporphyr)
DV2105/1_1.1 - 1858 69 63,7 0,04 | 25243 |239+22 | 25 0,0510 | 0,28 | 0,040 0,8
DV2105/1_8.1 - 1994 377 68,6 0,20 253+3 | 243+21 25 0,0510 | 0,28 0,040 0,8

DV2109/2 (granitoid porphyr cd ranh giéi véi granitoid hat nho)

DV2109/2_2.1| 0,38 510 354 16,5 0,72 | 23949 | 112463 27 0,0483 | 0,25 | 0,038 0.8

DV2109/2_5.1| 0,09 948 | 1003 30,9 1,09 | 24043 |98,7+33| 26 0,0480 | 0,25 | 0,038 0,7

DV2109/2_41 | 0,08 207 234 6,77 1,17 | 2413 | 240465 26 0,0510 | 0,27 | 0,038 0.4

DV2109/2_10.1| 0,12 | 2475 | 342 82,3 0,14 | 2454 | 206+20 26 0,0502 | 0,27 | 0,039 0,9

Tudi nay tuong ung V6i Ty va tuong dong véi két qua cia Tran Hoang Vil va nnk (2015), granitoid
khdi Ngoc Tu ¢6 tudi twong tur nhau va xép vao T2 la hop Iy.

3. Két luan

Trén co sé nghién ciru ddc diém thanh phan vat chat cho thay granitoid khdi Ngoc Tu gom hai dang da
chinh la granitoid porphyr va granitoid hat nho.

- Theo thanh phan khoéang vat gdm: Granit porphyr véi ban tinh hat I6n, sang mau. Cac khoéng vat chinh
la plagioclas (40-42%), felspat kali (orthoclas + microclin): 32-34%, thach anh tir 23-25%, biotit: ~2 %,
muscovit: 4-5%. Cung khoang vat phu c6 vai hat zircon, monazit va apatit dang méo mo. Granit hat nho va
vira, sim mau do ham lugng bitoit va cac khoang vat mau tang cao. Khoang vat chu yéu la plagioclas (20-
31%), felspat kali (orthoclas + microclin): 34-49%, thach anh tir 26-30%, biotit: 1-2%, muscovit tur 1-2 %
Cac khoang vit phu: zircon, apatit, monazit, it sphen.

- Theo thanh phan héa héa hoc nhém nguyén té chinh thi dic trung khéi granitoid Ngoc Tu 13 dang d4
granit giau silic (SiOz = 69,78-74,44%, trung binh 71,88%); tong lugng kiém trung binh cao (Na,0 + K,0
= 7,80-8,71%). Trong d6 lugng kali thuong tri hon natri (K2O/NaO = 1,36-2,16%) nhung thuong > 1,
trung binh 1,57 thudc loat magma potassic.

- Pic diém cac nguyén té vét va dat hiém: nhom cac nguyén t6 lithophyl c6 ham lugng Cs, Rb, Pb cao
hon, ham luong Ba, Sr thap hon clark. Ty s6 K/Rb dao dong 95,27-141,1 lan; Rb/Sr dao dong 4,08-11,29
Ian trung binh 7,61; Sm/Nd tir 0,042 dén 0,227 lan; Ba/Sr tir 1,96 dén 5,51 lan; Ba/Rb tir 0,17 dén 1,5.

- Theo béi canh kién tao cac d4 granitoid khdi Ngoc Tu roi tap trung chu yéu va rd nhét 1 truong WPG
(granitoid ndi mang), syn — COLG (granitoid va cham ddng kién tao). Cac két qua nay 1én biéu dd oxy hoa
khir ctia c&c thanh tao granitoid dé luan giai tinh sinh khoang cho thy vi tri ciia khdi Ngoc Tu khé phu hop
véi kha nang sinh khoang W-Mo. Chang thanh tao trong giai doan (Tz) trong do6 granit hat nhé sang mau cé
phan tré hon (241 tr.n) granit porphyr hat 16n ¢6 ranh gioi chuyén tiép voi (240- 253 tr.n).
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ABSTRACT

Petro-geochemical characteristics and mineralization associated
to Ngoc Tu granitoid block, Kontum province

Do Duc Nguyen®*, Nguyen Van Niem?, Dinh Cong Tien, Hoang Thi Thoa?
LVietnam Institute of Geosciences and Mineral Resouces
2 Hanoi University of Mining and Geology

Ngoc Tu granitoid block is an isometric form with an area of about 120km?. The lithological compositions
consist of light-coloured biotite granitoid, porphyry to medium grained, which is classified into phase 1 and
light-coloured fine grained granitoid of phase 2, accompanied by a number of small blocks distributed along
the northeastern-southwestern faults. The SiO, content of Ngoc Tu granitoid block is in the range of 69,78
t074,44%, total content of alkaline K,O+Na,O is from 7,80 to 8,71%. Based on chemical analyses, all rocks
belong to the potassic series which are characterized by the K,O/NaO ratios of 1,36-2,16%, with an average
of 1,57; high Rb/Sr and low Sm/Nd ratios. The mineralization prospect of Ngoc Tu granitoid includes Mo,
Mo-W relating to bezeritization, chloritization and bitization processes. The U-Pb dating results on zircons
in biotite granitoid using SHRIMP method (analysed at the Federal Russian Institute of Geology-SEVGEI)
provide the values of 241+4 and 242-253+4 million years.

Keywords: Granitoid Ngoc Tu; petrography; geochemistry; mineralization.
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Nghién ctru xac 1ap nhém mo va mang ludi tham do urani
kiéu mé Binh Duong, Cao Bang
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3 Vin phong HP PGTLKS quéc gia

TOM TAT

Bai bao gidi thiéu két qua xac 1ap nhdm mo va mang ludi thim do urani kiéu mé Binh Puong, Cao Bang
bang t6 hop phuong phap toan dia chat, két hop phan tich ham ngau nhién 6n dinh. Két qua nghién cau cho
thiy ham luong urani trong cac than quang phan b thudc loai dong déu dén khong dong déu; chiéu day va
trir luong diém cuia céc than quang bién ddi thudc loai khdng 6n dinh. Mirc do bién ddi cia cac thong sé
dia chit cong nghiép than quing khac nhau khong nhiéu. Néu xét theo phuong dién gay khé khan trong
tham do, khu mé urani Binh Puong dugc xép vao nhém mo tham do I11. M6 ¢6 ciu trac dia chat phirc tap,
cac than quang dang thau kinh, hoic dang I6p nim hoi nghiéng, kich thudc nhé dén trung binh, chiéu day
va trir lwong diém phan bb khong 6n dinh, ham lwong phan b cha yéu thudc loai khong dong déu. Dé tham
do dat yéu cau tinh trir lwong & cdp 122 cho cac c4c than quang urani kiéu mo Binh Buong, hop ly nhét su
dung mang luéi dang hinh chir nhat hoic dang tuyén, véi khoang céch tuyén céch 30-35 m, cong trinh trén
tuyén 20-30 m. Mang ludi thim do dé xuat trong bai bao c6 thé sir dung dé tham do cac moé urani c6 dac
diém dia chat khoang san twong tu Kiéu mé urani Binh Duong.

Tur khoa: Nhdm mo urani; mang luéi tham do; khu vyc Binh Puong.

1. D3t vin dé

Viét Nam dugc danh gia 1a mot trong s6 cac qudc gia c6 tiém nang 16n vé urani. Cac mo, diém quang
hoic cac biéu hién khoang héa urani duoc hinh thanh trong cac céu trac dia chat c6 mac do phuc tap khéac
nhau, ¢ tudi tir Proterozoi dén D¢ tir. Trong d6, quang urani o trién vong nhat tap trung chu yéu & Trung
bo va Bic bo, day la cac khu vuce duge danh gia co tiém nang nhat vé urani caa Viét Nam. Trong thoi gian
qua, da c6 nhiéu t6 chirc trong va ngoai nudc tién hanh cng tc nghién ciru, diéu tra, tim kiém va tham do
cac mo urani trong cat két & triing Nong Son (Quang Nam), khu moé Binh Puong (Cao Bang) va mot sé mo
khoéng san c6 chira phong xa khu virc Béc Bé (Lai Chau, Lao Cai, Yén Bai,...). Mat khac, nhu cdu vé niang
lugng ngay cang tang, trong khi do cac nguc‘m nang lugng khac nhu than da, dau khi ngay cang can dan,
ndng lugng hat nhan-dién nguyén ti nguon nang lugng thay thé, mot bo phan khong thé thiéu dugc trong
cdng cudc xay dung va phét trién dat nudc va van dé xay dung nha may dién nguyén tir vi muc tiéu hoa
binh ¢ nudc ta vao nhung nam dau cua thé ky 21. Tuy nhién, dén thoi diém hién _nay co s¢ tai liéu, kinh
nghiém diéu tra danh gi4, tham do quang urani ctia nudc ta con han ché va thiéu dong b, 1a nhiing can tro
khéng nho trong viéc sir dung phuong phap ddi sanh hoic phuong phap tuong tu dé xac lap nhém mo va
mang ludi thim do. Dé nang cao hiéu qua va do tin cay cla cong tac tham do khoang san ran noi chung,
quang urani néi riéng, viéc nghién ciru xac 1ap nhém mo va mang ludi thim do 1a can thiét, khdng chi co y
nghia khoa hoc ma con ¢6 gia tri thuc tidn. Trong bdi canh d6, viéc nghién ciru ing dung cac tién by khoa
hoc dé xac 1ap nhém mé va mang lu6i tham do, nham gép phan nang cao hiéu quéa cong tac thim do urani
trén lanh thé Viét Nam néi chung, khu mé Binh Puong, tinh Cao Bang noi riéng 1a hét sic can thiét. Bai
béo gidi thidu két qua nghién xé&c 1ap nhém mo va mang ludi tham do kiéu mé urani Binh Buong (Cao Bang).

2. Khai quét vé cac dbi twong nghién ciu

Khu mé urani Binh Buong thudce dia phan tinh Cao Béng, trong pham vi to ban d6 F48-5. Theo tai liéu
tham do (Phing Vian Céan, 1986), c4c than quing urani phan b trong tram tich bo rai proluvi-deluvi cé (hé
Neogen-N?), phan bé trén swon ni, phia bac tiép giap voi thung liing Binh Puong. Chiéu dai khoang
2.000m, rong 500-700m, dugc chia lam 4 khu: Khu bac, khu Dém, khu Trung tdm va khu Nam. Trong dién
tich da tham do, cac than quing dugc danh gid gdbm than quang | va than quang 11 khu Trung tam, than
quang Il khu Bic.

*Tac gia lién h¢
Email: phuong_mdc@yahoo.com
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Trong dién tich tham do so b da ldy hon 3.000 mau phan tich cac loai. Hau hét cac mau phan tich trong
céac than quang | va Il khu Trung tdm va than quang Il khu Bac, ham lugng urani chu yéu tap trung & bac
ham luong 0,01-0,05%.

3. Phwong phap nghién ciru o
3.1. Phuwong phdp khdo sat thuc té, két hgp thu thdp tai ligu

Xem xét toan b tai liéu dia chét va céc sb liéu trong béo céo tham do, tién hanh mot s6 16 trinh khao sét
dia chét khu vuc nghién ctu. Kiém tra lai toan bo mat cét dia chat thim do qua than I va than 11l khu mo
Binh Pudong luu trit & Lién doan Dia chat Xa-Hiém. Xem xét toan b tai liéu phan tich cac loai mau, thiét
dd khoan, cong trinh hao, giéng, 10. Thu thap, tong hop tai liéu tir cac cong trinh nghién ctru trude; trén co
s& @6, lya chon ngudn tai liéu bao dam do tin cay dé xir Iy, nham bao dam d¢ tin cay cua cac két luan dua
ra. Sir dung phuong phap phan tich dic diém cau trac dia chat khu mo, cau trdc than quang va phan tich
mat cat dia chat tuyén tham do.

3.2. Phwong phdp trong phong

> Xur Iy tai liéu: Trong bai bao, tAc gia s dung phuong phap thong ké mot chidu dé xir Iy tai liéu. Noi
dung chi tiét trinh bay trong (Luong Quang Khang va nnk, 2018; Kazdan, A.B., 1984).
> Cdc phiong phdp sit dung dé xac lgp nhém mo
Panh gia dac tinh lién tuc cua quang hoa:
+ Hé s6 chtra quang (Kp)
(1) Theo chiéu day than quing cong nghiép:
N
K5 =S <1>
trong d6: miei-Chiéu day quang cong nghiép xac dinh & 16 khoan thi I; Mi.Chiéu day tang chtra quiang; N-
S6 cong trinh tham do (LK, giéng, hao).
(2) Theo dién tich quang céng nghiép:
K§ = Hmsi 2)
p S
trong do: ¥, SSN—Téng dién tich than quing cong nghiép trong gidi han tham do. K s than quing cong
nghiép; S-Dién tich cua ddi tuong tham do.
(3) Theo chiéu dai doan quing cdng nghiép:
K
K = 2l ®
Zi:l Lc
trong d6:Y < L,-Chiéu dai téng cac doan quing cong nghiép; YK ; L.-Téng chiéu dai cac tuyén thim do.
-Heé s6 gian doan quang (Knp):

1
Kmp = @ (4)
trong do: i-S6 luong gidn doan quing xé4c dinh theo mt cét tham do; KIF'-Hé sb chtra quang tinh theo cang
thace 1.
+ Hé s6 di huong hinh théi than quang (A):
Hé sb kéo dai cua than quang trén binh d6 ky hiéu A xac dinh theo cong thic:
A=t ©
trong d6: A-Chiéu day than quing xéac dinh trén binh d6; B-Chiéu rong than quing xéc dinh trén binh do.
+ H¢ s6 giau quing (B)
€tb
B=Cc (6)
CN
trong do: Cip-Ham luong trung binh caa urani trong than quang céng nghiép; Cen-Ham Iugng cdng nghiép
toi thiéu.
- Béanh gia cac dic trung vé& mue do phure tap cia modun chu tuyén va chi tiéu hinh dang cac than quang urani:
+ Mirc d6 phirc tap cua chu tuyén: Mirc do phirc tap ctia chu tuyén va dic trung huéng vuon dai cia chu
tuyén ki hiéu M, xéac dinh theo cong thuc:
_ e.d®
K7 a7av152-177VI )

trong d6: A 1a nira chiéu dai nhat caa hinh dang chu tuyén (m); L® la chu vi dién tich cua than quing dugc
quy vé dang elip va e® la chu vi thuc té c6 than quang.
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+ Chi tiéu hinh dang cua than quang ki hiéu ¢ xac dinh theo cong thuc:

V.Mg
trong d6: V-Heé sb bién ddi chiéu day than quang cong nghiép; Kcc-Hé sé phirc tap ciu tao cua than
quang va xac dinh theo cbng thuc:

mgnk

mqnq ©)

trong cdng thuc (9): mg- Tong chiéu day céc 16p kep tai cong trinh thim do; n- Tong s6 16p kep tai cong
trinh thdm do; mq-Tong chiéu day cac 16p quang tai cong trinh tham do va ng ToNg s 16p quang tai cong
trinh tham do. )

Cdc phiong phép sir dung dé xac lap mang hedi tham do: Dé giai quyét cac yéu ciu trén, tac gia sir dung
cac phuong phép sau:

> Phan tich maz dg mang ludi tham do theo phuong phdp todn thong ké

Noi dung chi tiét dé cap trong (Nguyén Vin Hoai, 1990, Nguyén Phurong va nnk, 2008; Nguyén Phuong,
2008). Du¢i day dé cap mot s6 phuong phép st dung trong bai bao nay.

S6 lwong cong trinh tham do can thiét dé khdng ché than quing duoc xac dinh theo cong thic:

VZ,+V2)t2 V3.t2

> ((Z—A);) (10) o | hoic N > (qu)z n (11)
trong d6: Vi, V¢,V lan luot 1ahé s6 bién thién chiéu déy, ham luong va trir lugng diém cua than quéang
can danh gia, tinh theo cong thic (4, hoic 7); t-Hé s6 Xac sut.

S6 Iuong cong trinh N tinh theo cong thirc (10) hozdc (11) chua dé cap den muc 46 méo mo cua hinh
dang than quang trén binh do; chap nhan dé nghi cua nhiéu nha nghién cau can thiét b sung 15% sb cong
trinh tinh theo cong thire (10, 11). Nhu vay, s6 cdng trinh thyc té:

chzl_

Nto =1,15N ) ) (12)

Mat d6 mang luéi tham do l1a dién tich do 01 ¢ong trinh tham do khong ché, ky hiéu Sp, dugc xac dinh.
s

So=x (13)

trong do: S-Dién tich than quang can tham do trén binh d6; N-s6 lugng cong trinh thim do tinh toan theo
cong thac (12).

> Phan tich mdr d¢ mang ludi tham do dwa trén co sé ly thuyét ham ngau nhién én dinh

Céc thong sb dia chat than quang c6 méi quan hé nhat dinh véi khoang céch giita cac cong trinh tham do (mdi
quan hé khdng gian). Dya vao tinh chit do, dé lra chon khoang cach hop Iy giitta cac cong trinh tham do. Ham
ngau nhién 6n dinh dugc dic trung boi ham twong quan khong gian Ky(h) va hé s6 tuong quan dinh mic R(h),
hai dai luong ndy phu thudc vao khoang cach gitra cac cong trinh thim do va phuong vi tuyén tham do.

Ham twong quan khong gian xac dinh theo cng thuc:

1 N-h
K, =2 S~ ECOT ) E(X)] 14)
i=1
Hé s tuong quan dinh muc con goi hé sé tu twong quan xac dinh theo cong thirc:
K. (h
Ry = =V (15)
O'

X

trong cong thuc (14, 15): N- S6 cong trinh trén tuyén tham do; h: budc quan sat. f(x;), f(x.+h) -Gia tri thong
so nghién ctu tai cong trinh (diém) i va i + h; E(X)-Gia tri trung binh cta théng sé nghién cau; o’ la
phuong sai ctia tdng so nghién cau.

Dua vao R(h) xé4c dinh kich thuéc d6i anh huong (H) theo phuong khao sat nao d6 (Nguyén Vin Hoai,
1990; Nguyén Phuong, 2008). DBé xé4c dinh tinh di huéng cia khodng san, 1am co s& lya chon hinh dang
mang ludi thim do, sir dung hé sé di hudng ky hiéu I, xac dinh theo cong thic:

l=—2L (16)

trong do: Hg-Kich thuéc d6i dnh huong xdc dinh theo tuyén trung duong phuong thén quing (tuyén doc);
Hn-Kich thudce déi anh hudng xac dinh theo tuyén tham do (tuyén ngang).

» Phuong phdp mé hinh héa duéi dang so o, ban d‘o,’ mdt cat dia chat theo tuyén tham do dé xdac dac
diém phan bo trong khéng gian cia cdc doi twong dia chat, cac than quang.

4. Két qua va thio luan
4.1. Thiét lgp co s tai ligu

Cac thong so dia chét than quang thu nhan tir cac cong trinh tham do & hai than quing | va than quang
III dugc xét dén trong nghién ciru gom: Ham lwong cha urani (UsOs) ¢ than quang | va than quang 111 theo
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méu don va gia tri trung binh & cong trinh tham do; Chiéu day than quang ¢ cac cong trinh thim do va trir
lwong diém (chiéu day x ham luong) & cac cong trinh tham do cho than I va than III.

Céc s6 lidu co so thdng ké dia chét chii yéu thu nhan tir cac cong trinh tham do gom 15 khoan thang dimg
va cong trinh khai dao (hao, giéng) cit qua than quang 1 va 11

4.2. Pic trung phin bo théng ké cac thong sé dia chat cong nghigp than qugng urani

Tién hanh thiét Iap toan do tan suat va tich luy tan suét ctia cac thong s6 ham lugng urani theo méau don,
theo gia tri trung binh & cong trinh thdm do, chiéu day cong nghiép, chiéu day chung va trir lugng diém.
Két qua tinh toan cac tham sé dic trung thong ké ciia ham lugng, chiéu day, trir lugng diém cho than quang
TQ. I va TQ.III trinh bay trong Bang 1.

Bdng 1. Tong hop két qud tinh todn cdc tham sé dic trung thong ké cia TQ.I va TQ.III

Chidu day (m) Ham lwong theo | Ham lwong TB theo Trir lwong diém
A y miu don (%) cong trinh % (mxc)
Théan
uang Trung | Phwong | Trung | Phwong Trung Phwong Trung Phwong sai
qus binh sai binh sai binh sai binh
TQI 7,16 24,601 0,075 0,001962 0,0736 0,001050 0,419 0,133218
TQIIlI 5,33 18,567 0,045 0,000280 0,0488 0,000702 0,282 0,073013

Két qua kiém nghiém md hinh phan b thong ké xac dinh duoc ham lugng urani trong cac than quang
TQI, TQII tuan theo ham phan bé loga chuén; con chiéu day va trir luong diém tuén theo ham phan bé
chuan. Mitc d¢ bién doi céc thdng s6 ham lugng, chiéu day va trit luong diém cia céc than quang cong
nghiép trong khu mo khong ¢6 su khac nhau nhiéu. Tur Bang 1 cho thdy ham lugng urani trong TQ 111 phan
b dong déu (V¢ = 37,18%), TQI phan b khong dong déu (Ve = 59,06%); chiéu day than quang bién dbi
khong 6n dinh (Vm = 69,27%-80,84%), trit lugng diém bién ddi khdng on dinh (Vq = 87,11 %-95,82%).

4.3. Xac lgp nhdm mé tham do

> Pdnh gid cac dic trng dinh lrong Vé sw bién hod quang hod urani cé dnh huong quyét dinh dén
mite dg kho dé trong tham do

Kich thuéc va hinh thai cac than quang: Céc than quang urani phan b trong tang trim tich b roi proluvi-
deluvi ¢6, quang hoé c6 ngudn géc tram tich tham loc (Phing Van Can, 1986). Than quang dang thau kinh, dang
I6p nam hoi nghiéng khong phy thugc vao bé mit dia hinh da gdc. Kich thude nho, hinh théi phirc tap.

Trén binh d6 TQIva TQII c6 dang elip kéo dai, tryc dai cua elip kéo dai theo phuong tay béc-dong nam,
TQ Il c6 dang gan dang thude (Hinh 3). Trén mat cit TQ | dang thau kinh nam nghleng TQII dang phéu,
kich thudc thay doi khong c6 quy luat, phu thue kich thuac, hinh dang gianh gici tiép xuc gitra da hoa va
da granit; TQIII dang thau kinh nzm nghiéng, udn luon theo hinh dang I6p tram tich giau photphat (Hinh
4)

Két qua xac dinh kich thudc rat ra nhan xét sau: Hinh thai than quang cia than quing vé co ban khong
phu thugc dia hinh cac bon triing chira than quang, chi phy thugc it nhidu vao 16p tram tich giau photphat
chira than quang urani cdng nghiép. Kich thuéc than quang nho, hinh thai thugc loai phic tap va tuong ddi
phtrc tap. Trén binh d6 TQIII ¢6 dang dang thudc, TQI dang kéo dai theo dudng phuong, voi chiéu dai lon
hon 2,4 1an chiéu rong. Hé s chua quang: Ap dung cac cong thirc tir (1 + 6) dé danh gia dac tinh lién tuc
ctia quang hoa urani trong khu mo. Két qua tong hop trong Bang 2.

Bdng 2. Két qud tinh cdc hé s6 chira quing va ddc tinh lién tuc cua quing héa

) Hg sb chira quing Hé s gian | Hésé di hwéng | Hé sb giau
Khu mé K K KL y © i <
0 , b doan (Knp) hinh thai (1) quang (B)
Khu trung tdm 0,237 0,0321 0,037 0,666 2,44 1,815
Khu Bic 0,068 0,050 0,030 1,84 1,19 1,195

Tir Bang 3 nhan thiy: Quang urani trong khu mo phan bé thudc loai rat khong lién tuc (Kp < 0,4). Muc
d6 gian doan quang thudc loai don gian, hé sé gian doan nho va 0 khu Béc phtc tap hon khu Trung Tam.

Trén binh d9, than quiang ¢ khu Bic c6 dang ding thudc, vai hé s6 di hudng hinh thai A

Tam than quang thé hién tinh di huéng vé hinh thai kha rd (A > 2,4).
bic trung ve yeu to the nam cua cac than quang: Goc cam than qudng thay doi theo duong phuong va
huéng doc, phu thudc hinh thai va thé nam cua Igp tram tich manh vun giau photphat (Bang 3).
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Bdng 3. Tong hop yéu té thé nam cua cdc thdn quing urani

Than quing Goc doc (d) Po sau phan bb (m) Két luan
TQI 15-20 dén 45-70 0+ 5-15 Déc thoai dén dbc dung
TQII 20-30 30-55 Déc thoai dén doc nghiéng
TQII 15-45 38-80 Déc thoai dén doc nghiéng

Nhin chung céc than quing urani mé Binh Puong c6 thé nam khé phuc tap, thé nam déc thoai dén doc
nghiéng, ca biét co vi tri thudc loai déc ding (TQI).va c6 sy bién d6i dot ngot theo dudng phuong va huéng
dbc. Phan gan mat dat than quing thuong cam déc hon phan duéi sau.

Murc d6 phirc tap ciia modun chu tuyén va chi tiéu hinh dang céc than quang: Mic do phic tap cia chu
tuyén va chi tiéu hinh dang than quang urani dugc tinh toan theo cong thic (7, 8, 9). Két qua tinh toan tong
hop trong Bang 4.

Bdng 4. Pdc tring vé mirc do phirc tap ciia médun chu tuyén va chi tiéu hinh dang than qudng

Than Diéntich | Chuvithucté | Chuviquyvé | Muacdo phuc | Chitiéu vé

quang (m?) (m) hinh elip (m) tap M hinh dang
TQI 6893,0 630,0 366,8 1,22 0,86
TQIII 11815,0 492,0 3994 1,46 1,20

> Két lugn vé nhém mo tham do cho kiéu mé urani Binh Puong

Két qua nghién ctru rat mot sé nhan xét sau: Ham lwong urani trong than quing cong nghiép cé thé mo
hinh hoé duéi dang ham phan bé loga chuan. Mirc d6 bién d6i ham luong urani trong céc than quing ¢ khu
Bic thudc loai khong dong déu, khu Trung Tam thudc loai khong dong déu dén rit khong dong déu. Chiéu
day than quing c6 thé quy nap vé dang ham phan bé théng ké chuan, quing c6 hinh thai bién d6i thugc loai
khong 6n dinh dén rit khong 6n dinh. Su bién hoé chiéu day theo duong phuwong va hudng déc khac nhau.
Than quang thudc loai cd chidu day mong dén trung binh; Trit lugng diém trong than quiang c6 thé mé hinh
hoa duéi dang ham phan bd chuan, muc do bién d6i thudc loai khéng 6n dinh; Cac than quing urani trong
khu mo c6 dang thau kinh, dang ph&u phirc tap, bi udn luon theo ca duong phwong va huéng déc. Hinh
dang than quang bién d6i khong cé quy luat, phinh thép kha d6t ngot; Than quing co6 kich thude nho dén
trung binh hau hét cac than quing da tham do c6 kich thude theo dudng phuong < 250 m, chiéu rong 30-
100m, dang kéo dai theo duong phwong, nhung dic tinh di huéng vé hinh thai khong Iéon; Quing thudc loai
rat khong lién tuc, thuoc loai quing nghéo véi hé sé giau quang nho. Mirc d6 gian doan quing don gian, hé
s6 gian doan nho; céc than quang ¢ khu Béc phic tap hon khu Trung Tam. Tur két nghién ctru dinh lugng
cac thong sé dic trung vé sy bién hoa quang hoa urani khu mo Binh Puong trinh bay trén, so sanh vai bang
phan loai nhém mo tham do [Thong tu s6 60/2017/TT-BTNMT, 2017] cho phép xép mé urani Binh Pudng
vao nhdm m¢ tham do II1.

4.4. Xdc dinh mang luéi tham do

Dé xac dinh mang ludi tham do, tac gia sir dung phuong phap thdng ké, phuong phap dua trén co so ly
thuyét ngau nhién 4n dinh va dia thong ké.

> Phan tich mang luci tham do theo phuong phdp todn thong ké: D6i voi nhom mo tham do loai 111
kiéu mo urani Binh Duong (Cao Bang) dé dat yéu cau tinh trir lugng 122 béo dam do tin cay, téc gia chon
sai So twong ddi xac dinh trix luong (chi tinh cho chiéu day va ham lugng) 1a 25% (theo quy dinh hi¢n nay
sai s6 cho phép dbi Vdi trir lugng cap 122 tdi da 1a 50%), tirc chon sai s6 gii han can trén cho phép cua sai
s tinh trir lugng cdp 122. Dya vao két qua tinh toan néu trong Bang 1, ap dung cong thirc (10, 11) tinh
duoc sb lugng cong trinh tham do va mat d6 mang ludi tham do cho 2 than quang chinh thudc khu Béc va
khu Trung TAm mé Binh Duong. Két qua tong hop trong Bang 5.

Bdng 5. Két qua xdc dinh mang lw6i tham do urani khu mé Binh Puong

Than S6 lwong cong trinh (NTo) Mat d thim do (So, m?)

quang Coéng thirc (10) Céng thirc (11) Cong thirc (10) Cong thirc (11)
TQI 15 14 460 492
TQIII 15 17 788 695

Tir Bang 5 nhan thdy mat do mang lugi tham do hay dién tich do 01 cong trinh thim do khéng ché ddi
v6i than quing | nho hon nhiéu so véi than quang 111

> Phan tich mdr dé mang hedi tham do dwa trén co sé 1y thuyét ham ngau nhién 6n dinh

Tir co s tai liu thu nhan duoc tir cac cong trinh khoan trén cac tuyén TD, TTBD va T2 theo béo céo
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thdm do (Phung Vén Cén, 1986), 4p dung cdng thtc (14, 15, 16) xac dinh dugc kich thude déi anh huong
(H) va hé s6 di huéng (1) (Nguyén Phuong, 2008).

Bang 6. Két qua xdc dinh mang hedi tham do theo ham ngdu nhién én dinh

Huéna khio st Kich thuéce déi dnh hwéng (H, m) i Mat do
g theo chidu day | theo ham lwong | tri¥ lugng didm So (M?)
Theo dudng phuong 20-25 35-40 25-30 ]
Theo huong dic 28-30 23-25 30-35 875-1050
Hé sb di huong | 12-14 15-16 117-12

Tir Bang 6 nhan thay kich thudc déi anh huong theo duong phuong thay doi tir 20-40 m, trung binh 30-
35 m; theo hudng déc tir 23-35 m, trung binh 25-30 m; mat d6 mang ludi tham do (So) tir 875-1050
m?/01CT. Pic diém bién hoa khong gian cua chidu day va ham luong trong céac than quing céng nghiép
theo duong phuong va huéng doc cé sy khac nhau khdng 16n. Trong d6, ham luong thé hién dic tinh di
hudng 16 hon ca, con mirc d6 di hudng cia chiéu day va trir luong diém 1 khong I6n va nguoc voi dac tnhs
di hudng cia ham lugng.

> Lwa chon mang luGi tham do urani kiéu mé Binh Puong: Phuong vi bd tri tuyén tham do duoc lya
chon duya trén cac luan ctr sau: Trén binh dd, hau hét cac than quang c6 dang elip kéo dai theo duong
phwong. Trong trudng hop d6, mang ludi tham do dé danh gia thé tich than quing hop ly nhit sir dung hinh
chit nhat, kich thuéc gitra cc canh can bao dam yéu cau: % = %; V6i A 1a canh dai (theo duong phuong), B
Ia canh ngén (theo hudng déc) cia than quang da duoc quy vé dang hinh chit nhat ¢ dién tich trong dwong
dién tich that cua than quang trén binh d6. Dé khong ché mic do bién ddi cua chidu day cac than quang,
hop ly nhét 12 bd tri mang luéi chir nhat, canh dai tring huéng cim cua than quang; nguoc lai, dé khéng
ché chinh xac ham luong trong cac than quang, can sir dung mang ludi hinh chir nhat, canh dai tring voi
duong phuong than quang. Pac diém bién hoa cua trit lugng diém c6 su khac nhau khong nhiéu gitta duong
phuong va huéng doc. Nhu vay, dé khdng ché dic diém bién hoé cua trir lugng diém, t6t nhat sir dung
mang ludi hinh chir nhat hoéc hinh vuéng.

Trong trudng hop ham lugng va chiéu day than quang khdng ¢ quan hé twong quan va mirc d6 bién hoa
trir luong diém 16n, thi mang ludi xac dinh chu yéu dya vao trir luong diém. Theo quan diém d6, ddi véi
kiéu mo urani Binh Dudng tét nhét chon khoang cach bé tri cong trinh thim do theo két qua danh gi trit
lwong diém. Tir cac luan cir trén, theo tac gia mang lugi pht hop nhit bao dam khéng ché muc do bién dbi
ctia cac than quang urani kiéu mé Binh Puong 1a sir dung mang ludi hinh chir nhat hodc dang tuyén song
song, canh dai ¢6 phuong trung duong phuong than quang.

Lya chon mat d6 mang ludi tham do: Tir két qua tinh toan tong hop trong Bang 6 va 7, theo tac gia mang
ludi tham do kiéu mo urani Binh duong dé dat trir lwong cap 122 tét nhét 12 mang luéi hinh chit nhat; hoic
dang tuyen song song; véi khoang cach tuyen (theo dudng phuong) tir 30-35 m, cong trinh trén tuyén (theo
hudng dbc) 1a 20-30m. Mang luéi dé xuat co uu diém Ia c6 kha ning ké thira va phat trién trén co s mang
ludi tham do cii khi tién hanh thim do nang cap. Sai sb danh gia chiéu day va ham luong trung binh cua
urani cua cac than quang nho hon sai s6 cho phép ddi véi cap trir luong 122. Két qua trén phi hop véi mang
lu6i tham do di sir dung & mot sé mo urani trén thé giéi (Quy pham diéu tra co ban urani cua Trung Quéc,
2005) va mang ludi dinh hudng cac cong trinh tham do quang urani Viét Nam.

5. Két luan

Két qua nghién ctu chi ra ring ham luong urani trong cac than quiang phan bé thugc loai dong déu dén
khong dong déu; chiéu day va trit lugng diém bién dbi thudc loai khong 6n dinh. Mirc do bién ddi ciia céc
thong sb dia chat cong nghiép than quéng theo dudong phuong va huéng déc c6 sy khac nhau, nhung khong
nhiéu. Trén co s& phan tich dic diém Cau trac dia chat mo, dac diém hinh thai-kién tric cua cac than quing
va ddc diém bién hoa cuia cac thong s dia chat cong nghiép, da xac 1ap khu mo urani Binh Buong thugc
nhém mo tham do loai 1.

Dé tham do dat yéu cau tinh trir lugng & cdp 122 cho céc cac than quang urani kiéu mé Binh Puong,
hop Iy nhét sir dung mang lui dang hinh chix nhat hogc dang tuyén, véi khoang cach tuyén cach 30-35 m,
cdng trinh trén tuyen 20-30m. Khi tién hanh cong tac thim do can phai c6 khéi lugng cong trinh dy phong
tir 10 dén 15 % tong khoi lugng du Kién trong dé an. Cac cong trinh du phong dugc st dung chu yéu ¢
pham vi than quang bi vat nhon do6t ngot, vi tri than quang co6 hinh théi va cau tao phac tap, vi tri than quang
tach hoac nhap.

Két qua nghién ctru bude dau ciing chi ra rang mat &6 mang luéi tham do c6 quan h¢ véi chi tiéu tinh
trir lugng. Di vai kiéu mo Binh Buong mat d6 mang ludi tham do thay ddi khi thay ddi chi tiéu ham lugng
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cdng nghiép tdi thiéu va ham lugng bién; chi tiéu tinh trir lwong cang cao thi khoang cach cac cong trinh
tham do tham gia vao mang luéi co ban cang giam.

Mang luéi thim do dé xuét trong bai bao c6 thé sir dung dé tham do cac mé urani ¢ dic diém dia chat
khoang san tuong tu kiéu mo urani Binh Pudng
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ABSTRACT

Study on the establishment of the uranium deposit group and mining
exploration grid in the Binh Duong area, Cao Bang province

Nguyen Phuong®”, Trinh Dinh Huan? Nguyen Truong Giang®
! Hanoi University of Mining and Geology; 2 Geological Division for Radioactive and Rare Elements
3 Council Office of the National Resources and Reserve Assessment

The paper introduces the results of establishing a uranium deposit group and the mining exploration grid of
the Binh Duong, Cao Bang mine type what is carried out based on the combination of basic statistical, geo-
mathematics and analysis of stable random function methodology. The results are shown that the uranium
content in the ore bodies belongs to evenly to unevenly types; the point thickness and reserves of alteration
ore bodies are unstable. The degree of alteration of the ore body industrial geological parameters is not
much different. Considering in terms of causing difficulties in exploration, the Binh Duong uranium mine
is classified into the group Ill. There is a complex geological structure; the ore bodies are lenticular, or
inclined layer, small to medium in size. The point thickness and reserve are distributed unstably; the
distributed content is mainly irregularly. To satisfy the requirement of reserves estimation at level 122 for
the uranium ore bodies of Binh Duong mine type, it is most appropriate to use a rectangular grid or a linear
grid, with a distance of each line from 30m to 35 m, each works on the dip format of the orebodies are from
20m to 30 m. The proposed exploration grid of the paper could be used to explore other uranium mines
with the similar geological conditions of the Binh Duong mine.

Keywords: Uranium deposit group; mining exploration grid; Binh Duong area.
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Nghién ctru xac 1ap chi ti€u tinh trit lugng, tai nguyén than
trong bé than Quang Ninh-Ly luan va thuc tién

Nguyén Phuong**, Nguyén Tién Diing", DS Manh An*, Pham Tuan Anh?, Nguyén Hoang Huan?
! Truong Dai hoc Mo-Dja chat; 2 Céng ty CP Tin hoc Céng nghé Méi trrong-Vinacomin

TOM TAT

Bai bao gioi thiéu két qua nghién ciru xéc 1ap chi tiéu tinh trir luong/tai nguyén than trén co sé tong hop tai
liéu tir cac cong trinh nghién ciru trude, két hop tai ligu tinh toan thir nghiém tai mot s6 mo thudc bé than
Quang Ninh. Két qua nghién dat dugc nhu sau: Bé khoanh néi via than tham gia tinh trir luong/tai nguyeén,
can sir dung chi tiéu nhiét luong (Q%.) > 3500 Kcal/kg lam ranh gi¢i phan biét than véi da vay quanh; cu
thé, néu dua vao chi tiéu Q" caa than nhiét nang thap (> 3500 Kcal/kg), thi AXmax 1a 55% hodc 60% van
dam bao yéu cau vé chi tiéu nhiét nang ddi vai than ning luong thap; riéng moé Mao Khé chi tiéu do tro tdi
da dap dung yéu cau vé chi tiéu nhiét luong tdi thiéu hop Iy 1 AXnax < 55%. Chiéu day cong nghiép tdi
thiéu duoc lya chon phai dua trén co s xay dung md hinh cong nghé khai thac va phai tién hanh danh gia
vé hiéu qua kinh té theo cac phuong an lya chon. Hé s6 boc dat gii han trong khai théc 16 thién can tién
hanh cho tirng moé, cum mé trén co sé so sanh hiéu qua kinh té gitra khai thac ham 10 va 16 thién, két hop
vén dé bao vé méi truong.

Tir khoa: Chi tiéu tinh trir luong; tai nguyén than; bé than Quang Ninh.

1. D3t van dé

Trong thoi gian qua, cong tac tinh trit lvong than & nude ta déu dwa vao hé thong cac chi tiéu tinh trir
lwong do Uy ban khoa hoc nha nuée ban hanh trén co so tham khao chi tiéu tinh tri luong cac mo than cua
Lién X0 (cii). Xét vé khia canh khoa hoc va thuc tién, thi cac chi tiéu hién dang ap dung khdng con phu
hop véi nén kinh té thi truong c6 dinh huéng XHCN dang dién ra ¢ nudc ta.

C4c chi tiéu cong nghiép phu thudc vao diéu kién dia chit mo, dic diém dia ly tu nhién-kinh té x& hoi,
yéu té ky thuat, cdng nghé, méi truong dau tu va cac yéu td khac. Vi vay, chi tiéu tinh trir luong duoc thiét
lap trude day chi co tinh dinh huéng chung. Trong thyc tién tham do, khai thac than Quang Ninh can dwoc
xem xét, tinh toan lai, nham bd sung kip thoi phuc vu cong tac tham do, danh gié lai trit lwong, tai nguyén
phuc vu quy hoach khai thac ¢ timg mé, cum mo hoic toan bé than (Lé Ai Thy, 2004). Vi vay, dé ting
cuong cong tac quan Iy nuée vé tai nguyén than, nham sir dung hop ly, tiét kiém c6 hiéu qua, phuc vu cho
cong tac quy hoach phét trién nganh than Viét Nam dén nim 2030, tim nhin dén nim 2045, rit can thiét
phai xay dung lai chi tiéu tinh trir lugng cho cac mo than ¢ nudc ta néi chung, cac mo than thude bé than
Quang Ninh néi riéng. Dé giai quyét nhiém vu nay, trudc hét phai danh gia lai tinh phii hop cua cac chi tiéu
tinh trix lvgng hién hanh va nghién ciru xé4c 1ap céc luan cir khoa hoc dé xay dung cac chi tiéu tinh trix lwong,
tai nguyén cho cac mo than Quang Ninh.

2. Chi tiéu tinh trir lweng than & Viét Nam va mét sé nwéc trén thé giéi
2.1. C4c chi tiéu tinh tai nguyén tri lweng than ¢ mét sé nuéc trén thé gidi

Chi tiéu trir luong than trén thé gioi duoc tap hop ¢ Bang 1 (cua M¥) va Bang 2 (Lién X6 cil).
Bang 1. Chi tiéu tinh triz lirgng than cia My (theo tiéu chudn ASTM)

Loai tai nguyén/ trir lugng Po sau tdi da (m) | Chidu day lop than tdi thiéu (m)

1. Tai nguyén xac dinh | - Anthracit va Bituminons 1800 0,35
va chua xac dinh - Subbituminous va lignit 1800 0,75

2. Tai nguyén - Anthracit_va Bituminons 0-300; 300-1800 0,35-0,70; 0,35

.cén Kinh té - Subbituminous 0-300; 300-1800 0,75-1,50; 0,75

’ - Lignit 0-150 den 150-1800 0,75-1,50 hoac 0,75

- Anthracite va Bituminons 300 0,70
3. Trir lugng co so - Subbituminous 300 1,50
- Lignit 150 1,50

*Tac gia lién h¢
Email: phuong_mdc@yahoo.com
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Bang 2. Chi tiéu tinh triz irong ¢ mét sé bé than thuge Lién X6 cii

Chiéu day va d¢ tro
T Bé than Trong cén doi Ngoai cin ddi Do sau thi da
Min(m) Aglax (%) Min(m) Afax (%) (m)

1 Ponhet 0.50 45 0.45 50 1800
2 Kuznhet 0.45 40 0.40 45 1200
3 Karagandin 0.60 45 0.45 50 1400
4 Petroski 0.50 40 - - 1200
5 Lvopski 0.50 40 0.40 45 -

2.2. Chi'tiéu tinh triz lwong cac mé than dd ciia Viét Nam

Trong thyc té, trir lugng, tai nguyén than & Quang Ninh di tinh dén d6 sau-600m dén -700m, cac chi
tiéu tinh trir lwong theo quyét dinh sb 1132/UB/CNA ngay 9/6/1977 cia UBKHNN tong hop ¢ Bang 3, 4
(Uy ban Khoa hoc ky thuat nha nwéc, 1977). Céc chi tiéu tinh trir lwong than & nuéc ta hién dang ap dung
€On mang nang tinh ap dat; do d6, mét sb khéi tinh trix lwong Cép 121, 122, nhung khai thac khong cé hi¢u
qua kinh té; nguoc lai, mot s6 khéi tai nguyén cip 333, nhung hoan toan dap tng céng nghé khai thac hién
tai va khai thac ching lai mang lai hiéu qua kinh té.

Bdng 3. Céc chi tiéu tinh tri lugng than
Trix lugng trong can | Trir lugng ngoai can

Chi tiéu tinh trir lwong Don vi . o
doi doi
1. Khai théc 16 thién
- Chiéu day tbi thiéu m 1.0 0.8
- D9 tro tbi da ké ca do 1am ban % <40 <45
- Hé sb b dét trung binh m3/T 6/1
2. Khai thac ham 1o
- Chiéu day tdi thiéu m 0.8 0.6
- D9 tro tbi da ké ca do 1am ban % <40 <45
Bdng 4. Cac chi tiéu tinh triz lirong than mé va than coc
Chi tiéu tinh trir lwgng
Mo than Do tro Chiéu day
Trong can dbi Ngoai can ddi Trong can dbi Ngodi cin ddi
Na Sang-Lai Chau (LT) <40 <45 >0.40 >0.20
Thanh An-Lai Chau (LT) <40 >0.45
DPam Pun-Ninh Binh (LT) <40 <45 >0.45 >0.30
Ngoc Luong-Hoa Binh (LT) <40 >0.30
Khe B§-Nghé An ((LT) <40 40-45 >0.45 >0.40-0.45
Lang Cam-Thai Nguyén (LT) <40 >0.45
Doi Hoa-Hoa Binh (LT) <40 >0.40

3. Co sé phwong phap luin dé xay dwng chi tiéu tinh trir lweng/ tai nguyén than

O bé than Quang Ninh ni riéng va cac mo than da & nudc ta ndi chung, Tap doan Cong nghiép Than va
Khoang san Viét Nam da dua ra tiéu chi than nhiét luong thip 1a than khoang c6 do tro tir 40-50% va nhiét
lugng riéng lam viéc thap (Q{) tir 3500 dén 4000 Kcal/kg (Bui Hoang Ky va nnk, 1998). Chi tiéu nay phu
hop v&i quy dinh cia mot sb nude trén thé gisi. Theo tiéu chuan ASTM D388-92 ciia My, quy dinh than
LigniteB c6 nhiét lugng riéng thap trong trang thai am, khéng chat khoang < 6300 Btu/Lb (3500 Kcal/kg),
& Ba Lan quy dinh than nau c6 nhiét lugng t5i thiéu khi ¢ 4m 50% 1a 6,5 MJ/kg (1550 kcal/kg), Pakistan
tir 500-12000Btu/Lb (2700-6670 Kcal/kg) va cia An D 1a 3400 kcal/kg. Than nhiét lugng thwong pham
¢6 nhiét lugng thap cua Viét Nam nhu sau: Than nau Na Dwong loai I (NP 020) 1a 3950 Kcal/kg, khi do
tro 37-24%. Than cam Mao Khé (MK- 11B) la 4250 Kcal/kg va than cdm Cam Pha-Hon Gai (HG-11B) la
4400 Kcal/kg, twong wng AX 1a 40- 50%. Tir nhitng dan liéu trén cho thay, hop 1y hon ca la lay chi tiéu nhiét
luong (QZ;) = 3500 Kcal/kg 1am ranh gidi phan biét than voi da vay quanh; boi I8 nhiét luong cua than da phy
thudc vao nhiéu yéu t6: D6 4m, do tro, ham luong carbon, hydro,...; dac biét nhiét luong c6 méi quan hé phu
thudc vao do tro (Lé Bd Binh va nnk, 2006).

4. Nghién ciru xac 1ap chi ti(f;u tinh trir lwgng/ tai nguyén than Quéng Ninh
4.1. Xdc dinh do tro toi da dé khoanh noi via than cdng nghiép

> Xdc dinh d6 tro t6i da (Afma) theo Q% D4 vai than nang lugng, d9 tro anh huéng rat Ion dén nhiét luong
cua than. Giira d6 tro va nhiét nang ctia than da duoc Kiriacov (1989) xac 1ap khi nghién ciru kha nang str dung
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than c6 d¢ tro rat cao (than xau sét than). Tir két qua nghién ciru, 6ng d xac dinh duoc mdi quan hé gitra Q°' va
AX ¢ bé than Donbat ciia Lién X6 cii (Lé DS Binh va nnk, 1998) dudi dang cong thic tong quat: Q" = a-b. Ak
(1). Theo tai liéu caa bé than Donbat, Kiriacov (1989) da xac dinh dugc cbng thic thuc nghiém nhu sau:
Q¢ = 8065-88.AK khi Ak < 60%.

Tu tap horp nhiéu via than c6 d6 tro khac nhau & bé than Quang Ninh (Bui Hoang Ky va nnk, 1998), da
xéc lap mdi quan hé giita Q°" véi AX dudi dang tong quét sau: Q" = a-b.A%-c (A¥)?(2). Trong do: a, b, ¢ la
hé s6 thuc nghiém, xac dinh theo  phuong phép binh phuong tdi thiéu.

Dua vao phuong trinh (2) c6 thé xac dinh chi tiéu do tro t6i da twong tng chi tiéu Q° tdi thiéu. Két qua tinh
toan cho cac via than: V10-Mao Khé (V10-MK), via day L¢ tri (VD-LT), via 14, via 10, via 7 Nga Hai (V14-
NH, V10-NH, V7-NH) va via 5 Canh Ga (V5-CG). Két qua chira rang, néu chon chi tidu Akpa 1a 55% thi gia
tri trung binh do tro toan via ké ca d¢ 1am ban cua céc via tang 1én nhiéu so véi chi tieu Akyax 1a 40% hoic
45%; song gié tri trung binh do tro cua via ké ca do 1am ban déu < 30% trir V10-MK Ia via thudc loai do tro
cao. Khi chon chi tiéu d6 tro Akmax 12 60%, gid tri do tro trung binh ctia cAc via ting 1én tir 0,3- 2,28%, riéng
cac via V7-NH va V10-MK ting 1én 9,49-11,5%.

Nhiét ning Q" twong tng véi do tro téi da dugc chon 55%, 60% déu I6n hon QL. (Qmm =
3500Kcal/kg). Riéng V10-MK néu chon Aknax 12 55% thi Q° trong ang 1a 4730 16n hon QS cho phép,
khi chon A¥nax bang 60% thi Q<" nho hon QS%., cho phép. Nhu vay, néu dva vao chi tiéu Q" ctia than
nhiét nang thip (= 3500 Kcal/kg) thi viéc lua chon Aknax 12 55% hozdc 60% van dam bao yéu cau vé chi
tiéu nhiét nang dbi v6i than nang luong thap, riéng moé Mao Khé chi tiéu do tro tbi da dap ding yéu cau
vé chi tiéu nhiét luong téi thiéu hop Iy 13 Akpnax < 55%.

> Xac ldp AX téi da theo gid tri hang hda va gia thanh khai thac: Chi tiéu Ak duoc luan giai theo gia
tri hang hda va gia thanh khai thac than & Quang Ninh dwoc thiét 1ap trén co s tai liéu phan tich hiéu qua
kimh té san xuat-kinh doanh (KTSX-KD) cua Tap doan Cong nghiép than va Khoéang san theo tong so do
phét trién nganh than Viét Nam dén nam 2010 va dyu bao dén nam 2030. Pdi vai than Quang Ninh, di xac
dinh dugc phuong trinh tvong quan dién dat sy phu thugc gitra gia ban than tinh theo gia ban trung binh
giai doan 1998-2003 (L& D3 Binh va nnk, 2006) nhu sau: Gy, = 63,77-1,31AK (3).

> Anh hweong cia dé tro dén trir lwong/tai nguyén than: Do tro ¢6 anh huang truc tiép dén thé trong (D)
cua than; do do, chi tiéu dg tro 6 anh huong truc tiép dén tinh trir lwong/tai nguyén cua via than, day 1a
mot trong sb thong sb quan trong trong tinh trir lugng/tai nguyén than.

MJ&i quan hé giita d6 tro va thé trong than da dwoc nhiéu nguoi quan tam (Kler, 1975); ¢ Lién X6 cil,
trong quy pham tinh trix lugng than di dua ra cic cong thuc tong quat xac dinh quan hé giita thé trong (D)
va do tro A¥nhu sau: D = D, + K. A (4). Trong d6: D, —Thé trong trung binh cta than trong diéu kién ly
tuong Ak = 0; K-Hé sé bién ddi D khi A* thay ddi 1%; AK-Gi4 tri do tro trung binh cua via than trong dién
tich danh gia.

O mo than Quang Ninh, mdi quan hé giira thé trong (D) va do tro (AX) da duoc nhiéu nha dia chat quan tam
nghién ctu (Lé B3 Binh va nnk, 2006). Dudi day trich dan két qua nghién ciru & mot sé mo than tiéu biéu:

Via day Lo Tri: D=1,35+0,0032 (4%)? (5); Via 10-Mao Khé:D=1,4501+0,0051 AX +0,0001 (A¥)?

(6). Két qua tinh D tinh theo phwong trinh 5, 6 tong hop & Bang 5.

Bang 5. Két qua tinh thé trong than theo A

TT | Viathan | 4% (%) | D (T/m% TT Viathan | A% (%) | D (T/m%
1 | VD-LT 40 1,455 2 V 10- 40 1,603
MD
45 1,465 45 1,627
50 1,466 50 1,696
55 1,470 55 1,730
60 1,473 60 1,878

Tir Bang 5 nhan thay, néu tang d¢ tro tbi da tir 40% lén 60% ddi vai cAc via c6 do tro trung binh thé
trong tang 1én khong déng ké, nguoc lai d6i véi céac vai co do tro cao thé trong tang 1én kha 16n. Sy gia
tang thé trong dong nghia vai tang trir legng/tai nguyén, nhung lam giam chét lugng cia than. Khi thay doi
A ., chiéu day via than tham gia tinh trit luong va dién tich cua via ciing sé thay d6i. Duéi day trich din
két qua tinh toan thir nghiém cho via day Lo Tri va via V10 Mao Khé:

- D6i i via day L Tri, néu chi tiéu Af,q, = 60%, chiéu day toi thicu 0,8m, trit lugng than dugc
khoanh ndi c6 dién tich trén binh d6 dang try 12 8.679 x 103 m2,

Téng tai nguyén than tinh theo phuong phap Sécang: Qo = Spg .Mmn. Kt Do. Seca (7)

99



Vi Spe- Dién tich do trén binh dd dang tru khoanh ndi theo chi tiéu lua chon Ak . =60%,Mcn =
0,8m; M. Tong chiéu day ty nhién trung binh cua via (83,7m); Ki-He s6 chira than (K¢ = 0,37); D-Thé
trong than (D = 1,473 T/m3); 0-G6c déc trung binh cua via than (a = 35°).Tong tai nguyén than (Qo) cua via
day Lo Tri tinh toan theo cong thirc (7) 12 475.488 ngan tan. Twong tu, V10-Mao Khé tinh dugc 12 32.306,0
ngan tan.

Téng tai nguyén than du bao theo md hinh ham phan b gamma (Nguyén Phuong, Lé B4 Binh, 1998)
tuong ng Vvéi cac chi tiéu A* lya chon tong hop ¢ Bang 6, 7.

Bang 6. Két qua dir béo tai nguyén than Bang 7. Két qua dir bo tai nguyén than via
VD-LT theo chi tiéu AX,,, la chon V10-MK theo chi tiéu AX .. lua chon
Ak e Thong sb Giatri | Qi (A, Ak Thong s6 Giatri | Qi (A4
(%) lua ham gamma_ | v (z) tra (10%T) (%) lva ham gamma v (2) tra (10T)
chon o B bang chon o B bang
40 o972 | 462175 40 0571 | 184467
45 0978 | 465028 45 0650 | 209989
50 | 0144 | 107 | o983 | 467406 50 | 0243 | 11,80 | 0718 | 231957
55 0991 | 471,209 55 0776 | 250695
60 0994 | 475488 60 100 | 323060

Tir Bang 6, 7 rit ra mot sb nhan xét sau: Via day-LT: Néu nang chi tiéu do tro (4X,,,) tir 40% Ién 50%,
tai nguyén than ting 1én 5.231 ngan tan (ting 1,13%), néu nang do tro t6i da 1én 60% trit lwong gia ting
13.313 ngan tan (tang 2,88%). V10-MK: Khi nang chi tiéu AX . tir 40% 1én 50%, tai nguyén ting 1én kh4
I6n (tang 25,74%), néu nang AX,,, 1én 60% tai nguyén tang 1én 75,13%.

Mtrc d6 gia tang tai nguyén theo do tro cua mot s via than thé hién ¢ Hlnh 1.

35“—mu—( o VAOMK (82,47) Tur Hinh 1 rat ra mot sb két luan sau:
V1S NH 25.37) - Sy ra tang trir lugng cua céc via than phu thudc
VAONH 22,01 VA0 sy gia tang chi tiéu do tro tdi da. Nhitng via than
veeoEm 6 dd tro (A¥) trung binh > 20%, khi nang chi tiéu do
tro tdi da tir 40% lén 50% hoac 55-60% thi tai nguyén
gia tang 1a rat dang ké.

- Két qua tinh toan cho thay khi nang chi tiéu do
tro 1én 50-60 %, chat lwong hau hét cua cac via than
van dat va cao hon yéu ciu vé chi tiéu nhiét lugng

V10M
o
=

|

300

250 — 70—

200 V.7 CG (13,50)
V.7 NH (18,81)
150 —{ 407

VDLT (12,24)
100 —

50 7] thap. Pdi véi cac via than c6 do tro cao nhur V.10 Mao
HER T N A R St St s P ) Khé khi nang chi tiéu A%, mﬁu don 1én 55% , thi
Hinh 1. Biéu d6 mirc gia ting tai nguyén theo ff?;; lugng than dép tng yeu cau véi than nhiét luong

Al (V6i D= Q;M 100%)

v D¢ tro quyét dinh gid tri kinh té ciia than Quang Ninh: Thong thudng trong cung loai than, khi do tro
tang 1én, gia tri hang hda cua than giam xuéng; do do, trong tiéu chuén cua than hang héa, ngudi ta quy
dinh rat chat chg, do tro téi da cho phép cua tirng loai than. C6 thé biéu dién sy phu thudc cua gi ca theo
d tro va muc do bién héa cua chung theo phuong trinh tong quat sau: G = f (AX, o,k ) (9).

Gi4 tri trung binh cua than hanh héa cé thé xac dinh theo cong thirc: M= ao + (ap-op)Ak — bB (A¥)? —
bBo? (10). Trong dé: a, b, a, B - Cac hé s6 thuc nghiém, xac dinh theo phwong phép binh phwong tdi thiéu;
A¥- Do tro trung binh cta than hang hda; 3- Phuong sai do tro than hanh hoa duoc xac dinh theo cong
thic: oy = o +BAK + 6 (F)z(ll). Vi a, B, 0 1a hé s6 thyc nghiém. Kipnisa (1970) da xac dinh dugc cong
thirc thuc nghiém ddi véi than hang hda theo tai ligu iy mau tai cac 16 hang van chuyén than & Quang Ninh
(khi Ak <40%) nhu sau: oy = 0,33 + 0,11 A + 0,0026 (4X)? (12)

v D¢ tro va su bién déi cia dg tro (oy; ) dnh hwéng dén chi phi san xuat va gia trj kinh té cua via than

D6 tro va su bién ddi d¢ tro anh huong dén cong nghé khai thac, sang tuyén than va do d6 lam tang chi
phi san xuét va lam giam gia tri kinh té cua via than (mo than). Trén Hinh 2 1a d5 thi biéu dién sy twong
quan céc phan than sach (B), dé thai () va tinh kha tuyén (L) phu thudc vao do tro (A¥) & mo than Donhet
(Lién X0 cii) (Lé Db Binh va nnk, 2006).
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4.2. Xdc dinh céc chi tiéu vé diéu kign khai thac mé va dnh hweng ciia chitng dén gia tri kinh té via than

Chiéu day via: Chi tiéu vé chiéu day nho nhat cua via than Ia chi tiéu cdng nghiép quan trong, phu
thudc rat chat ché vao ky thuat khai thac, anh huong dén nang suit lao dong va gié thanh khai thac 1 tan
than. O Lién X6 (cii) Ekben va Markus (1984) da chtimg minh trong cing diéu ki¢n thé nim, nang suét
lao dong s& ting nhanh va gia thanh khai thac mot tan than s& giam dang ké néu chiéu day via than dugc
khai thac la 1 -1,3m (Lé& D4 Binh va nnk, 2006).

b c

0 ‘ \ 100 0 \ 100 0 \ \ 100
20 ‘ 80 20 \ \ 80 20 ‘\ 80
s | g \ |
“(E n \ 60 E 20 \ 60 4 0 &0
2 2 @ <
= 8 S 60 \ 2
260 \ 40 > 60 - 40 . \
80 r 20 80 \D — \ 20 50 \ I 2
10 9 ——'—\\ N 1001 0 100 / 5
0 2 m s Ak o 20 1 50 50 A 0 20 . 40 60 80 A
Nhém 1-13 mm Nhém 1-13 mm Nhém 13 - 50 mm
Hinh 2. D6 thi tinh kha tuyén cia than Donhet (Theo Koykina va Obukhovski)
a- Than dé tuyén b- Twong doi kho tuyén c- Kho tuyén

Khi chon chi tiéu chiéu day tinh trir lugng can chd y ty Ié gitra chiéu day cac 16p kep va chiéu day riéng
than va phai thoa man diéu kién:
Trong d6 : mg-Chiéu day cac 1op kep (m);
Mer — 30 mer-Chiéu day 16p than (m); Qg,-Gid tri nhiét nang cua than
Mcn > mk + Mgt (MJ)

Tir hé phuong trinh trén cho thay, chi tiéu chiéu day via khéng chi phu thugc vao cong nghé khai thac,
ma con c6 mdi quan hé chat ché véi chi tiéu gia tri nhiét ning tdi thiéu va chi tiéu dé tro tdi da cho phép.

V6i diéu kién bé than Quang Ninh, theo tac gia hop ly nhét I két hop dong thoi hai giai phap sau. - Budc
1: Ap dung phuong phép toan dia chét trén co s& x&c 1ap quy luat phan bd thong ké chiéu day via dé du béo
mirc d6 gia tang tai nguyén (trit lrong dia chat) cua cac via than theo ngudng chiéu day tdi thiéu. Dya vao dd
thi dién dat sy phu thudc mirc d6 gia ting trit lwong véi ngudng chiéu day, so bo lya chon 02-03 phuong
&n chiéu day tdi thiéu, twong tng vi tri ¢ su gia tang trir lwgng dot bién. - Budc 2: Panh gia tinh phi hop
cua chi tiéu chiéu day téi thiéu da lya chon & budc 1 trén co sé phan tich mé hinh céng nghé theo phuong
phap twong tu khu vyuc di khai thac hoic thiét ké so bo quy trinh khai thac d6i véi dbi tuong chua ¢ khu
vuc khai thac.

> Hé sé ddt bac gidi han: Hé s6 boc dat gidi han dé khoanh ndi trir lwong cho phwong phép khai thac 16
thién hay ham 16 duogc xac dinh theo hai truong hop sau:

+ Trudng hop thi nhat: Khi dung hé s boc dé xac dinh ranh gisi hop ly (kinh té) gitra khai thac 16 thién
va khai théc ham 16. Trong truong hop nay hé sé béc gidi han duoc xac dinh theo cong thuc:

Kg Zap + Zit = Zni (20); Tur cong thirc (10) ta c6: Kg = (Zn-Zn)! Zap, m3T  (11)

Trong d6: Kg-Hé s6 boc dat gisi han giira khai thac 16 thién va khai thac ham 16, m3/T;

Zy-Gid thanh khai thac mot tin than bang phuong phép ham 10, d/t; Zy-Gia thanh khai thac mot tan than bang
phuong phap khai thac 16 thién chua tinh t6i chi phi dat boc, d/T; Za,-Gié thanh toan bo tinh cho 1m? dét boc, d/md.

Két qua tinh toan theo sb liéu nam 2004-2010, hé sé boc dat trung binh & viing Hon Gai 13 6,5 (6-7)
m3/T, viing Cam Pha 12 8,4 (8-9) m¥/T. Nhur vay, trong giai doan 2004-2010, hé s6 boc dat gidi han ddi voi
khai théc 16 thién ¢ bé than Quang ninh c6 thé thay doi trong pham vi tir 6- 9 m¥/T tdy thudc vi tri va diéu
kién khai thac cua tirng mo cu thé.

+ Truong hop tht hai: Khi mé danh gia chi phi hgp duy nhat cho khai thac 19 thién. Trong truong hop
nay hé sé boc dat gisi han dugc xac dinh theo cong thuc:

Kg Zab = Kt (Gip-Zyp) (12) Tur cong thirc (12) ta c6: Kg = Kt (Gyp-Zyp) / Zap (13)

Trong d6: Ki-Hé s6 thu hdi than thwong pham tir than nguyén khai, K < 1; Gy-Gia bén trung binh 01 tan
than thuong pham, d/T; Zy,-Gia thanh toan b 1t than thuong phdm chura tinh chi phi d4t boc, d¢/T. Cac tham
s6 khac d chi dan & cong thue 10, 11.

5. Két luan

1. Bé tang cudng cdng tac quan 1y nudc vé tai nguyén than, nham sir dung hop ly, tiét kiém cé hiéu qua,
phuc vu cho céng tac quy hoach phat trién nganh than Viét Nam dén nam 2030, tam nhin dén nam 2045,
can phai xay dung lai chi tiéu tinh trit lwong than néi chung, cac mé than Quang Ninh ndi riéng. Ty thuc

mg Qgh
mk <%k g5 (g)
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VAo tai liéu thuc té c6 thé sir dung mot hay mét s6 phuong phép da dé cap trong bai bao dé xac dinh chi tiéu
tinh trit lugng than d4 néi chung, cho bé than Quang Ninh ‘noi riéng; trong do, phan chi phi cho hoat dong
khai thac can tinh bd sung thém chi phi lién quan dén cap quyén khai théac khoang san theo Nghi dinh
203/2013/ND-CP ngay 28 thang 11 ndm 2013.

2. Bé khoanh néi via than tham gia tinh trit lwong/tai nguyén (via than céng nghiép), tét nhat Ia sir dung
chi tiéu nhiét luong (Q,) = 3500 Kcal/kg lam ranh gi¢i phan biét than voi da vay quanh 13 hop 1y hon, Két
qua nghién cau chi 18, néu ting chi tiéu do tro AX tir 40% Ién 55- 60%, d6 tro trung binh & hau hét cac via
than, ké ca do 1am ban (A¥) déu nho hon 30%, nhoe hon chi tiéu Ak, cho phép (Akmn.< 40%). Nhu vay,
néu dua vao chi tiéu Q" cuia than nhiét nang thap (> 3500 Kcal/kg), thi viéc lua chon Ana 12 55% hoic
60% van dam bao yéu cau; riéng mé Mao Khé va cac mo c6 chat luong tuong ty, chi tidu do tro toi da
(A¥max) dap dung yéu cau vé chi tiéu nhiét lwong tdi thiéu 1a < 55%.

3. Chi tiéu chiéu day via than cong nghiép t6i thiéu duoc xac dinh trén co s& xay dung mé hinh cong

nghé khai thac phi hop vai timg ddi twong dénh gia va phai dwa vao két qua phan tich hiéu qua kinh té theo
cac phuong an lya chon.
4. Hé s boc dat gisi han trong khai thac 16 thién, can tién hanh riéng cho timg mé phi hop timg giai doan
nhét dinh, trén co s so sanh hiéu qua kinh té giira khai théac ham 10 va 19 thién chu trong van dé bao vé moi
truong va sinh thai khu vuc khai théc. Két qua tinh toan bude dau cho thy, hé sé boc dét trung binh trong
giai doan 2004-2010 & vuing than Hon Gai 1a 6,5 (6-7) m3/T, viing Cam Pha 14 8,4 ( 8-9) m¥/T.
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ABSTRACT
Study on the establishment of coal resource/reserve criteria

in the Quang Ninh coal basin - Theory and Practice
Nguyen Phuong®”, Nguyen Tien Dung?, Do Manh An?, Pham Tuan Anh?, Nguyen Hoang Huan?
! Hanoi University of Mining and Geology
2VVinacomin Informatics, Technology, Environment Joint Stock Company

The paper introduces some results of an establishment of the coal resource/reserve criteria based on
synthetic documents of previous data, combining tested data at some coal mine in the Quang Ninh province.
The results are obtained as follows: To map coal beds for objective of resource/reserve estimation, we need
to use the calorie criteria (Qg. > 3500 Kcal/kg) as the basics for distinguished boundary to the countries
rocks. If the thermal power (Q°") is low ((> 3500 Kcal/kg) then the ash content (A¥max) is 55% or 60%, it is
still stratified requirements of the thermal power criteria responsible for thermal low power coals. In the
Mao Khe mine, maximum ash criteria meet a reasonable the minimum calorie criterion of less than 55%.
The minimum payable orebody thickness is given based on construction of the mining technical and
establishing economic effects by selected plans. Coefficient of the limited excavating solids in the open
mining is carry out for ever mine, mine group which are based on comparation economic efficiency between
open and underground mining, and environment protection.

Keywords: Reserve criteria; coal resource; Quang Ninh coal basin.
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MAi quan hé giira yéu té cau trdc kién tao véi quing hoa vang
goc truong quang Tra Duong - Tién Phudc, doi Tam Ky - Phudc Son
BUi Viét Sang L*, Chu Vin Diing?, Nguyén Vin Vii?

L Lién doan INTERGEO )
2 Trung tam Phan tich Thi nghiém Pia chat

TOM TAT

Truong quéng Tra Duong - Tién Phuéc thude déi quing Tam Ky - Phudce Son, déy 1a mot trong nhitng khu
vuc 6 tiém nang quing hoa vang I6n cua Viét Nam. Két qua khao st thuc dia, phan tich tong hop tai liéu
da xuét ban va mé hinh hda méi quan hé giira cac yéu té cau tric kién tao véi quing hoa vang goc khu vuc
nghién ctru, da xac dinh duoc 2 kiéu hinh thai quing ngudn goc chinh 1a kiéu vang tao ndi (kiéu 1) va kiéu
vang nhiét dich nhiét nhiét do trung binh (kiéu 11). Kiéu quang | bi khdng ché bai cac d6i truot chom nghich
lién quan dén hoat dong va cham mang xay ra trong giai doan 430 tr.n trudc day, kiéu quang Il bi khéng
ché bai cac hé thong dut gdy phuong Tay Béc - Pong Nam, Pong Bic - Tay Nam va & kinh tuyén c6 thé
lién quan dén hoat dong kién tao giai doan Mesozoi muén - Kainozoi.

Tur khoa: Tam Ky - Phuéc Son; Tra Duong - Tién Phudc; vang tao ndi.

1. Pit véan dé

Déi quing vang Tam Ky - Phudc Son (TKPS) nam ¢ ria bac dia khu bién chét cao Kon Tum, thudc 4
dia khu Nam - Ngii. A dia khu Nam Ngii duoc ciu thanh tir cac thanh tao Paleozoi ha - Mesozoi, hinh
thanh co tinh lién ky do sy va cham giita cac dia khdi Indosini va Sibumasu lam triét tiéu Paleotethys vao
giai doan kién sinh Indosini (Tran Van Tri va nnk, 1996). Doc theo dai tao niii ndy ghi nhan dwoc mot loat
cac dlem mo quang ddng-vang 16n (Sepon, Phu Bia, Phu6e Son - Bong Miéu....) (Hinh la). Cac nghién
clru gan day chi ra rang c6 mot mdi quan hé chat chd gitra cac hoat dong kién tao trong khu vuc va cac mo
quang lon trong khu vyc (Fan, 2000; Gatinsky, 2005; Khin Zaw et al., 2007a; Khin Zaw et al., 2009, 2010;
Tran et al., 2014).

Truong quing Tra Duong - Tién phuéc (TDTP) ndm trung tim déi quang Tam Ky - Phude Son (Hinh
1b). Trudng quing c6 hudng kéo dai theo dong tay tir xi Hoa Hiép dén xa Tam Tra, c6 chiéu dai khoang
70 km, rong 20 km Trong truéng quing, nhidu diém quing di dwoc tim kiém danh gia ciing nhu tham do
va dua vao khai thac nhu mé Bong Miéu, Tra Duong. Tuy nhién, nhitng nghién ctru vé dic diém quing
hoéa, quy luat phan bd hau nhu chua duge tién hanh hodc chi nghién cuu so bd. Dac biét, chua c6 cong trinh
nao 1am 6 dugc cac yéu té khdng ché quing hoa vang gde trong khu vuc.

2. Pic diém dia chét trwong quing Tra Dwong - Tién Phuéc

Tham gia vao céu triic dia chét cta truong quing bao gdm cac d4 trim tich bién chat chi yéu thudc cac
phirc hé Kham Birc — NGi Vi (NP3 - €1kv). Cac magma xam nhap gdm: granit biotit phtrc hé Hai Van (yP3
- T1hv), granitogneis phtrc h¢ Chu Lai (gyNP-PZ;cl), granit hai mica dang gneis cta phirc hé Pai Loc (gySs-
Dadl), va mot it théu kinh da mafic cta phirc h¢ Hiép Dirc-Plei Weik (cPZ1hp), granodiorit phirc hé¢ Bén
Gidng - Qué Son (y3P;- ab@), granosyenit phirc h¢ Méang Xim (ygT2mx).

Truong quing duge khdng ché boi cac dirt gay avi tuyén la dat gay Tam Ky - Hi¢p Dtrc ¢ phia béc truong
quang, dut gy nay di qua truong quéng co chiéu dai khoang 50km va cit qua nhiéu thanh tao thudce nhiéu
hé ting khac nhau nhu hé ting Kham Duc, Nui Va. Dut gdy duoc biéu hién qua cac doi tuyén v& vun,
granit hoa, chira cac mach thach anh thé tuong; dit giy Tra Bong - Tra My nam phia nam truong quing,
trong pham vi truong quéng dai khoang 36km. Doc theo dit gy cac da bi dap v6 manh, doi noi gép ca nat,
milonit phat trién trang voi phuong cua dut gay. Cac hé thong durt gdy phuong tdy bic - dong nam phat
trién manh lam cho phurc tap cdu tric dia chat trong khu vye.

Trudng quing kéo dai theo phuong vi tuyén, bao gdm mé quing vang Béng Miéu va hang loat cac diém
quing (22 diém): Tam Lanh, Xudn Binh, Thanh Lam, Qué Phuong, Tién An (Thon 1-2; Thén 5-6), Tién
Lap (H6 Bira, H6 Son, Bai Chay...), Tién Hi¢p, Tién Minh, Tra Duong. Trong pham vi trudng quang, cac

*Tac gia lién h¢
Email: buivietsang1978@gmail.com
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mo vang gdc phan bd phan 16n trong cac d4 gneis biotit felspat, gneis silimanit biotit. .. thudc phtrc hé¢ Kham
Dbuc — Nui V.
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Hinh 1. a- Vi tri khu vwc nghién ciru trén ban dé kién tao khu vuc (T van Van Tri va nnk, 1996;
Metcalfe, 1., 1999); b- So' dé dia chat déi Tam Ky-Phiede Son va vi tri viing nghién ciru (Lepvrier, C. et al,
2004); 1- Phirc hé da bién chat Kham Piec; 2- Phikc hé da bién chat Ngoc Linh; 3-Pd phién hé tang A
Vitong; 4- Cdc tram tich tuéi Trias; 5- Pd mafic va siéu mafic; 6- Granitoid dang gneis; 7- Granitoid
tuéi Permi-Trias; 8- Bazan; 9- Puit gay.

3. Pic diém ciu tric dia chit cac mé quing dién hinh va méi lién quan giira yéu té ciu truc kién tao
v6i quang hoa vang goc treeong quang Tra Duwong - Tién Phwéc
3.1. biém qugng Bong Miéu

Tham gia vao céu trac dia chat cia viing gdbm chu yéu la cac thanh tao bién chit Proterozoi muon cua
phirc hé Kham D - NGi VG va khéi lwong han ché magma xam nhap phic hé Chu Lai, Dai Loc va Hai
Van. Quing hoa vang mé Bong Miéu bi khdng ché bai cac hé thong dut gay chinh gdm: hé thong dut gay
thoai theo mat phién gan tring vai cau tric vom nép 16i; va hé thong dut gay doc dung (Hinh 2).

Céc hé thdng dut giy trén dong vai tro chii dao trong sy dinh vi, hinh thai phan bé cac than quing. C6
thé thay 16 2 loai hinh thai phan bd than quing khac nhau:

- C4c than quing nam khop déu véi da vay quanh: Rét dic trung va phd bién. Biéu hién bang cac déi ca
nat chira day vat liéu vun cung cac mach via, tia mach, thau kinh d6i khi la chudi mach thaCh anh mang
khoang hoéa sulfur chira vang. Céc than quang déu dinh vi tap trung ¢ noi udn cong ciia vom nép 16i. Dudi
tac dong cua nhitng hoat dong kién tao udn nép sau quing, cac than quang bi x0 ¢p, nhiéu noi bi béc mon
phin vom dé 16 ra cac than quang. Kich thudc cac than quing thay dbi kha 16n tir 20-30cm dén 3-4m trung
binh 0,5-1,5m, chiéu dai tir 20-30m dén hang km. Chiing 1a d6i twong chinh khai thac vang.

- C4c than quing nam cit da vay quanh: Tiéu biéu cho cac than quing ndy 1a cic d6i ca nat, mach thach
anh c¢6 khoang hoa sulfur phat trién & khu H6 Vi, ... Céc than quing c6 xu hudng phat trién & canh dong
béc ciia nép 16i cut Bong Miéu va canh tdy nam cuia nép 16i hd gan, 1a noi hoat dong magma tré thé hién
kha manh mé&. Chung thudc giai doan tao khoang khéc so véi than quing c6 thé nim thoai.

3.2. Piém quang Tra Dwong

Két qua nghién ciru cta ching t6i cho thay mo vang Tra Duong c6 cau tric cia mot vom nép 16i khong
can xang. Canh phia bic nam thoai véi goc doc I6p dat da bién ddi tir 100 dén 200, canh nam, déng nam
thé nam déc, bién ddi tir 30° dén 50°. Tham gia vao ciu trac dia chit caa ving gdm chu yéu Ia céc thanh
tao bién chit Proterozoi muon cua phuc hé Kham Dic — Ndi VG phéat trién manh mé hién tuong migmatit
hoa, cac thé nho magma xam nhap phirc hé Chu Lai va céc dai mach pegmatit chua rd tudi (Hinh 3).

Quing hoa vang Tra Duong chiu chi phdi cua 02 hé théng dit gdy chinh gdm: Hé théng dut gdy chom
nghich, hé thong dut gay thuan trugt bang phuong Tay Béc - Pong Nam, Pong Béc - Tay Nam.
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Hinh 3. Ban do dia chat khu mé Tra Dwong (Mai That va nnk, 1991)
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Céc hé théng dut giy trén dong vai tro chi dao trong

su dinh vi, hinh thai phan bd cac than quang. Co

thé thay rd 2 kiéu hinh thai phan b than quang khac nhau:

- Céc than quang ndm khop déu véi da vay quanh gan

lién véi hé thong dut gy chom nghich: Biéu hién

béng cac doi ca nat chira dz‘?ly vat liéu vun cung cac mach, tia mach, thau kinh déi khi 1a chudi mach thach
anh mang khoang héa sulfur di kém cac 16p graphit. Su c¢6 mat va mdi lién quan mat thiét giira quang hoa
va céc tap graphit ¢6 thé minh ching cho giai doan tao quing dong thoi v6i hoat dong dich trugt chom cua
hé thdng dirt gdy nay. Mit khac qua trinh hoat dong cta hé thong dit giy nay ciing sinh thanh céc ciu tric
nép 10i, tao thanh céc biy thuén loi cho tich tu quing hoa vang. Kich thuéc déi khoang thay ddi kha lon tir
20-30cm dén 3-5m, chidu dai khong lién tuc tir 20 dén 30m dén 3- 4km. Chleu day thay d6i tir 1,0 dén 5,0m.
Ham luong Au tir 0,1 dén 22,3 (g/t). Nhimg hoat dong kién tao udn nép sau quing, ching bi x6 ép, boc

mon va 16 ra ¢ cac mire dia hinh khac nhau (Anh 1, Hinh

4).

- Céc than quing cét da vdy quanh gin lién vi hé thong dut giy thuén truot bang: Chung cit qua, gay
dich chuyén hé cac dut gdy chom nghich c6 trude. Doc theo dut gdy da bi dap vo, ca nat va phién hoa

manh, d6i chd vo nhau udn luon véi mire do khac nhau.

bi cung vai ching 1a cac dai mach granit aplit,

pegmatit, thach anh nhiét dich. Céac than quang phén bd doc theo ddi ca nat, dap vo cua dut gay nay va
thuong c6 goc doc 16m (tir 50-65°). Chi€u day thén quéng tir 0,2 dén 1,0m, trung binh 0,62m; ham luong
vang tir 0,9 dén 4,1 (g/t), trung binh 2,17 (g/t). Khoang hda theo chiung thuong da dang thanh phan (pyrit,

galenit, chalcopyrit, sphalerit, vang) (Anh 2, Hinh 5).

than qt}ang

T

a0 w‘mu:

Anh 1. Quéng héa vang kiéu I
a- Thdn qudng vang cam thodi, 16 ra tai bo phdi
suéi; b- Béi mach thach anh day nghéo qudng phén
bé réng rdi khu viee phia dong mé Tra Dwong;c- Pdi
quang giau di cing cdc thdu kinh graphit phan phdn
bo dudi tdp thach anh nghéo quéng; e- Té hop
khodng vit ddc trung cho kiéu qudng I
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Anh 2. Bdc diém cdc than quang vang kiéu IT
a- Thdn qudng nam tring véi déi dap vé, ca ndt;
b- Thin quéng cé thé nam kha déc, cat ngang mdt
phén phién cia déa viy quanh; c- mdt truot dirt gay
thudn, trugt phai ghi nhan dugc doc theo thdn kiéu
quéng II; d- Quéng héa quan sdt tai 16 khoan la déi
mach thach anh-sulfur (giau galenit).

m
0 100 200 300
— —

500"
400
300
200
100

-100
-200
-300
-400
-500

CHI DAN

\\\ it gay = dvmg din dung dich nhist dich

.. Buimglién két can phin iy tné hién
“+ chu trie ndp 16 Bang Mi

Phén tép 8: Phién thech anh-felspat-bioft/ dolomi, phién voi
i é

én thach anh-felspat ! horblend - pyroxen ! skarn
Phién thach anh-felspat { amphibol - phiogopit

[ Phan 130 5: Phién thach anh-felspat-biotit { granat, gneis.

[] Phan tap 4: Ba simg thach anh-biofit-felspat

[] Phan t3p 3: Da sizng thach anh-biofit-felspat

] Phan tao 2: Da sizng thach anhbiofitfelspat

Il Phan @p 1: D4 simg biol-sericil

Il Greis biotit-silimanit { granitgneis 2 mica

Hinh 4. M6 hinh cdu tric khong ché quéng ving
mo Bong Miéu

\/ Céc 18 knoan thye té thi cdng tai mo Bdng Micu

106

300m

100

0

100 200 300 400 500 600 700 800 9800 1000m

CHi DAN

Dé phién thach anh-biotit-felspat-siimanit Granitoid tudi Mesozoi Lubng dung dich tao

J% chira granat, phd bién hién tugng migmatit - gitia - mudn (?) f quéng pha 1{?)

- Da phién thach anh-mica-siimanit co granat. ~ “~=s, D61 trwgt chem nghich Luding dung dich lao
xan kep théu kinh dé hoa, gnais biotit, va cAc N amgeazcn

mach quang thach anh-sulfur chira vang
*p e B gay thaan -
B Gronitoic dang gneis i Pateozoi mudn (7) ///l

%
truot bang phai ®  Than quing vang va s6 higu

Hinh 5. M6 hinh cdu triic khong ché quéang ving
mo Tra Duwong



4. Két qua va thao luan

Céu truc d6i khau TKPS gan ddy da duoc nghién ctru boi Tran et al (2014) va Faure et al (2018). Theo
Tran et al (2014), khu vuc d6i khau Tam Ky-Phudc Son trai qua 5 pha kién tao tic dong, trong d6 pha sém
nhat (D1) 1a pha ciu tao phién déo trong khu vuc dién ra lién quan dén va cham mang doc theo d6i khau
khodng 430tr.n truéc ddy, pha thtr hai (D2) tao nén pha bién dang don déo hinh thanh nén cac nép udn khu
vue phuong TB-DN xay ra cach day khoang 260+245tr.n., pha bién dang thtr ba (D3) c¢6 thé 1a mot phan
clia giai doan kién tao pha D2, tao nén cac nép udn gip mot s noi theo phuong Dong Béc-Tay Nam (DB-
TN), va pha bién dang don D4, D5 ¢6 thé hinh thanh trong qué trinh nang trdi tao nui ctia khu vyc tao nén
cac dut gy phuong Bic-Nam (B-N).

Trong ving nghién ciru, hé théng phién phat trién chi dao theo phuong TB-DN dén 4 vi tuyén. Doc theo
d6i phién nay cac hé thong dut gay nghich, chom nghich kém theo cic nép udn nghiéng, nép udn dao vom
hep phat trién kha rd, dic biét cac quan hé chom nghich gitra da phién va d4 magma phtic hé Chu Lai, the
nam cua cac dut gay kha thoai (30-45°). Cau tao phién trong cac d4 cua phirc hé Chu Lai ¢6 phuong gan
song song v&i phuong cua phién trong cac da thude phtrc hé Kham Dure chimg t6 ching dugc hinh thanh
cung pha kién tao, c6 thé lién quan dén loat D1, D2 (Tran et al., 2014). Ngoai ra, trong khu vye nghién ctru
con phat trién cac dat gdy thuan phuong TB-DN dén 4 kinh tuyen (B-N), cac dit giy truot bang phai
phuong 4 vi tuyén (D-T), mit dit giy cim vé phia tdy nam véi goc goc 16n (70-750). Cac hé thong dut gay,
phién phuong TB-DN va cac dut giy 4 kinh tuyén bi cac dut giy phuong TB-DN dén 4 kinh tuyén cét qua
va lam dich chuyén.

Trén co s& cic két qua phan tich vé& didc diém céu truc, hinh thai va phan bd than quing ciing nhu dic
diém thanh phan vat chit quing, két hop vdi cac tai lidu cong bd trude ddy, cb thé dua ra so dd mdi quan
hé giira quing hoa va cac pha bién dang trong khu vyc nhu sau (Hinh 6):
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Hinh 6. Biéu dé mé ta khdi quat trinh tw phat trién ciia gdc sw kién dia chét chinh trong khu viee
nghién ciru theo thoi gian va khong gian ciing nhw moi quan hé voi khoang hoa vang goc.
(CL: viet tat Chu Lai; BG-QS: Bén Giang-Qué Son; TB: Tra Bong;)

- Pha | (D1): xay ra trong giai doan Paleozoi som, lién quan dén va cham doc theo d¢i Tam Ky - Phudc
Son. C6 thé chia thanh 4 pha phy nhu sau:

+ Pha Ia: Hoat dong hut chim doc d6i Tam Ky - Phudc Son, tao nén céc da mafic, granit tudi Paleozoi
som (phtc h¢ Hiép e, Chu Lai)

+ Pha Ib: Va cham doc d¢i khau Tam Ky - Phudc Son tao nén sy phién hoa cia cac da mafic, granit,
pelit ciia hé taing Kham Dirc, phtrc hé Chu Lai.

+ Pha Ic: Hoat dong chom trugt tao nén cac bién dang, nép udn doc cac d6i chom nghich khu vic nghién
clu.

+ Pha Id: Khoang hoa sulfur chtra vang di 1én va tép trung doc theo d6i dap v& lién quan véi cac chom
nghich khu vuc tao thanh cac doi khoang hoa dai hang km chira cac than quang vang dat gia tri cong nghi¢p
(quing kiéu ).

- Pha Il (D2): Hoat dong kién tao giai doan nay sinh ra h¢ thong dut gay trugt bang & vi tuyen va tao nén
pha bién dang don déo hinh thanh nén cac nép uén khu vire phuong tay bac- -dong nam co thé vao giai doan
Paleozoi mugn-Mesozoi sém lién quan vdi qua trinh tao nui Indosinia. Hoat dong magma di cung gom
phtre hé Hai van, Tra Bong, Bén Glang Qué Son. Cac ciu tao chom nghich chira khoang hoa vang c6 thé
bi bién dang tao nén céc cau triic nép 16i nhu hién nay.
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- Pha 111 (Ds): Hoat dong tach gian lién quan dén giai doan kién tao Mesozoi giita-mugn (Jura-Kreta)
tao nén cac dut giy thuan ma, hoat dong magma di kém (phtrc hé Ba Na, cac hé thong dai mach). Khoang
hoa sulfur-vang gém t6 hop (vang+galenit, chalcopyrit, sphalerit) di 1én tich dong doc theo hé thong dut
gdy tao thanh cic than quang vang c6 gia tri cao (quing kiéu II).

- Pha IV (D4): Hoat dong kién tao giai doan Kainozoi hinh thanh nén cac dit giy trugt bang trai phuong
4 vy tuyén, ddng thoi tai hoat dong cac hé thong dirt gdy c6 trudc.

5. Két luan

Nhiing nghién ctru ciia chung t6i dé cap trén day cho phép rit ra nhiing két luan sau:

- Cau truc khong ché quing hoa vang goc truong quang Tra Duong - Tién Phudc khu vuc cha dao 1a

yéu t6 cau tric - kién tao. Quing hoéa phan bd doc theo cac cu triic pha huy lién quan dén cac h¢ théng dut
gdy chinh trong vung chu dao la dit gay phuong 4 vi tuyén, tay bic - dong nam, dong béc - ty nam.
- Céc kiéu hinh thai nguon goc quang chinh duoc chia lam 2 kiéu: (1) Kiéu quang | bi khdng ché boi cac
dé6i trugt chom nghich c6 thé lién quan dén hoat dong va cham mang xay ra trong giai doan 430 tr.n trudc
day; (2) kiéu quang 11 bi khong ché boi cac hé thong dit gay phuong tay bic - dong nam, dong bac - tay
nam va & kinh tuyén c6 thé lién quan dén hoat dong kién tao giai doan Mesozoi muon - Kainozoi.
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ABSTRACT

Relationship between tectonic framework factors and the original gold
ore in Tra Duong - Tien Phuoc ore field, Tam Ky - Phuoc Son zone

Bui Viet Sang™*, Chu Van Dung?, Nguyen Van Vu?
! Intergeo Division
Z Analytical and Experimental Center for Geology

Tra Duong - Tien Phuoc ore field belongs to Tam Ky - Phuoc Son ore zone, this is one of the regions with
great gold ore potential of Vietnam. Results of field surveys, analysis and synthesis of published documents
and modeling the relationship between tectonic framework factors and the original gold ore in the study
area, 2 main types of ore morphology have been identified, including: (type I) the orogenic gold type and
(type 1) medium temperature hydrothermal type. Ore type | is controlled by the overthrust shear zones
related to plate collision activity occurred in the period of 430 million years ago, Ore type 1l is controlled
by the northwest - southeast, northeast - southwest fault systems and the submeridian might be related to
the Late Mesozoic - Kainozoic tectonic activity.

Keywords: Tam Ky - Phuoc Son; Tra Duong - Tien Phuoc; the orogenic gold.

108



ERSE HOI NGHI TOAN QUOC KHOA HQOC TRAI BAT
3 VA TAI NGUYEN VO'I PHAT TRIEN BEN VIPNG (ERSD 2020)

EARTH SCIENCES AND
NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Dic diém chat luong tinh quing sericit Son Binh, Ha Tinh
va kha nang str dung ctia chung

Nguyén Thi Thanh Thao**
! Truong Dai hoc M6 - Dja chat

TOM TAT

Ving Son Binh, Ha Tinh c6 tiém nang 16n vé quing sericit, da dugc nhiéu nha dia chat quan tam nghién
ctu trong nhitng nam gan ddy. Trén co s& tong hop tai liéu, két hop véi cac két qua phéan tich nhu XRD,
XRF, SEM-EDS, ICP-MS, bai bao danh gi4 chét lugng cia quang thd va tinh quang sericit ving nghién
ciru mot cach day du. Két qua chi ra rang quang sericit Son Binh nam trong céc thanh tao thuc phan hé
tang dudi, hé tang Pong Trau thudc nhém khoéang vat sericit - thach anh. Thanh phan khoang vat phi kim
chua yéu 1a sericit, thach anh va pyrophylit. Khoang vat sericit trong quang c6 do hat kha min, véi khoang
60% hat c6 kich thudc <20 pm. San pham tinh quang sericit Son Binh dwoc tuyén qua quy trinh cong nghé
tir nghién chon loc, tach trong luc va tuyén ndi. Cac két qua phan tich cho thay tinh quing sericit sau qué
trinh tuyén c6 chét luong tét, kha ddng déu véi kich thude hat trung binh <10 pm. Ham lwong cac nguyén
t6 kim loai c6 hai (Pb, As, Cd) trong sericit tinh quang dugc xac dinh thap hon dang ké so véi quang nguyén
khai. D4i sanh voi cac tiéu chuan chat luong chi ra riang thanh phan héa hoc va cac dic tinh ki thuat cua
tinh quang sericit Son Binh hoan toan dap &ng yéu cau sir dung cia mot sb linh vuc hién nay. Két qua dat
dugc cua bai bao gop phan 1am sang to dic diém chat lwong cua tinh quang sericit vang nghién ctu va la
thong tin hitu ich cho cac don vi ¢ nhu cau sir dung ngudn nguyén liéu khoang nay.

Tir khoa: Sericit; tinh quang; nguyén liéu khoang; hé ting Bong Trau; Son Binh.

1. D3t vin dé

Sericit duoc biét dén nhu mot nhom khoang chat alumosilicat dic trung boi cdu tric l6p mong. Cong
thirc héa hoc cua sericit 1a (K,Na,Ca)(Al,Fe,Mg)2(Si,Al)4010(OH).. Thanh phan héa hoc cua mot khoang
vat sericit 1a SiO; = 43 + 49%, Al,03 = 27 + 37%, K20 + Na,0 = 9 + 11%, H,0 = 4 + 6% (Ciullo, 1996).
Céc thanh phan héa hoc nay thay dbi tily theo thanh phan ciia céc khoang chét trong sericit ciing nhu cac
nguyén tb ton tai trong cau tric cua cac khoang chat nay. Sericit ¢ nhiéu tinh chat dic biét nhu nhe, déo,
cach dién, khdng tham nudc, khong doc hai, tro v6i méi truong hoda chét, ngan tia tir ngoai. Vi vay, sericit
duoc coi la nguyen liu cong nghiép quan trong va dugc sur dung rong réi trong nhiéu linh vyc nhu polyme,
son, my pham, gom sir chat lugng cao (Nguyen Vin Hanh va cong su, 2010). Nhiéu nha san xuat ni tiéng
dang str dung sericite trén thé gioi duoc biét dén nhu Shanshin Sericite, Myoshi Kasei, Nikko Toryo (Nhat
Ban), CAS for my pham (Han Quéc), Chuzhou Grea Mineral, Mitsui China (Trung Quéc). Nhiéu mo sericit
c6 trix lwong va chat luong tt da duoc khao sat, thim do va khai thac trén thé gi¢i nhu & cac nuéc Trung
Quéc, Nga, My, Canada, Phap, Brazil, Mexico, An Do, Nhat Ban (Sreenivas va nnk, 2001). O Viét Nam,
khoang hoa sericit dugc tim thdy ¢ nhiéu viing nhu La Vang (Quéng Tri), Binh Liéu (Quang Ninh), Huong
Son (Ha Tinh) (Tran Trong Hué va Kiéu Quy Nam, 2003; Pham Tich Xuan va nnk., 2013; Nguyén Thi
Thanh Thao va Ngd Xuan Thanh, 2014). Trong s6 cac mo sericit dugc tim thiy, mé Son Binh nam ¢ khu
vuc Huong Son (Ha Tinh) 1a mét trong nhitng mo c6 trién vong 16n vé sericit véi chat lugng tét. Trong
nhitng nim gan day, mé sericit Son Binh di duoc tham do va dang khai thac cung cap nguyén ligu sericit
cho thi truong trong va ngoai nuwéc. Nham nang cao chat lugng caa nguyén liéu khoang, quang sericit
nguyén khai dd dugc tuyén theo so db tuyén thich hop dé tao ra san pham tinh quang sericit c6 chat lugng
cao. Tuy nhién, viéc sir dung sericit cho cac linh vuc khac nhau can phai c6 nhitng nghién ctru day du vé
chat lwong tinh quing. Trong bai b4o nay, tac gia da si dung cic phuwong phap phan tich mai, két hop voi
cac s6 liéu nghién ciru trude day (Nguyén Van Phd va nnk, 2014; Pham Tich Xuan va nnk, 2014; Nguy&n
Thi Thanh Thao, 2016) nham téng hop danh gia ddy du chit lwong cua tinh quang sericit Son Binh. Két
qua s& gop phan lam sang té dac diém chat lugng cua tinh quing sericit Son Binh, Ha Tinh, gitip cac nha
san xuat str dung nguyén liéu khoang nay mot cach higu qua hon.

*Tac gia lién h¢
Email: nguyenthithanhthao@humg.edu.vn
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2. Khai quat vé dic diém dia chat mé sericit Son Binh

Trong khu vuc mé Son Binh, quiang hod sericit nam trong cac d4 cua hé ting Dong Trau, phan hé ting
duéi (T2 adn?) véi thanh phan chi yéu 1a cac d4 phun trao va tram tich phun trao. Quang hoa sericit kéo dai
khong lién tuc tao thanh cac than khoang khac nhau, chay theo phwong chu dao Ia tAy béc - déng nam véi
téng chiéu dai hon 4.000m, rong tir 50 + 150m. C4c thanh tao cia phan hé tang dudi bi ép phién manh, doi
chd bi vo nhau, thé nam chung cam vé tay nam véi géc déc tir 20-70° (Hinh 1). D4 bi bién doi nhiét dich
sericit hoa, pyrophylit hod manh mg, trong d6 qua trinh bién ddi sericit hoa da hinh thanh cac than quang
sericit. T6 hop khoéng vat trong quang sericit & khu vuc Son Binh kha don gian, cha yéu bao gom: thach
anh + sericit + pyrophylit, hiém gap con cé epidot + chlorit + illit + dickit + pyrit + arsenopyrit.

Hinh anh SEM cho thay sericit c6 hinh tim, sip xép theo 16p cing véi cac khoang vat khac (Anh 1).
Thanh phan khoéng vat chinh cua quing sericit nguyén khai Son Binh bao gém thach anh (41+49%), sericit
(32+43%), pyrophylit (10+13%), kaolinit - clorit (3+5%) va goethite (0+3,0%) (phan tich XRD). Ham
lugng céac oxit Al,Os, Fe,03, K20 trong quédng sericit nguyén khai dugc xac dinh tuong tng la 14,20%,
0,24% va 3,26%. Ham luong mot s6 kim loai nang anh huong dén chét lugng cua sericit nguyén khai nhu
As va Pb kha cao (As = 31,66 ppm, Pb = 36,82 ppm) (Nguyén Thi Thanh Thao, 2016).

v

210 Mat cit dia chét tuyén HS.3 T aie
200 —200

w?]i'ﬁvi;f"d& y’/gi 2&‘3:335 Dt o3y Iﬁ Hao v4 6 hiéu
Hinh 1. Moong khai thdc sericit (4), qudng sericit (B) va mdt cdt tuyén tham do mé Son Binh (C).
Q - thach anh; Se - sericit; Go -Gossan (hematit, goetit); Kl - kaolin.

3. Miu va phwong phap phan tich

Mau tinh quang sericit dwoc liy tai nha may ché bién khoang san sericit Son Binh. Mau duoc siy khd
trong diéu kién nhiét do phong va duoc sir dung cho céc phan tich tiép theo. D& danh gia so sanh chat lugng
quang sericit trudc va sau khi tuyén, mau quing sericit nguyén khai ciing dugc ldy tai moong dang khai
thac cua mo sericit Son Binh, tinh Ha Tinh (Hinh 1).

Céc phuong phap phan tich, bao gom phan tich nhidu xa tia X (XRD), huynh quang tia X (XRF), kinh
hién vi dién tir quét - quang phd tia X phan tan nang lugng (SEM-EDS), pho khdi lwgng plasma cam ng
(ICP-MS), dugc sir dung dé danh gia chat lugng quang sericit nguyén khai va tinh quang Son Binh. Céc
phuong phap nay dugc thuc hién tai Trung tm Phén tich va Thi nghiém Cong nghé cao (CEAE), Truong
Dai hoc Mo - Pia chat va céc phong thi nghiém khac trong nud

Anh 1. Hinh anh SEM ciia quing sericit nguyén khai Son Binh. A. P phéng dai 300x; B. P phong dai 1200x
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4. Pic diém chat lweng sericit sau khi tuyén

Hinh anh hién vi dién tir quét (SEM) va pho EDS cua tinh quang sericit Son Binh dugc thé hién trén
Hinh 2. Tir nhitng hinh anh nay, c6 thé thay do hat caa tinh quang sericit trong mau kha dong déu véi kich
thuéc khoang <10um . Phd EDS cho thay cac nguyén tb chinh trong sericit don khoang 1a Al, Si, O va ham
lugng oxit ctia chiing twong tw nhu cong thirc hda hoc ly thuyét cua khoang sericit dién hinh. Két qua phan
tich nhidu xa tia X (XRD) cho thdy thanh phan khoéng vit trong tinh quang sericit chi yéu 1a sericit va it
thach anh (Hinh 3).

o si Két qua diém ban EDS
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_ Hinh 2. Anh SEM-EDS cua tinh quang sericit Son Binh
A. O dj phong dai 300x; B. O'dg phéng dai 1200x. C. Phé EDS cuia sericit

Céc tap chit c6 hai gom céc kim loai nang As, Pb va Cd ton tai trong c4c hat khoang vat khac riéng ré nhu
apatit, hematit, magnetit hoic céc hat lién két dung dich dic véi kich thudc hat rat min, nho hon cac hat khoang
sericit trong tinh quang sericit c6 thé loai bo bang phuong phép hoa tach trong méi truong kiém véi nong do
NaOH 10 %, nong do pha ran 30 %, nhiét do phan g tir 40 °C va thoi gian phan tmg 1a 120 phat. Két qua phan
tich ICP-MS cho mau tinh quang sau hoa tach chira 0,34 ppm Pb, 1,8 ppm As va 0,16 ppm Cd.

Két qua phan tich 19 mau da qua tuyén tir quang sericit nguyén khai cho thay ham lugng cac oxit di c6
su thay ddi dang ké. Trong d6 ham lugng SiO, dao dong tir 60,2% dén 69,6%, trung binh dat 64,26%; ham
lwong Al,Os dao dong tir 21,7% dén 30,6%, trung binh 24,98%; ham luong K,O dao dong tir 5,0% dén
5,8%, trung binh 5,44%. Ham luong trung binh caa cac oxit TiO2 14 0,25%. T.Fe 1a 0,13%, Na2O la 1,54%.
MKN 4 2,82% (Bang 1).

s
500 a
400
2
2 3004
]
=
200 s s s
100 4 S
a Q
Q
0
T T Al T v T Al 1
0 20 40 60 80
2 Theta

Hinh 3. Gidn d6 XRD cua tinh qudng sericit Son Binh. S: Sericit; Q: Thach anh
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Bdng 1. Ham lwong cac oxit kim logi trong qudng sericit Son Binh

sericit Thanh phin héa T’:‘;’;g’:f‘:h (%)
SiO? Al20s3 TiO2 T.Fe? K20 Na20 MKNP
Nguyén | 71,6 +815 | 11,1+175 | 006+11 | 006+12 | 07+46 | 00+66 | 03+47
khai 76,7 14,2 0,53 0,24 3,26 0,86 2,31
Tinh | 60,2+69,6 | 21,7+30,6 | 009+04 | 005+02 | 50+58 | 01+27 | 1,2+4.2
quang 64,26 24,98 0,25 0,13 5,44 1,54 2,82

Ghi chi: 2: Téng Fe; b: Mat khi nung
5. Kha nang sir dung ciia sericit Son Binh

Trén co s& ddi sanh cac tiéu chuan vé chat lwong nguyén liéu khoang cua tung ¢ng dung, sericit
Son Binh nguyén khai hoan toan c6 thé dap ung cac linh vuc san xuat thong thudong nhu gém sir vé
sinh, gach men mai, gach ceramic, cao su, polyme, ... (Nguyén Thi Thanh Thao, 2016). Tuy nhién, ddi
véi nhirng san phém str dung c6 gia tri cao thi tinh quéng sericit 1a nguon nguyén liéu duoc cac nha
san xuat quan tdm. Mot sb linh vuc sir dung st dung tinh quing sericit Son Binh duoc thir nghiém
phdi hop Véi cac co sd san xuat nhu sau:

5.1. Sericit dé san xudt gém sir cao cdp

Trong cong nghiép gém sir, sericit 1a nguyén liéu cé tac dung lam ting do két dinh, 6 bong, do
bén nhiét va cach dién cua san phiam nén no ludn duoc su dung lam phu gia hoac chit don trong san
xuat gébm st - thuy tinh. Hién tai, nganh céng nghiép gém si - thuy tinh cua nudc ta phat trién rat
manh, da tao ra nhiéu loai san pham phuc vu trong nuéc va xuét khau. Dé danh gia kha nang sir dung
tinh quéng sericit Son Binh trong san XUt gom st cao Cap, nghién ciru thir nghiém véi co so san xuat Cong
ty TNHH Minh Long I duoc tién hanh. Két qua cho thay tinh quing sericit Son Binh c6 tac dung lam giam
do co nung, ting do tring, ting d6 bong, ting do bén sdc nhiét va tang cudng do san pham sau nung (Bang 2).

Bdng 2. Két qua sit dung tinh qudng sericit Son Binh dé san xudt gém sir cao cdp
Tiéu chuin sericit caa cong | Chat lweng tinh quing sericit | Két qua dac tinh ky thuat khi dwa
ty Minh Long | Son Binh vao wng dung
Giam do co nung; tang do tring; ting
d6 bong; tang do bén séc nhiét; ting
cudng do san pham sau nung.

Al,03>23%; T.Fe <0.18%;
K20 > 5%; Ti20 < 0.3%

AlL,O3: 24,98%; T.Fe: 0,13%;
K;0: 5,44%:; Ti,O: 0,25%

5.2. Sericit dé sdn xudt epoxy

Thi nghiém nghién ctru sir dung tinh quing sericit Son Binh trong san xuat epoxy cho thiy san phim
¢6 dac tinh ky thuat t6t khi dua vao sir dung (Bang 3).
Bdng 3. Két qua si dung tinh qudng sericit Son Binh dé san xudt epoxy
Tiéu chuin sericit
Cia son epoxy_
Nippon Nhét Ban

Al,03>23%);

Chit lwong tinh quing
sericit Son Binh

Al,Os: 24,98%:;

bac tinh k§ thuat khi dwa vaoe wng dung

Kha ning chdng nudc, chong axit, d6 bén va dap

T Fe < 0.18%: T.Fe: 0,13%; ciing nhu kha ning khuéch tan va thoi gian
'K 0> '50/“” K20: 5,44%; nghien déu dugc tdng cuong so voi mau sericit
E =0 Ti,0: 0,25% chua duoc bién tinh va bt talt

5.3. Sericit dé sdn Xudt son vé co chiu nhigt

Két qua cta thir nghiém sir dung tinh quang sericit Son Binh dé san xuét son vé co chiu nhiét cho thay san
pham dua vao (ng dung c6 dac tinh ky thuét tot nhu tang do bén va dép cho mang son, gitip mang son kho
nhanh hon, bén nhiét, &nh manh, co dén t6t va it [am anh hudng dén céc tinh chat co 1y khac cia mang son.
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Bdng 4. Két qud sir dung tinh quéng sericit Son Binh dé san xudt son v6 co chiu nhiét

Tiéu chuan sericit
ciia son vé co chiu | Chat hrong tinh quing e L b At s
nhiét, Nippon Nhat sericit Son Binh bac tinh ky thujt khi dwa vao iing dyng
ban
AlO>23%: Al>O3: 24,98%; Tang do bén va dap cho mang son, giiip mang
23 ’ TFe: 0,13%; son khd nhanh hon, bén nhiét, anh manh, co d&n
TFGSO.IS%; . O/~ J4 PPN 5 , X L X ,
KO > 5%: K?O. 5,44%; tot va it lam anh{huo’ng dén céc tinh chat co 1y
2E =270 Ti,0: 0,25% khéc ciia mang son.

6. Két luan va kién nghi
6.1. Két lugn

Trén co s6 tong hop cac két qua nghién ctu va b sung cac thi nghiém mei, bai bao cho thay rang, quiang
sericit Son Binh sau qua trinh tuyén c6 chat lugng kha tét. Kich thudc hat tinh quéng sericit ddng déu, nho
min véi do 16n trung binh khoang <10pm. Thanh phan khoang vat cha yéu 1a sericit va it thach anh. Qué
trinh xir Iy tinh quing sericit theo phuong phap hoa tach thich hop trong méi truong kiém véi nong do
NaOH 10 %, nong d6 pha ran 30 %, nhiét d6 phan ung tir 40 °C, thoi gian phan ng 1a 120 phat cho san
pham sericit chira ham lwong Pb, As va Cd thap (0,34 ppm Pb, 1,8 ppm As va 0,16 ppm Cd) dap tmg dugc
tiéu chuan nguyén liéu cho san xuit héa my pham (chi tiéu 1am my pham Pb < 10 ppm; As < 3 ppm).

Két qua phan tich héa cho thiy tinh quing sericit c6 ham lugng SiO; dao dong tir 60,2% dén
69,6%, trung binh dat 64,26%. Ham lugng Al,O3 dao dong tir 21,7% dén 30,6%, trung binh 24,98%. Ham
lwong K20 dao dong tir 5,0% dén 5,8%, trung binh 5,44%. Ham luong trung binh cua cac oxit TiO; 1a
0,25%, T.Fe la 0,13%, Na2O la 1,54% va MKN la 2,82%. Ngoai tinh quang sericit, quang tinh thach anh
¢6 ham luong SiO2 > 98 % thu dugc trén 65 % c6 thé sir dung 1am nguyeén liéu trong san xuit goém
su.

Céc két qua thuc nghiém vé kha ning sir dung cua tinh quing sericit Son Binh cho thay tinh quang sericit
Son Binh khong chi dugc st dung dé san xuét céc san pham thong thudng nhu gém si vé sinh, gach men
mai, gach ceramic, cao su, polyme ma con dap umg duoc c4c tiéu chuan dé san xuat cac san pham c6 gia
tri cao nhu gdm st cao cap, epoxy, son vé co chiu nhiét va my pham.

6.2. Kién nghj

Tiép tuc nghién ctru so dd tuyén dé c6 thé tuyén duogc tinh quang sericit ¢ chit lugng cao hon. Nghién ctru
g dung tinh quing sericit Son Binh, Ha Tinh trong san xuét cac ché pham my pham. Dic biét la khau san
xuat va kiém chimg vé mat y hoc dam bao cac diéu kién Iuu hanh cac san pham my pham sir dung sericit
bién tinh. Trién khai dy an san xuat thir nghiém cong nghé tuyén va bién tinh bot khoang sericit dé co thé
tinh toan day du hidu qua kinh té ctia khai thac va ché bién khoang san sericit Son Binh, dong thoi co du
luong san pham dé tiép thi thi truong.
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ABSTRACT

Study on quality characteristics of fine sericite ores in Son Binh area,
Ha Tinh province

Nguyen Thi Thanh Thao®”
! Hanoi University of Mining and Geology

The Son Binh, Ha Tinh region has great potential for sericite ore, which has been interested in by many
scientists in recent years. In this paper, previous documents and double checked resutls from XRD, XRF,
SEM-EDS, ICP-MS were combined to fully assesse the quality of the fine sericite ores in the study area.
The analytical results indicate that the Son Binh raw sericite ore belongs to mineral group of sericites -
quartz. Nonmetallic mineral compositions are mainly quartz, sericite and pyrophyllite. There are also a few
other minerals with a small content of kaolinite, chloride, and goethite. Son Binh sericite minerals have a
fine grain size with the grain size < 20 um, about 60%. An effective mineral processing was set up with
many technological solutions such as selective grinding, gravity separation, flotation, and chemical
processing to increase the quality of Son Binh sericite ore. The fine sericites after mineral processing have
a good quality with uniform and small size, about < 10 mm. Contents of harmful metal elements in the fine
sericite (0.34 ppm Pb, 1.8ppm As and 0.16ppm Cd) are lower than those in quality regulations. Chemical
compositions and other characteristics of the Son Binh fine sericites after mineral processing completely
meets quality standards for fields of paint, polymer and cosmetic production.

Keywords: Sericite; Mineral processing; Fine ore; Son Binh deposit.
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ERSS HOI NGHI TOAN QUOC KHOA HQOC TRAI BAT
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Pic diém thanh phan khoéang vat, cau tao va kién tric quang dong
vung Vi Kém, Bat Xat, Lao Cai
Lé Thi Thu'*, B4 Van Nhuan?, Ngo Xuan Dact, Hoang Thi Thoat

LBg mon Tim kiém - Thim do, Truong Dai hoc M6 - bja chat;
2Bg mén Méi truong co s6, Treong Pai hoc Mé - Dia chat

TOM TAT

Vung Vi Kém thugc phan ving V déi quang Sin Quyén-Lao Cai c6 dién tich khoang 314,74 ha. Day 1a khu
vuc ¢6 ciu tric dia chat kha phic tap, duoc cau thanh béi cac thanh tao hé ting Sin Quyén, hé tang Cam
Puong, cac thanh tao Dé tir va céc thanh tao magma xam nhap c6 tudi Proterozoi (phirc hé Coe My) va céc
da xam nhap tudi Pecmi. Trong béo céo ndy, bang cic phuong phap nghién ctru nhu khao sét thyc dia, lat
mong, khoang tuéng, ICPMS, ... cho thay khoang vt tao quang chinh cua quang ddng khu mo Vi Kém la
chalcopyrit, pyrotin, magnetit va pyrit. Cu tao, kién triic quang dong chu yéu 1a cau tao xam tan, khdi, tan
du thay thé, mach, vi mach, ram két, vanh riém. Kién tr(ic hat tha hinh, hat ntra ty hinh, hat gam mon, keo.
Qua trinh tao quang cua mé dong Vi Kém ¢ thé chia ra 2 thoi ky tao quang chinh, thoi ky trao ddi bién
chat va thoi ky nhiét dich.

Tir khoa: Quang ddng; vi kém; Lao Cai.

1. Pat vén dé

Nhing nghlen ctru da tién hanh cho thay ton tai mot doi tao khoang dong c6 gla tri cong nghi¢p phan b
doc theo ria dong bic d6i Fan Si Pan. Trong d6i da phat hién dugc mot loat cac vung quing ddng co trix
luong I6n nhu: Sin Quyén, Vi Kém, Ta Phai va mot loat cac diém quing dong c6 tiém nang khac nhu: Nam
Chac, Trinh Tuong, Sudi Thau, Lung Thang, Liing P6 ...(Ta Viét Diing, 1975). Ving Vi Kém nam ké can
phia déng nam va tdy bic mo dong Sin Quyén (mé ddng Sin Quyén 1a mé da dwoc tim kiém, tham do va
tinh trir luong hién dang dugc khai théc vai tudi tho mo 1a 40 nam tinh tir nim 2006). Do ¢6 vi tri quan
trong nhu vay viing mé ndy can sém dugc dau tw nghién ciru chuyén sau vé thanh phan vat chat, cau tao,
kién trac, diéu kién hoa ly tao quang va cau tric khéng ché quang hoa dé danh gia chét lwong va trix luong
nham hd trg két hop khai thac véi khu trung tdm Sin Quyén trong nhimg nam sap téi.

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

Quing dong la mot trong nhitng khoang san kim loai ¢ vai tro quan trong trong nén kinh té quéc dan,
chang dugc su dung ngay cang nhiéu trong cac linh vyc cong nghi¢p khac nhau. Dong 1a mot trong nhiing
nguyén té thudc nhom ua luu huynh Trong diéu kién ndi sinh dong lién quan chit ché véi cac da xam nhap
va phun trao mafic, trung tinh va axit. Tuy tri s6 Clark cua dong nhé nhung trong qué trinh tao quing, dong
€0 hé so tap trung cao nén rat d& thanh tao nhirng loai hinh mé c6 gié tri cong nghiép. Trong dleu kién ngoai
sinh khoang vat ddng ton tai dudi dang dung dich keo, dung dich that va hop chat phtc. DPdng co d6 hoa
tan cao va hoat h6a manh song n6 ciing bén viing trong diéu kién dung dich qua b&o hoa S04, CI- cua cac
sunfur, cacbonat, photphat, vanadat, asenmat, hidroxit, va oxit chira ddng. Thanh phan khoéng vat chinh
ctia quing ddng gom: Chalcopyrit, bornit, covelin, chalcozil, malachit, azurit...( Ta Viét Diing, 1975).

Céc phuwong phap nghién ciru gdbm: Phuong phép tong hop tai lidu; Phuong phap khao sét 1ay mau nghién
cau ngoai thuc dia va phuong phap phén tich trong phong nhu phwong phéap phén tich thach hoc, khoang
tudng dudi kinh hién vi phan cuc, phuong phap ronghen.

3. Pic diém dia chat quing héa dong khu Vi Kem
3.1. Pdc diém phan bé va hinh thai cac than qudng dong

Két qua nghién ctru cho thay toan ving Vi Kém c6 10 than quing va dugc chia 1am 5 nhém than quang,
c4c than quing nay duoc phan bé trong 5 déi v& vun, ca nat.

+ Péi 1: phan bd & dong béc tuyén truc, nam giira thé da granito gonai & dudi va da phién thach anh —
hai mica ¢ trén, kéo dai sudt chiéu dai cia mo. Bé ngang cua déi 50+80m. Trong di ndy phan b cac than
quang 2, 5 va 6, ton tai chi yéu tir do cao +50m tro Ién.

*Tac gia lién h¢
Email: lethithu@humg.edu.vn
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+ Paoi 2: phan b & trung tam khu mo, giira hai thé granito gonai, ¢6 bé rong dén 100m, xung quanh cac
than quang c6 mirc d6 ca nét, vd vun manh hon. Déi ndy chira céc than quang 1, 1a, ton tai chu yéu o do
sau -50m tro 1én. Xudng sau hon thi mirc d6 v vun giam nén giam dan sy ton tai quang dong.

+ Déi 3: phan bd canh dai 2 vé phia tay nam, kéo dai sudt déi quang Sin Quyén, dugc gisi han boi 2 dai
granito gonai, c6 bé rong trung binh 20m, c6 cudng do v& vun yéu, khdng lién tyuc, chira céc than quing 7 va
Ta.

+ Déi 4: phan b ven ria tdy nam ctia mo, ¢ bé rong 30+40m, nam trong cote dd cao —350 dén +200m,
gi6i han béi 2 dai granito gonai kich thudc 16n. Nén da vo vun 1a gonai biotit bi migmatit hoa.

+ Dai 5: phan b vé phia tiy nam d6i 4. Da gonai bi ca nét, va vun yéu, c6 bé rong dén 50m, nam tai
trong cote -100 dén +300m. Trong dai c6 cac than quang 10, 11, 12 ¢6 quy md nho

Céc than quang phan bd gan song song véi nhau, phuwong 320° cam vé phia dong bac 70+80°, doi chd
déc dimng, c6 thé nam chinh hop véi da vay quanh. Hinh thai cac than quang la dang mach, thau kinh phuc
tap, thau kinh - 6.

3.2. Pic diém bién déi dd vy quanh

Nhin chung, cac d4 vy quanh quing khu mé Vi K&m phan bé theo phuong tiy bic-dong nam, khoang
300-310°, véi do doc khé 16n khoang 60-85°. Chiing thuong phan bd xen k& nhau tao thanh nhitng mach,
chudi mach, thau kinh kéo dai dén hang km. Trong khu mé cé nhiéu loai d4 vé6i thanh phan khoang vat, ciu
tao khé phuc tap, chii yéu bao gdbm céc loai nhu d4 magma, gonai, bién chit trao d6i, ¢4 phién, va da mach.

4. Pic diém thanh phan khoang vat, ciu tao va kién tric quing
4.1 Ddc diém thanh phan khoang vt

Khoang vit quang trong tap mau nghién cau phan 16n 1a chalcopyrit (CuFeSy), thu yéu co chalcosin
(CusS) ton tai ¢ dang hat nho tha hinh. Chalcopyrit thuong ton tai dudi dang 6, dai hodc doi khi chiing ton
tai dudi dang cac hat don 1¢ xam tan tuong d6i déu trong nén khoang vat tao da. Bén canh do, trong cac
mau con chira mot lugng dang ké cac khoang vat sunfua va oxit cua sat nhu pyrotin (FeixS), pyrit (FeSy),
magnezit (FesOs4).

Ngoai ra, trong quing sunfua ddng ton tai xen k& cuing véi cac khoang vat quang dong & dang oxit va
silicat véi ti 1& Cu chiém khoang 5 dén 15 % tdng luong Cu trong mau. Két qua phan tich ronghen da ching
minh diéu dé, quing Cu Vi K&m, Lo Cai c6 chira mot luong dang ké khoang cacbonat chira Cu nhu azurit
[Cus(OH)2 (CO3)2] va malachit [Cuz(OH)2(CO)3].

Ngoai cac khoang vat chinh duoc phét hién trong mau nghién ciru nhu da trinh bay & trén, trong mau
quing Cu Vi K&m-Lao Cai con phat hién nhiéu khoang vat di kém c6 ham luong nho ¢ dang xam nhiém
thua nhu: limonit va gotit (FeOOH), sfalerit (ZnS), ilmenit (FeTiOs), apatit [Cas(PO4)s], menicovit va
maccazit (FeS;), chancozin (Cu.S) va covelin (CuS) (Ma Kim Trung, va nnk, 2011).

Duéi day, s& md ta mot sé khoang vat dong tiéu biéu thuong gap trong khu mo theo thi ty tir khoang
vit chu yéu dén tha yéu:

* Chalcopyrit — CuFeS:

Chalcopyrit (Ch) l1a khoang vat quiang ddng chu yéu cua khu mo Vi K&m, véi tan suit xuat hién 100%
trong c4c mau mai lang. Chalcopyrit phan b rong khip cac than quang va nam trong nhiéu t hop cong
sinh khac nhau véi ham lugng trung binh 20+25%. N6 ¢6 mit trong d4 trao d6i la chinh, sau ti cac loai da
gonai, rai rac it trong c4c 6 mach thach anh, cacbonat.

* Chalcosin — CuzS

Chalcozin: 1a mét trong nhiing khoang vt chira Cu phé bién trong khu mo. Chalcozin ¢6 mau xam tdi
dén den véi &nh kim loai. Chalcozin ¢6 do cang tir 2,5 - 3, két tinh theo hé tinh thé tryc thoi. Chalcozin doi
khi dwgc tim thy trong cac mach nhiét dich & dang khoang vat nguyén sinh.Tuy nhién, do trit lwong khéng
I6n nén chalcozin khong dugc coi la nguén quang dong chinh caa khu mo.

* Azurit [Cus(OH)2 (COs)2] va malachit [Cu2(OH)2(CO)s]

Day la nhiing khoang vét carbonat chira dong nam trong khu mo. Chung thuong cong sinh xen lan véi
nhau va xuit hién trong khu mé véi ti 1é it, ndm rai rac trong céc than quang. Bang mit thudng c6 thé quan
sat thdy mau sic xanh dic trung cua hai khoang vat nay.

* Menicovit va macazit (FeS2)

Hai khoang vat nay phan bé rai rac, khong déu, sé luvong trung binh 0,5+1% va dwoc thanh tao trong giai
doan nhiét dich nhiét o thip. Menicovit c6 dang keo, phong dai thdy nhiing hat hinh ciu véi kich thuéc
rat nho, tao dang 6, mach, dai nho lap day khe nat cua khoang vat co trude. Duéi kinh ¢6 mau vang sang,
vang nhat, Vang nau, c6 tinh dang hudng, do ndi thap hon pyrit.

Macazit c6 mau phan quang sing hon, ¢6 tinh (i huéng manh, do cimg va do ndi cao hon menicovit,
thuong tao thanh mach, 6, dai xuyén cat va bao vién menicovit.
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* Chancozin (CuzS) va covelin (CuS)

Trong déi oxy hda, chancozin va covelin la 2 khoang vat thi sinh cia dong, phan bd khong déu vai sb
lugng 0,1+0,5%.

Dudi kinh hién vi, chancozin gap dang 6 nho, ¢am nho, tao thanh vién bao quanh chalcopyrit, bocnit,
thay thé chalcopyrit. C6 noi quan sat thdy ca dam chalcopyrit da bi bién @i hoan toan thanh chancozin qua
cac budc trung gian sang bocnit — covelin. Hién tugng nay tao ra su phan dei tir trong ra ngoai: chalcopyrlt
—>bocnit__ covelin (chancozin) —, chancozin (covelln) Chancozin ¢6 mau trang phét luc, con covelln
phan quang mau xanh lam, Chancozin di huéng yéu, covelin di huéng manh, ca hai khoang vat déu mém.

Ngoai cac khoéng vat dong ké trén, trong viing con gap vang, bac ty sinh véi ham lwong khoang 0,1%.

Nhur vay, c6 thé két luan riang quang Cu Vi Kém- Lao Cai la quang ddng sulfua, trong quang ngoai
khoang vat chalcopyrit, chancosin con c6 rat nhiéu khoang vat khac nhu pyrotin, magnetlt pyrit. Day la
nhitng khoang vat phé bién va c6 mat & hau het cac than quang. Nhitng khoang vat con lai c6 s6 lugng rat
it hoac hiém gap nhu vang, bac ty sinh... Tuy s6 luong it, phan bé hep va khong déu song ching mang lai
nhitng thdng tin vé ¥ nghia khoa hoc nhat dinh va gép phan Iam rd thém bdi canh thanh tao quing trong
khu mo. Ngoai ra, chiing lam téng thém gia tri cua khoang sang vé ¥ nghia cong nghiép, bo sung gié trj cua
thanh phan vat chat quing cho cong tac tham do khai thac sau nay.

4.2. Cdu tgo, kién tric qugng

_ Quan sat ngoai thyc té, két hop vai nghién ciru dudi kinh hién vi trén mau mai lang téc gia thiy c6 nhiing
cau tao va kién trdc dién hinh sau :

4.2.1. Cdu tao quéng

* C4u tgo xam tan: dang cAu tao nay rat phd bién ¢ hau hét céc than quang véi nhitng khoang vat nhu
chalcopyrit, pyrit, pyrotin, magnetit, sfalerit.

Nhirng khoéng vat nay thuong tao thanh nhiing hat tu hinh hay tha hinh, c¢6 khi thanh 6, dam nho, phan
bé rai rac trong da viy quanh theo hinh dang va mat do phan b, ciu tao nay c6 thé chia ra.

+ CAu tao x4m tan thua: cac khoang vat phan b phén tan thuong xa nhau

+ C4u tao xam tan day: cac hat khoang vat phan b tuong ddi gan nhau S0 Véi CAu tao trén, véi mot
kh0ang céch khdng ¢ dinh hogc trong mot pham vi gidi han gan nhu gidng nhau.

+ CAu tao xam tan dang dai: nhitng hat, dam khoang vat phan b rai rac theo phuong nay thi day con
theo phuong vudng goc voi no lai thua han di tao nén dang dai theo phuong nham thach, ¢6 noi dai day bi
uén luon

*Cdu tao khai dac xit: chiém ty & khong nhidu, nhung twong ddi phd bién ¢ cac than quiang, vai thanh
phan khoang vat chinh 1a magnetit, pyrotin, chalcoppyrit...

Trong cau tao nay, magnetit, pyrotin ,...dang hat ty hinh hozc tha hinh tap hop thanh dam, khéi dic xit
V6i kich thude dam tir vira téi I6n. CAu tao khéi dic trung cho ngudn gde trao ddi bién chét hozc nhiét dich.

*Cdu tao tan du thay thé: ciu tao ndy khong phd bién 1am, cac khoang vat nhu chalcopyrit, magnetit,
pyrit, pyrotin ... va cac khoang vat tao da khac bi cac khoang vat thanh tao sau thay thé mot phan hoic toan
bo. Hién twong thay thé phat trién tir ngoai vao, Iy gia hinh cua khoang vt b chiing thay thé, con khoang
vit b thay thé mat han di hoc chi con sét lai mot phan & trung tam.

*Cdu tqo keo: thudng gap menicovit tap hop thanh 6, hodc dam dang keo két do két tinh tir nhitng chat
keo ma thanh. Ngudn géc c6 thé thugc quang nhiét dich tham thau muon.

*Cdu tgo xen ldp: nhiéu khoang vat quang sulfur nhu pyrotin, chalcoppyrit, pyrit, sfalerit... theo cac
dudng nut nho, cac 15 trng trong d4, theo ranh gidi hat, duong cat khai cua cac khoang vat cé thé duoc 1ap
day vao, ciu tao nay con duoc goi la cu tao lap dy. Ching c6 ngudn gbc nhiét dich.

*Cdu tqo vanh riém: cac khodng vat quang sinh sau bao vién cac 6, dam khoang vat co trudc tao nén
mot 16p bao vién quanh hat hozc 6. Bién hinh cé pyrit dang 6, macazit tinh thé khong 16 rang thuong thanh
b hoic dai ngodn ngoéo bao vién quanh menicovit.

4.2.2. Kién triic qugng

+ Kién tric hat ti hinh: dic trung cho cac tinh thé dugc két tinh ¢ giai doan sém, trong mot khong gian
rong phét trién tu do, do vy goc canh cua hat khodng vat phat trién hoan chinh trong cac dung dich néng
chay caa magma, dung dich khi-hau magma, dung dich nuéc mudi trong diéu kién ngoai sinh. Trong khu
mo kién trdc tu hinh gap khong nhiéu va dac trung cho cic khoang vat quang & thoi ky trao doi bién chat.

+ Kién tric hat nuza ty hinh: ciing nhu kién trdc ty hinh nhung chiing thuong bi cac khoang vat sinh sau
gam mon, hoa tan, thay thé mot phan hat lam cho nhing tinh thé nay bi thiéu hut di mot vai goc canh.
Thuong gap ¢ mau lang vai cac khoang vat magnetlt pyrlt octit, uraninit .

+ Kién trdc hat tha hinh: ¢0 dang tinh thé méo mo, goc canh khong phat trién. Céc tinh thé hiu nhu két
tinh ciing mot lc va cing tde d. San pham két tinh nay 1a do két qua két tinh trong dung dich nhiét do
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cao va ciing c6 thé tir dung dich keo. Trong khu mé nhitng khoang vat c6 kién tric kiéu nay co thé ké dén
nhu pyrotin, chalcopyrit, rutil, pyrit, sfalerit...

+ Kién triic tan dw: nhiing khoang vét quang sinh thanh truéc (chalcopyrit, pyrotm pyrlt magnetit) bi
cac khoang vat sinh sau t6i gam mon, thay the chi con s6t lai mot phan Ranh gii gitra cac khoang vt nay
vi thé ma bi thuong bi 16i 18m, it khi thing. Kién trac tan du thuong thdy & cac khoang vt quang sinh thanh
sém, ¢ thoi ky trao d6i bién chat hozc nhiét dich nhiét d¢ cao va thay khéa phé bién trong nhung than quang

+ Kién triic manh vun: cac khong vat nhu magnetit, pyrit, octit, pyrotin, chalcopyrlt & gan ké cac dgi
v& nat bi anh huong lam cho chung bi v& nét thanh nhitng manh to nho khéc nhau, c6 khi bi bao mon it
nhiéu goc canh tao nén kién tric ca nét hay kién trGc manh vun.

+ Kién tric keo: khi quan sat dudi kinh hién vi gap menicovit co ngu0n géc nhiét dich nhiét do thap,
mang kién tric keo kha dién hinh (c0 I& duoc tao nén do tai két tir chit keo). N6 thudng tap hop nhiéu hat
tinh thé hinh cau nho bé ¢ dang cAu tao dgi, vo dong tam.

Anh 1. Chalcopyrlt (Chp), magnetlt (Mt) pyr|t Anh 2. Macazi( Mac) bi bao vién bai menicovit
(Py) tao ddm 6, xam tan trén nén phi quang (Mc)

Anh 3. Magnetlt (Mt) chalcopyrit (Chp) pyrit (Py)  Anh 4. Chalcopyrit (Chp ) cdu tazo mach, xen ldp
Xam tan trén nén phi quéang vao khe nazt

Anh 5. Magnetit (Mt), chalcopyrlt (Chp) hat tha Anh 6. Chalcopyrlt (Chp) pyrotin (Po) the hé
hinh xam tan trén nén phi qudng sau xuyén lap magnetit (Mt) sinh truéc
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Anh 7. Su phan bé cua céc khoang trong mau Anh 8. Sy phan bé cua céc khoang trong mau
nghién cuu: Q: thach anh, PI: plagioclaz, bt: biotit nghién cizu: Q: thach anh, PI: plagioclaz, Cx:
canxit

Anh 9. Sy phan bé cuia céc khoang trong mau Anh 10. Sy phan bé cia cac khoang trong mau
nghién cizu: Px: pyroxen, g: quang Cu; Cx: canxit  nghién cizu: qu: quang Cu; Cx: canxit; cl: clorit

4.3. Thit tee sinh thanh va té hep cgng sinh khoang vt

Do trai qua nhiéu giai doan nhiét dich va diéu kién dia chat, kién tao phtc tap nén qua trinh tao quang
dién ra da dang va phong phd. Mbi thoi ky, giai doan tao khoang li€n quan dén mot giai doan Kién tao nhat
dinh mang tinh chat khu vuc (Duong Quoc Lap, 2003).

Qué trinh tao quang caa mo dong Vi Kém c6 thé chia ra (Vi Thi May, 2011).

*Thoi ky trao doi bién chat : C6 thé chia thanh 2 giai doan:

+ Giai doan dau: dién ra trong ca déi quang Sin Quyén, chii yéu trao d6i cac thanh phan (AI®*, Ca?*,
Mg?*, Na*, Fe?*...) trong diéu kién nhiét do cao hinh thanh nén cac da trao di bién chét, véi cac hién twong
anbit hoa, biotit hoa twong ddi pho bién.

+ Giai doan cudi: Dién ra trong pham vi hep hon, tiép tuc tham gia thanh tao cac thé trao ddi bién chat,
cd chaa quang Fe, TR voi cac khoédng vat hatinxit, biotit, felspat kali, magnetit, octit, apatit...Nhirng khoang
vat nay thuong bi v nat, dong thoi bi cac khoang vat sinh sau gam mon thay thé, xuyén cit va gan két lai.

*Thoi ky nhiét dich: Day 1a thoi ky tao quang chinh caa mé.

Ngoai thanh tao quing dong la chu yéu, dung dich nhiét dich ¢ cac giai doan ké tiép nhau con mang téi
hoic trao d6i véi cAc thé d4 xung quanh nho d6 tao nén nhiéu loai d4 va quang khac nhau. Tay thugc vao
muc do va didu kién thay thé trao d6i véi da vay quanh ma céc té hop quing nay duoc ling dong tich tu,
xam tan hoc lap day theo cac duong nat, 16 hong cia da c6 trudc.

Thoi ky nay quan sat dugc 3 giai doan chinh:

+ Giai doan dau: DAu tién 1 thanh tao cac khoang vét nhu thach anh, graphit,.. cung cac khoang vat phu
nhu pyrotin, ilmenit tao bao thé trong magnetit. Tiép d6 1a giai doan quang héa sulfur_thuc su véi t6 hop
cdng sinh khoang vt dac trung 1a pyrotin + chalcopyrit_+ pyrit cung cac khoang vat phu khac nhu: bocnit,
cubanit, sfalerit (giai doan nhiét dich nhiét 6 cao).

+ Giai doan giira: Trong giai doan nay dung dich nhiét dich trao ddi voi da vay quanh dé tao ra nhiéu
kim loai hon tir d6 tich tu lai nhiéu khoang vat cé gié tri, pyrit , chalcopyrit, pyrotin, vang, bac.. (giai doan
nhiét dich nhiét d6 trung binh).

+ Giai doan cudi: Giai doan nay két thic thoi ky quang hoa sulfur véi t hop cong sinh khoang vat pyrit
+ macazit +pyrotin + chalcopyrit +clorit. Giai doan ndy c6 macazit tai két tinh va pyrit dang thay thé, xuyén
cét chalcopyrit, pyrotin c6 truéc (giai doan nhiét dich nhiét do thap).
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* Thoi ky ngoai sinh: O thoi ky ndy quang phat trien yéu, it ¢ gi tri, xuat hién cac khoang vat nhu
menicovit, mactit, chancozin, covelin, limonit, gotit, doc theo d&i v& vun, hé thong khe nut kién tao.

5. Két luan

Tir nhiing két qua nghién ctru d trinh bay, cho phép tap thé tac gia rat ra mot sb két luan chinh sau:

- Céc khoang vt tao quang chinh cua quang dong khu mé Vi Kém 1a chancopyrit va pyrotin, magnetit, pyrit.

- Nguyén t6 tao quang chinh trong khu mo Vi Kém 1a dong (Cu), nguyén to cong sinh ¢6 thé thu hoi két
hop la Fe, S, Au va TR,O3. Ham lwgng Cu trung binh trong toan khu mé 0,7591%.

- Cau tao, kién truc quang dong chu yéu 1a cau tao xam tan, khoi, tan du thay thé, mach, vi mach, rim
két, vanh riém. Kién tric hat tha hinh, hat nira tu hinh, hat gam mon, keo.

- Qué trinh tao quing cua mo dong Vi Kém duoc chia ra 2 thoi ky tao quing chinh

Thoi ky trao doi bién chat dwoc phan ra thanh 2 giai doan:

+ Giai doan dau: dién ra trong ca d6i quang Sin Quyén giai doan nay hinh thanh nén céac da trao doi bién
chat, véi cac hién tugng anbit héa, biotit hoa.

+ Giai doan cudi: thanh tao cac thé trao ddi bién chit, c6 chira quang Fe, TR véi céc khoang vat hatinxit,
biotit, felspat kali, magnetit, octit, apatit.

Thaoi ky nhiét dich: thoi ky tao quang mang y nghia cong nghiép ctia mo dugc chia thanh 3 giai doan:

+ Giai doan dau: thanh tao cac khoang vat nhu thach anh, graphit tiép dén thanh tao t6 hop quing héa
sulfur vai cac khoang vat dac trung 1a pyrotin + chalcopyrit + pyrit.

+ Giai doan gitra: Trong giai doan nay dung dich nhiét dich trao ddi véi d4 vay quanh thanh tao to hop
khodang vét c6 gia tri nhu: pyrit, chalcopyrit, pyrotin, vang, bac.
+ Giai doan cubi: Giai doan nay két thic thoi ky quang héa sulfur véi to hop cong sinh khoang vat pyrit +
macazit +pyrotin + chalcopyrit +clorit.
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ABSTRACT

Characteristics of material composition, texture, and structure
of copper ore in the Vi Kem area, Bat Xat mine, Lao Cai province

Le Thi Thu**, Do Van Nhuan?, Ngo Xuan Dac?, Hoang Thi Thoa'
!Department of Prospecting and Exploration Geology, University of Mining and Geology;
2 Department of Environment, University of Mining and Geology

The Vi Kem copper mine in sub-region V, Sin Quyen-Lao Cai ore zone, has an area of about 314.74 ha.
This area has a rather complicated geological structure, it is composed of Sin Quyen, Cam Duong,
Quaternary, and magma formations. The intrusion is in Proterozoic age (Coc My complex) and Pecmi age
intrusive rocks. The main ore-forming minerals of copper ore in the Vi Kem mine are chalcopyrite, pyrite,
magnetite, and pyrite. The structure and texture of copper ore are mainly disseminated structures, masses,
replacement remnants, circuits, microchips, shafts, rim. Structure grain, semi-self shaped seeds, eroded
seeds, glue. The ore-forming process of the Vi Kem copper mine can be divided into 2 main ore-forming
periods, they are metabolic and hydrothermal periods.

Keywords: Copper ore, Vi Kem, Lao Cai.
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Ung dung mang noron nhan tao (ANN) trong phan ving trién vong
khoang san wolfram cho vung Plei Meo, Kon Tum

Bui Thanh Tinh**, Bui Hoang Béc?, B Manh An*, Nguyén Tién Diing?, Lé Thi Thu
! Truong Dai hoc M6 - Dja chat

TOM TAT

Muc tiéu chinh caa nghién ciu ndy 1a cung cap mot phuong phép tiép can méi trong phéan ving trién vong
khoang san bang xay dung mé hinh tri tu¢ nhan tao ¢ ving Plei Meo, tinh Kon Tum. Vng nghién ctu
duoc danh gia co tiém ning khoang san da kim, trong d6 co quang wolfram. Nhung hién tai c4c tai liéu
nghién ciru vé céc loai quang hoa trong khu vuc con han ché, dja hinh va diéu kién di lai trong vung kha
phuc tap va kho khan. Trén co c& nguon tai liéu thu thap duoc & ving nghién ctu, tdm 16p dit liéu dau vao
gom dia chat; cac vanh phén tan dia hoa cac nguyén t6 W, Bi, Mo, Sn; cé4c di thuong dia vat ly U, Th, K;
cac hé thong dut giy theo phuong dong bac tiy nam, phuong dong nam tay béc, phuong 4 kinh tuyén, va
cac diém khoang san duoc sir dung 1am co s dit liéu GIS két hop véi md hinh mang than kinh nhan tao
(ANN) xay dyng thanh cong mé hinh du béo trién vong khoang san W, tir d6 sir dung md hinh dy béo nay
thanh 1ap ban d6 phan vung trién vong khoang san W cho viing Plei Meo. Két qua cho thay mé hinh c6
hiéu suét cao v&i do chinh xac phan loai 1a 93,4% trén tap dir liéu huan luyén va 81,1% trén tap dix liéu
kiém tra, khu vuc Pleimeo dwoc phan thanh céc dién tich ¢ mirc do trién vong wolfram khac nhau tir co
trién vong, trién vong thip va khong c6 trién vong. Céc két qua dat duoc nay la nguon dit ligu thdng tin
quan trong gép phan cho viéc dinh huéng, quy hoach tim kiém khoéng san c6 gia tri trong khu vuc nghién
clru trong cac giai doan nghién ctu dia chét tiép theo.

Tir kh6a: Mang noron nhan tao; GIS; wolfram; phan viing trién vong; Plei Meo.

1. D3t vin dé

C6 rét nhiéu cac phuong phap nghién ctru, diéu tra phan viing va du bao trién vong khoang san da duoc
dé xuat boi cac nha dia chét lién x6 va phat trién ¢ Viét Nam. Nhu phuong phap do vé ban d6 dia chat,
phuong phap dia chat - khoang vat, phuong phép tim kiém dia hoa, phuong phép dia vét ly, phuong phap
khoan - khai dao. Ddy la nhiing phuong phap nghién ctru c6 d6 chinh xac rat cao. Tuy nhién, Cac phuong
phap nay doi hoi nhiéu cong suc, tién bac va thoi gian thuc hién, yéu cau sb lugng l6n cac két qua phan
tich mau. Pay thyc sy 12 van dé 16n khi nghién ciru trén mot ving cé dién tich rong 16n ¢ dia hinh phic
tap, diéu kién di lai kho khan. Hon nita doi hoi chi phi 16n cho phan tich cac loai mau, dac biét la cac mau
kim loai quy, hiém. Chinh vi vay viéc nghién ctu &p dung cac tién bo khoa hoc k§ thuat méi trén co so cac
ngudn tai liéu da c6 nham phéat hién, danh gia trién vong va dic biét dy béo kha nang ton tai cua cac khoang
san cho mot khu vuc cu thé 13 rat can thiét 1am co s¢ cho viéc dinh hudng cong tac diéu tra, thim do khoang
san giam thiéu thoi gian, chi phi néng cao higu qua kinh té.

Hién nay, viéc img dung hé thong tin dia ly (GIS), vién tham (RS) va ky thuat may hoc (ML) da va dang
duoc ap dung pho bién trén thé gidi va co nhiéu tng dung mang lai hiéu qua kha quan trong cac linh vuc
khoa hoc trai dat. Trong nghién ctu dia chét khoang san, su két hop GIS, RS va ML da dem lai nhiing
thanh cong nhat dinh nhur trong céc cong b ciia Carranza va nhiéu nguoi khéc (Carranza va Laborte, 2015;
Carranza, 2015). Cac mo hinh da dugc st dung thanh cong trong nghién ciru mé hinh dy bao trién vong
khoang san nhu: mé hinh no-ron nhan tao da 16p (McMillan va nnk, 2019), md hinh cay quyét dinh
(Decision Tree), may hoc hd tro vector (Support Vector Machines), K- nearest neighbors va mé hinh
Random Forest (Zuo, Carranza, va Geosciences, 2011).

Pé danh gia rd hon phuong phap két hop GIS véi cac mé hinh may hoc hién dai trong nghién ciru dia
chat khoang san. Trong nghién ciru ndy tac gia dé xuat ing dung md hinh mang tri tu¢ nhan tao (ANN)
trong phén viing trién vong khoang san wolfram cho viing Plei Meo, Kon Tum. Khu vuc Plei Meo ¢6 cac
dau hiéu thuan loi cho su thanh tao khoang san wonfram, c6 c&c cac biéu hién khoang san caa Sn, Mo, Bi.
Khu vue da duogce danh gia ¢6 tiém nang quing wonfram & Chu Ya Krei nam trong ving Plei Meo thugc xa

*Tac gia lién h¢
Email: buithanhtinh@humg.edu.vn
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Ya Xiér, huyén Sa Thay, theo két qua nghién ctru cia Lién doan Ban do Dia chat mién Nam da tién hanh
diéu tra chi tiét hoa ¢ ty I& 1: 10.000.

2. Co s ly thuyét va phwong phap nghién ctu
2.1. Mang no ron nhén tao (ANN)

La mé hinh xu Iy thdng tin mo phong hoat dong cua hé thong than kinh sinh vét, bao gom sb luong Ién
cac no ron dugc gan két dé xur ly thong tin. ANN hoat dong glong nhur cau tric cua bd ndo con nguoi, la
mot hé than kinh gdm nhiéu I6p, 16p dau tién 1a 16p cac dit lieu dau vao, tiép dén 1a cac 16p than kinh an xu
ly dir liéu, mi quan hé, sy anh huong caa céc dir lidu véi nhau. trong mdi 16p co cac no ron than kinh, mdi
no ron thanh kinh 14y thdng tin tir tit ca cac no ron than kinh & 16p di liéu trudc. 16p cudi cung 1a 16p dix
liéu dau ra dua ra két qua phan loai c6 hay khong dugc ma hoa thanh “1” va “0”. Day l1a phuong phap hoc
c6 giam sat. qu trinh huan luyén duoc I3p lai cho dén khi két qua (output) cua ANN dat dwoc gié tri mong
mudn da biét. Bién hinh cho ky thuat nay la mang no ron lan truyén nguoc (back-propagation). Qua trinh
hoc c6 giam sat cua ANN bao gdm céc budc tinh gia tri output Y; So sanh Y véi gia tri mong muén Z; Néu
chwa dat gi tri mong mudn (delta=Z-Y 16n) thi chinh trong s (weights) va tinh lai output cho dén khi
delta=0 hoac nhé d&én mirc chip nhan duoc. Ban chit ciia mé hinh 1a di tim cac gia chi trong sb weights sao
cho sai sd giir gia tri du doan va gia tri mong mudn 1a nhé nhat.

2.2. Xay deng md hinh

Dé xay dyung mé hinh dy béo trién vong khoang san, viéc xéc dinh vi tri cac diém khoang san da biét ¢ khu
vuc nghién ciu 1a vo cling quan trong, déy 1a co sé cho viéc xdy dung bo dir lidu dé huan luyén mo hinh. Bén
canh d6, viéc quan trong khong kém do 14 phai xac dinh duoc cac yéu dia chat anh huong dén thanh tao cac diém
khoéng san. D6 1a céc tién dé va cc dau higu dia chét Ia co so cho vige diéu tra khoang san. Theo nghién ctu
trude dy cua tap thé tac gia va da duoc cong b trong cong trinh cia B4 Manh An (B Manh An va nnk, 2012;
2013). Tam yéu t6 dia chat anh huong dén tim kiém quing hoa wolfram ¢ khu vye nghién cuu duoc lya chon dé
lam co so dir liéu gom: Dia chat; 3 hé thong dirt gdy theo cac phuong gom Tay Bic - Dong Nam, Pong Bic —
Tay Nam, A kinh tuyén; Di thudng dia hda ciia cac nguyén t W, Sn, Mo, Bi; 3 yéu t6 di thudng dia vat ly Uran,
Thori, va Kali, cu thé anh huong cua cac yéu to dia chat nay anh huong dén viéc phan ving trién vong khoang
san dugc trinh bay trong cong bd (B Manh An va nnk, 2013), cac yéu té anh huéng duoc thé hién trong hinh
1. Bo dit liéu sau khi xay dung duoc chia 1am 2 tap dit liéu huan luyén va kiém tra duoc st dung dé huan luyén
md hinh. Voi tap dit liéu huan luyén chiém 70% co so dit liéu va tap kiém tra 1a 30% co so di liéu.

2.3. Kj thugt thong ké danh gid dp chinh xé&c ciza md hinh

Hiéu suat du bao trién vong khoang san ciia mé hinh dwugc danh gia bang cac chi s6 thong ké sau
(Mohammadzadeh va nnk, 2014). Sir dung dudng cong ROC (van Erkel va Pattynama, 1998) dé danh gia
hiéu suat tong thé ciia moé hinh, gié tri dién tich phia duéi duong cong (AUC) la chi s6 thong ké dé danh
gi4 va so sanh dinh lugng hiéu suét du bao tong thé cia mé hinh (Khosravi et al., 2018). Gia tri AUC giao
dong tir 0.0 dén 1.0. M6 hinh c6 AUC cang gan véi 1.0 thi ¢6 hiéu suat danh gia trién vong khoang san
téng thé cang cao (Dieu Tien Bui va nnk, 2016).

Dé danh gia chi tiét chat luong cia mo hinh du bao, c6 cac tham sb théng ké gdm do nhay (SST), d6 dac
trung (SPF), cong suit du bao duong (PPV) va cong suit du bdo am (NPV), mirc 6 pht hop ciia mé hinh
va b dir liéu (Kappa) va do chinh xac phan loai (ACC).

3. Két qua va thao luan
3.1. Panh gid dé chinh xac ciia md hinh

M@ hinh phén viing trién vong dugc dao tao bang cach sir dung tap dir liéu huan luyén véi ky thuat xac
nhan chéo 10 lan. Tir Bang 1 két qua huan luyén mé hinh cho thay mé hinh da thyc hién rat tt véi tap dir
liéu dao tao. C6 thé thdy mirc do chinh xac cia md hinh véi tap dit lieu huan luyén réat cao véi gia tri ACC
bang 93,4%. Muc do phu hop ciia md hinh va bo di ligu dao tao rat tot bang 0,868 (Kappa). Chat luong
ctia md hinh phéan viing trién vong khoang san wolfram con duoc thé hién qua cac tham s, ty 1¢ phan trim
cua cac pixel khdng gap khoang san dugc du doan chinh xac véi gia tri (SPF) cua m6 hinh la 90,8%, ty 1¢
phan tram cho céc pixel c¢6 trién vong khoang san duoc du doan dung rat cao (SST) la 96,4%. Xac Suit mo
hinh dy doan chinh xac cac pixel c6 trién vong khoang san la 90% (PPV), va xac suat md hinh du doan
chinh x&c céc pixel khéng gap khoang san (NPV) 1a 96,7%.
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Bdng 1. Pdanh gid mé hinh dy béo trién vong khoang san Wolfram

Céc chi s6 thong ké danh gia mé hinh Tap huin luyén Tap kiém tra
Duong thuc 54 21
Am thuc 59 19
Duong gia 6 6
Am gia 2 4
Cong suat du bao duong (%) 90.0 77.8
Cong suat du bao am (%) 96.7 84.6
Do nhay (%) 96.4 84.0
Do dac trung (%) 90.8 78.6
Do chinh xac phén loai (%) 93.4 81.1
Kappa 0.868 0.623
AUC 0.964 0.78

Sau khi md hinh phan viing trién vong khoéng san duoc dao tao véi tap dit liéu huan luyén, mé hinh nay
duoc tiép tuc danh gia vai tap dit liéu kiém tra. Cho thay rang két qua du doan chinh xac cia md hinh Ia
kha cao bang 81,1% (ACC). Kappa cua md hinh 1a 0,623. Xac suit md hinh dy doan chinh xac cac pixel
c6 trién vong khoang san 1a 84,6% (PPV) va cho céc pixel khéng gap khoéang san la 84,0% (NPV). ty I¢
phan trim céc pixel c6 trién vong khoang san dwoc du doan chinh xac 12 78,6% (SST) va ty 1¢ phan trim
cua cac pixel khdng gap khoang san duoc du doan chinh xac (SPF) la 81,1%.

3.2. Pdnh gid hiéu sudt ciia mo hinh

ROC cla tap dit lidu huan luyén
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Hinh 1. Phan tich ROC cia mé hinh: (a) tdp diz lieu hudn luyén va (b) tap diz liéu kiém tra
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Kha niang du doan ctia md hinh phan ving trién vong khoang san wolfram dugc do bang duong cong
ROC va AUC (Hinh 1). Két qua AUC caa mé hinh tinh dugc trong tap dir liéu huan luyén 12 0.964 va trong
tap dix liéu kiém tra 1a 0,78. Tir két qua trén c6 thé két luan rang mo hinh duoc d& xuit c6 hiéu suét rat tot
v6i mirc d6 hoat dong xuat sic trong ngudng tir 0,9 dén 1,0 vai tap dir liéu huan luyén va dat hiéu suit tot
véi tap dir liéu kiém tra theo nhu phan loai chi s6 AUC cua S. B. Cantor (2000). Cho thdy mé hinh c6 du
tin cay dé sir dung cho xay dung ban d6 phan vaing trién vong khoéng san wolfram khu vuc Plei Meo.

3.3. Xay dung ban do phan vang trién veng khoang san wolfram

M0 hinh dy bao trién vong khoang san W cubi cung da duoc huan luyén xong duoc sir dung dé phan
viing trién vong khoang san wolfram du doan céc vi tri c6 kha nang ton tai khoang san wolfram trong khu
vuc nghién ctiu. Theo do, tat ca cac yéu té anh huong da dugc chuyén doi sang dinh dang raster va sau dé
duoc dua vao moé hinh dy béo trién vong khoang san da duoc huan luyén dé tao ra cac chi sé nhay cam
dugc goi 1a chi sé xac suat co khoang san W. Cac chi s6 nay dugc phan loai dya trén mic do anh huong
cuia cac yéu td dén kha ning c6 W. Cudi cling, ban dbd phan vang trién vong khoang san W cho khu vic
Plei Meo duoc xay dung bang ban dd boi mot loat cac chi sb xac suat c6 gap khoang san nhu Hinh 2.

Khu vyc nghién ciru dugc chia thanh 3 viing bao gdm: ¢6 trién vong, trién vong thap va khong ¢ trién
vong khoéng san. Cu thé, viing khong c6 trién vong khoang san chiém khoang 65% dién tich nghién ciru
véi dién tich 12 199 km?, viing trién vong khoang san thap c6 dién tich 1a 49 km? chiém 16% tong dién tich
va vling c6 trién vong khoang san c6 dién tich 1a 58 km? chiém 19%. C4c vuing c6 trién vong tap trung &
phia déng nam, va mét ving nho ¢ gitra khu vuc Pleimeo. Nhitng viing nay nam chinh xéac trong céc di
thuong dia héa va doc theo hé thong dut gdy A kinh tuyén. Cac vung trién vong khoang san thap nam trong
cac hé thdng dut gdy khac. Két qua nghién cau cho thay c6 90% vi tri cac diém khoang san da duoc phat
hién trong nghién ctru trude day nam tring trong ving tiém nang cao. Diéu ndy ching té rang md hinh du
b4o trién vong khoang san thyc hién tdt viéc du doan trién vong khoang san W & Pleimeo.
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Vi trf Diém khodng san [:] Khéng c6 trién vong |:] Trién vong th4p - C6 trién vong

Hinh 2. Ban do phan vang trién vong khoang san W khu viec Plei Meo
3.4. Thdo lug@n két qud nghién cru

Bai bao dé xuit huong tiép can méi sir dung tri tué nhan tao vao phan vang trién vong khoéng san, gioi
thiéu céch tiép can xir ly s6 liéu va danh gia d¢ chinh xac ciing nhu hiéu xuat ciia mé hinh dugc huan luyén
tir @6 str dung md hinh phén vung trién vong khoang san Wolfram cho khu vuc Plei Meo.
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Trong nghien clru trude ddy cua tac gia D6 Manh An, phuong phap sir dung toan dia chat két hop voi
GIS dé phan vung trién vong khoang san. Cu the phuong phép s dung WOE dé tinh trong s6 cho ting
yéu to dir lidu dau vao dua trén co so tinh ty 1¢ s6 lugng dlem quang hoa xuat hién trén 1 yéu té dia chat
chia sé dién tich cua yeu t6 dia chat d6. Sau d6 gan trong s6 nay cho céc ban db. Tiép theo str dung phuong
phap trong ghep ban d6 dé tao ra cac vung trong 1an 1én nhau tur c4c ban d6 thanh phan Sau d6 tinh trong
s6 cho cac ving trong lan d6 bang céch tong trong s cua cac ban d6 thanh phan. Cudi cling phan viing
trién vong trén co so cac khoang gla tri theo phuong phap phén khoang gia tri. Phuong phap nay c6 uwu
diém la dua ra duoc co s6 trong 6 cua cac yéu to dau vao. Tuy nhién, méi thuc hién duogc 1 cach co hoc 13
trong ghép cac ban do thanh phan, va chua dua ra duge phuong phap danh gia d chinh xac cia phuong
phap toan dé kiém tra lai do chinh xéc cua ca phuong phap noi chung. Trong khi d6 qua trinh tao quang la
qué trinh phi tuyén tinh va phuc tap. Cac yeu t6 dia chat cling la phi tuyén khong thé chi bién d6i don gian
ma phuong phép trong ghép ban do ¢ thé giai quyét dugc van dé nay.

Nguoc lai, cac phuong phép tri tu¢ nhan tao véi wu viét trong xu ly dit liéu phi tuyén tinh da dugc kiém
ching qua nhiéu cong bé va céc tng dung thyc tién khi khong can phai tu di tinh trong sb cho viéc phan
ving trién vong. Cac dir liéu duoc mi hoa dé dua vao huin luyén mo hinh. Viéc huan luyén con chia tap
mau thanh tap huan luyén va tap kiém tra. Két qua huan luyén dwoc danh gia do chinh xac va hiéu suét cua
md hinh & ca tap huin luyén va kiém tra, cu thé md hinh sau khi huan luyén thi dugc kiém tra lai véi dit
lieu gdc trong tap kiém tra la cac vi tri pixel dd duoc xac dinh 12 vi tri cac diém khoang san, dé x4c dinh do
chinh xé&c cuia mo hinh va ty 1 du bao chinh xac cac diém khoang san nay va ty 1¢ du bao chinh xac cac
pixel khdng phai la cac vi tri cac diém khoéang san dugc thé hién qua Bang 1. Pay la co so tin cdy hon cua
phuong phap tri tué nhan tao. Cudi cling, viéc xac dinh gia tri cho tirng pixel trén ban d6 phan ving trién
vong duoc tién hanh ty dong va khach quan theo mé hinh Machine Learning da duoc huan luyén va téi uu
hoéa. Tir d6, cho thdy nhiing uu viét ciia phuong phap tri tué nhan tao hon so véi phuwong phap trong ghép
ban d6 truyén thong.

4. Két luan

Bai béo d& xuit mot cach tiép can sir dung mé hinh tri tué nhan tao (ANN) xay dung mé hinh dy béo trién
vong khoang san wolfram & khu vyc Pleimeo. Pay 1a nghién ctru dau tién sir dung mé hinh ANN cho phan
viing trién vong khoéng san tai Viét Nam. M6 hinh dwoc xay dung trén bo dix liéu huan luyén vai ky thuat
x4c nhan chéo 10 1an va bo di lisu kiém tra vai tm yéu t6 dit liéu dau vao gom: Bia chét; 3 hé thong dut gy
theo cac phuong gom Tay Béc - Pong Nam, Dong Béc — Tay Nam, A kinh tuyén; Di thudng dia héa ciia cac
nguyén t6 W, Sn, Mo, Bi; 3 yéu t6 di thuong dia vat Iy Uran, Thori, va Kali. Cac tham s6 d¢ nhay (SST), do
dic trung (SPF), cong suit du bao duwong (PPV) va cong suat du bao &m (NPV), mirc do phu hop cia mo
hinh véi bo dir lidu (Kappa), d6 chinh xac phan loai (ACC) va chi sé AUC da duoc st dung dé kiém tra chat
lwong cua cac mo hinh duy béo trién vong khoéng san cudi cuing.

Két qua trong nghién ctru nay da ching minh rang cac mé hinh dy béo trién vong khoang san cé thé hoat
dong tét voi do chinh xac phan loai ACC bing 93,4% trén tap dit liéu huan luyén va 81,1% trén tap di liéu
kiém tra. Hiéu suit dy doan va xac nhan dinh luvong cua md hinh Ia xuat séc bang 0,964 trén tap huin luyén
va tét trén tap kiém tra bang 0,78.

Két qua tir 13p ban dd phén ving trién vong khoang san wolfram khu vuc nghién ciu dugc phén chia thanh
ba viing: ¢ trién vong, trién vong thap va khong c6 trién vong khoang san. Viing ¢ trién vong khodng san
chiém 19% tdng dién tich cua khu vuc, c6 90% s6 luong diém khoang san da biét nang trung trong vung nay
Két qua nghién ciu da khoang duot cac vung co trién vong khoang san, day 1a nhiing vang can dugc chd y
nhiéu hon trong viéc diéu tra, tham do khoang san.
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ABSTRACT

Application of artificial neural network (ANN) in mapping potential
wolfram mineral regions for Pleimeo area, Kontum

Bui Thanh Tinh®", Bui Hoang Bac?, Do Manh An', Nguyen Tien Dung?, Le Thi Thut!
! Hanoi University of Mining and Geology

The main target of this study is providing a new approach for mineral prospect modelling using Artificial
neural network (ANN) in Pleimeo, Kontum province. The study area is known to have potential of multi-
metallic minerals, including wolfram ores. But the current researches on the types of mineralization in the
area are limited, the terrain and travel conditions in the region are quite complicated and difficult. Based on
data collected in the study area, eight factors of input data including geology; geochemical anomalies for
elements W, Bi, Mo, Sn; geophysical anomalies of U, Th, K; fault systems according to the directions
(northeast-southwest; northwest-southeast, meridian, sub- meridian), and mineral occurrence locations
which are used as GIS database combine with ANN model to generate a model predicting W mineral
prospect, then using this model for zoning prospect of W in Pleimeo area. The results show that the model
has high efficiency with a classification accuracy of 93.4% on the train dataset and 81.1% on the test dataset,
the Pleimeo area is divided into three different regions about wolfram prospects: mineral potential, low
mineral potential, and no mineral potential. These results of the study are an important document source
contributing to the orientation and planning for mineral exploitation in the study area. And providing data
for the next further geological research.

Keywords: Artificial neural network; GIS; wolfram; mineral prospectivety modelling; Plei Meo.
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ERSS HOI NGHI TOAN QUOC KHOA HQOC TRAI BAT
S VA TAI NGUYEN VO'I PHAT TRIEN BEN VIPNG (ERSD 2020)
EARTH SCIENCES AND
NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Thanh phan vat chat va diéu kién thanh tao Liti khu vuc La Vi,
vung Dirc Pho-Sa Huynh
Duong Ngoc Tinh%*, Nguyén Quang Luat?, B4 Vin Nhuan?

! Lién doan Dia chdt Trung Trung Bg
2 Truong Dai hoc Mo - Dija chat

TOM TAT

Tai khu vuc La Vi ving Dic Phé - Sa Huynh, cac than quang thé hién ¢ dang tap hop cac mach pegmatoid
chura liti phan bé tap trung trén dién tich chirng 40km2. Trong quing, Li ton tai trong nhom khoang vat mica
chua liti, chu yeu la lepidolit cong sinh chat ché voi albit, topa, cassiterit, tantalit-columbit déc trung cho
kiéu mo nguon goc cong nghiép la pegmatit granit kiéu Na-Li, phu kiéu Pegmatit lepidolit va gom 3 kiéu
quang: Li, Li-Sn va Sn. Ving nghién ctu trai qua nhiéu giai doan hoat dong magma, kién tao, sinh khoang
nén cac thanh tao dia chét bi bién chat trao d6i manh mg, phuc tap nhidu giai doan chdng 1én nhau trong
cling mot cau tric khéng ché quang. Két qua nghién ciru cho thay c6 it nhat 3 qué trinh bién chat trao ddi
xay ra trong 3 giai doan: kiém hoa (anbit hoa, microlin hod), greisen hoa va bién doi nhiét dich nhiét do
trung binh dén thap Dung dich tao khoang c6 nguon goc magma nguyén sinh nhung da bi hdn nhiém do
céc hoat dong kién tao, cac hoat dong bién chit trao doi xay ra manh mé trong ving nghién cau. Cac két
qua phén tich dong vi cho thay tudi thanh tao quang liti va da granitoid phtic hé Sa Huynh 1a twong dwong
nhau, cling tudi thanh tao vao Permi mudn dén Trias sém (Ps-Ty)..

Tirkhoa: Liti; LaVi; Dtc Pho-Sa Huynh.

1. Pat vén dé

Liti 12 mot kim loai hiém rat c6 gia tri, duoc sir dung rong réi trong nhiéu linh vuc khéc nhau: céng nghé
hang khong vii try, dién, dién tir; cong nghé moéi truong, hat nhan, hoé chét, luyén kim, y, dugc. .. Cac kiéu
mo6 cdng nghiép kim loai liti trén thé gisi da phat hién bao gom: pegmatit granit kiéu Na-Li; mo nhiét dich
khi thanh; mo mudi tram tich; sét hectorit. Trix lwong liti trén thé gisi khoang 13 triéu tan (Keith Evans R.,
2008).

Trong cac kiéu mo cong nghi¢p, kiéu mo pegmatit granlt Na-Li rat cé gia tri, day ngudn cung cp liti
chu yeu, ngoai ra con c6 thé thu hoi cac khoang san gia tri khac nhu Be, Ta, Nb, Sn, Rb, Cs,...“Sy thanh
tao cac khoang vat liti gin lién véi cac qua trinh bién chét trao d6i trong pegmatit. Hon nira, trong tién trinh
bién chat trao doi dwoc dic trung bai sy thay thé qua trinh bién chat trao d6i K boi qua trinh bién chat trao
d6i Na, va sau d6 1 qua trinh bién chét trao d6i Li” Theo Tatarinov va Kariakina (1975) (Franco Pirajno
(2009).

Céc than quang liti trong viing nghién ctru c6 nhimg nét kha dic trung cho kiéu mé pegmatit granit kiéu
Na-Li, phu kiéu pegmatit lepidolit: khoang vat liti chinh 1a lepidolit, cic khoang vat c6 ich di kém la
cassiterit, columbit, tantalit,... Qu4 trinh tao khoang gan lién vai cac qua trinh bién chat trao ddi kiém héa
(anbit hoa, microlin hod), greisen hda. Thoi gian thanh tao vao Permi muon dén Trias s6m (Ps-Ty).

2. Pic diém thanh phan vat chat

Céc than quing phan bd trong d phién két tinh thudc phirc hé Kan Nick, gin ranh gidi tiép xuc voi cac
thanh tao granitoid phire h¢ Sa Huynh. Kich thudc dai tir 200 - 600m, bé day trung binh tir 0,6-4,8m. Phuong
kéo dai chu yéu la tay béc - déng nam. Chung cdm chu yéu vé tay nam vai goc déc tir 40-75°, c6 khi cim
thang dtng hodc bi udn dao nguoc. Hinh thai cac thn quang chu yéu dang mach, mach phén nhanh, chudi
thdu kinh, dang 6, d¢i vi mach. Céu trac than quing c6 su phan déi bao gdm cac dai, thiu kinh, 6 c6 mau
sic, kich thugc va thanh phan khoang vat khac nhau: phan giita 1 cac dai thau kinh thach anh, albit, lepidolit
tinh thé 16n, ra hai bén 1a cac dai, thiu kinh thach anh, albit xen cac vay nhé lepidolit, chuyén ra ngoai 1a
phﬁn mach c6 cu tao dic sit, thanh phén chu yéu 14 albit tinh thé nho, thach anh vi tinh va lepidolit dang
vay nhé mau tim nhat. Can cir thanh phan c6 ich va gia tri cong nghiép cua ching trong cac than quing, cb
thé phan chia ra cac kiéu quang nhu sau: quing Li, quang Li — Sn va quing Sn.

2.1. Pdc diém thanh phan khoang vt
2.1.1. Cac than quang Li

*Tac gia lién hé:
Email: ngoctinhdcO8@gmail.com
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Thanh phan khoang vat chu yéu la: thach anh 10-40%, lepidolit 15-42%, albit 30-75%, topaz 0-6%;
khoang vat quang: casiterit tir mot vai hat dén <0,5%, pyrit it, hematit it. Ngoai ra con c6: polylitionit:
K(AIFeLi)(SizAl)O10(OH)F, zinwaldit: KAI(FeLi) (SisAl)-O10F», taeniolit Kos(Mg,Li)3-SisO10F, tantalit-
columbit, beryl, cryzoberyl, amblygonit (LiAIPO4F)-montebrasit (LiAIPO4OH), goyazit SrAls;(PO.).
(OH)s.H20, herderit CaBe-PO4(F,OH), granat, monasit, zircon, turmalin, apatit.

T4 hop cong sinh khoéng vat (THCSKYV) dic trung: albit + thach anh + lepidolit+topaz. Hién twong bién
d6i cha yéu 1a albit héa, ¢ phan ria cac mach quang bi bién doi greisen héa yéu (Hinh 2. a).

2.1.2. Céc than qugng Li-Sn

Thanh phan khoang vat chi yéu Ia: thach anh 23-50%; lepidolit 10-40%, albit 23-50%; felspat kali 0-
5%, topaz 0-3%. Ngoai ra con c6 hornblend, epidot, pyroxen, zircon, monazit, granat, turmalin, sphen,
apatit. Khoang vt quang co casiterit, tantalit - columbit, beryl + cryzoberyl.

THCSKYV dic trung: albit + thach anh + lepidolit + topaz + casiterit, ddc trung cho qué trinh trao doi
thay thé kiém sau magma nhiét do cao. Céc than quang Li-Sn ¢ thanh phan thach hoc dic trung 1a cac da
bién doi albit hoa, greisen hoa chua Li va Sn. Hién twong bién ddi cha yéu la greisen hda (Hinh 2. b).

2.1.3. Cac than qugng Sn

Céc than quang Sn c6 thanh phan dic trung 1a da bién ddi greisen hoa chira Sn. Thanh phan khoang vat
cha yéu 1a: thach anh 20-70%; muscovit 10-35%, felspat kali 10-15%, plagioclas 5-30%. Ngoai ra con c6
biotit, octit, turmalin, zircon, apatit, anatas, granat, monazit. Khoang vat quang casiterit, tantalit-columbit.
THCSKYV dic trung: thach anh + muscovit + casiterit (Hinh 2. c, d).

2.1.4. Ddc diém khoang vt chura liti

Khoang vat chua liti gdm chi yéu 1a lepidolit, ngoai ra con cé: polylitionit, zinwaldit, taeniolit,
amblygonit - montebrasit.

a-Mdu Lm294: t6 hop thach anh + albit + b- Mdu Lm352/2: té hop Lepidolit + casiterit
lepidolit trong albitit trong pegmatit albitit — greisen

Pz, >
v e N

8
R T
c- Mdu Lm192: thach anh+muscovit trong da d- Mau KT.192: cassiterit trong dé bién doi
biéen doi greisen hoa _ greisen hoa

Hinh 2. Anh chup cac khoang vt trong mau

Lepidolit khong mau dén tim nhat, phot hong, ¢d chiét suat va mau giao thoa thap hon muscovit. Thuong
c6 dang gia canh hoa hong hay dang quat xau. Thanh phan héa hoc cua cac khoang vat lepidolit: Li,O 4,65-
4,96%, SiO, 47,15-57,62%; Al,03 25,12-32,07%; Na,O 0,27-4,1%; K,0 6,45-9,28%; MgO 0,04-0,07%; F
0,901-8,705%. Pang chu ¥ 1a ham luong kha cao caa Rb;O 0,598-2,415%, Cs,0 0,036-0,357% (d4y I
nhiing kim loai rat c6 gia tri va c6 kha nang thu hdi trong qua trinh ché bién quang liti).

2.1.5. Pdc diém bién doi dd vdy quanh
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Vung nghién ciru trai qua nhiéu giai doan hoat dong magma, kién tao, sinh khoang nén cac thanh tao dia
chat b bién chat trao d6i manh m&, phirc tap nhiéu giai doan chdng 1én nhau trong ciing mot céu triic khong
ché quing. Két qua nghién ciru cho thay co it nhat ctia 3 qua trinh bién chat trao ddi xay trong 3 giai doan:
kiém hoa (anbit ho, microlin hod) greisen hoa va bién doi nhiét dich nhiét d¢ trung binh dén thép (sericit
ho4, thach anh ho4, chlorit hod) (Duwong Ngoc Tinh, 2017; Duong Ngoc Tinh va nnk, 2018).

2.2. Pdc diém thanh phdan héa hegc
2.2.1. Céc than quang Li

Thanh phan héa hoc céc than quang Li duoc thdng ké trong Bang 1. trong d6 nguyén t6 chinh 1a Li, cac
nguyén té di kém gém: Rb, Sn, Ta, Nb, Be. Liti (Li): 12 nguyén t phé bién nhat, ham luong Li,O trong cac
mau tir 0,10% dén 1,72%, trung binh 0,82%. Nguyén t6 c¢6 ich di kém rat c6 gia tri 12 Rb véi ham luong dao
dong trong khoang 798-4320ppm, trung binh 2638ppm. Trong loai quang nay Li c6 quan hé twong quan kha
rd rang vai Be, Nb, Ta, dic trung cho kiéu quang pegmatit kim loai hiém.

Bang 1. Thong ké ham lwong c&c nguyén té trong than qugng Li

c Ham lwgn . Ham lwgn m
Théng s6 i Ham lugng ppm (AAS) (1CP. M3

thong ke Li-O Sn Be | Nb | Ta | Ce | Ga | La | Sr Y Rb Cs | U | Th

Nhonh4t | 010 | 0,03 | 10 | 13 | 10 | 4 | 12 | 7 | 12| 3 | 798 | 42 | 4

Lonnhat | 1,72 | 0,19 | 227 | 104 | 104 | 128 | 54 | 98 | 97 | 29 | 4320 | 382 | 75

Trung binh | 0,82 | 0,07 | 122 | 57 | 49 | 33 | 29 | 31 | 39 8 | 2638|194 |31 | 3

2.2.2. C4c than qugng Li - Sn

Thanh phan héa hoc cac than quang Li dugc thong ké trong Bang 2, trong d6 nguyén t6 chinh 1a Li va
Sn, cac nguyén té di kém gébm: Rb, Ta, Nb, Be.

Liti (Li): 12 nguy@n té ph bién nhat, ham lwong Li,O trong cic mau thay doi tir 0,08% dén 2,04%, trung
binh 0,69%. Thiéc (Sn): la nguyén té phé bién nhung ham lugng bién ddi rat khong déu tir 0,04% dén
4,93%, trung binh 0,52%. Trong loai quing nay Li c6 twong quan nghich véi Sn, Be, Nb, Ta; Sn ¢6 twong
quan chat ché véi Ta va Nb cho thiy trong qua trinh greisen hoa ham lwong Li ¢6 xu thé giam, trong khi
d6 Sn, Ta, Nb tang lén r0 rét.

Bdng 2. Thong ké ham lwong cdc nguyén t6 trong than qudng Li-Sn

Théng s6 Ham lugng (%) Ham lugng (ppm)

thong ké Li2O Sn Be Nb Ta Ce | Ga | La Sr Y
Nho nhét 0,08 0,04 5 8 10 4 14 4 8 4
Lén nhét 2,04 4,93 928 | 386 | 406 | 189 | 56 | 138 | 240 | 25
Trung binh 0,69 0,52 192 | 86 82 28 32 20 40 6

2.2.3. C4c than quang Sn

Trong loai quang nay, nguyén té chinh Ia Sn, cac nguyén t6 di kém gom: Li, Ta, Nb, Be. Ham luong Sn
dao dong tur 0,06% dén 5,77%, trung binh 0,62%. Trong loai quang nay Sn thé hién méi twong quan rat
chat ché véi Nb va twong quan vé6i Ta, Be.

Bang 3. Thong ké ham heong cdc nguyén t6 trong than qudng Sn

Théng sé Ham lwgng % Ham lwgng ppm

thong ké Li.O sn Be | Nb | Ta | ce | Ga| La | sr| v
Nho nhét 0,01 0,06 5 5 10 7 8 8 6 4
Lén nhét 0,68 5,77 272 | 165 | 322 | 93 65 | 178 | 95 | 22
Trung binh 0,11 0,62 95 53 45 43 29 50 | 31 | 11

2.3. Piéu kign hoa-ly thanh tgo qugng liti
2.3.1. Nguon goc dung dich teo quang

Phan tich ddng vi 80 & 3D trong khoang vat thach anh ctia pegmatit chira lepidolit phuc vu xac dinh
nguon dung dich tao quang. Mau dugc gia céng, phén tich tai Truong Dai hoc Khoa hoc Dia chat Trung
Qudc (Bic Kinh) va dugc xir 1y trén biéu d6 808-3D (Sheppard 1986), dé xac dinh ngudn gbc cta nudce
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trong dung dich tao khoang. Két qua cho thdy thanh phan 30 kha 6n dinh trong khoang 6,5+7,3%o, 8D
dao dong manh tir -70 + -116%o. Biéu d6 twong quan cho thdy c6 1 mau roi vao truong nudc magma con
cdc mau khac nam & truong nuéc trung gian. Két hop voi cac két qua nghién cau khac, nhét la két qua
nghién ctu cac qua trinh bien chat trao doi trong ving co thé nhan dinh rang dung dich tao khoang ¢ nguon
goc magma nguyén sinh nhung da bj hon nhiém do céac hoat déng kién tao, cac hoat dong bien chat trao doi
xay ra manh mé trong vung nghién cuu.

2.3.2. Cdc giai dogn tao khoang

Tong hop céc két qua phan tich bao thé cho thay c6 3 khoang nhiét ¢ nhu sau: tir 617-520°C; 445-
360°C; 320-195°C (Duong Ngoc Tinh, P4 Vian Nhuan, 2016).

Trén co s& tong hop cac két qua phan tich, trong ving ¢ thé chia ra 3 giai doan tao ngi sinh. Trong d6
tao khoéng liti nam trong 2 giai doan 1 va Il.

- Giai doan I: hinh thanh cac mach pegmatit chua liti, 6 thanh phan cha yéu: thach anh felspat, mica
kich thudc 16n, hinh thanh khoang héa Li. THCSKYV dién hinh 1a: Thach anh-albit-lepidolit (thé hé 1). Giai
doan nay c6 su bién chat trao doi kiém, trong d6 bién do6i microlin hoa xay ra trudc va bi qua trinh albit hoa
chdng Ién. Tiép theo qua trinh albit hoa 12 qué trinh bién chét trao ddi tao quang liti.

- Giai doan II: déy la giai doan bién chat trao ddi greisen hoa (bién chat trao d6i K muon) chu dao lién
quan dén khoéng hoa thiéc. Cac thanh tao bao gdm mach thach anh felspat c6 kich thuéc khac nhau, xuyén
cit, gam mon, thay thé cé4c thanh tao giai doan I. Bién ddi nhiét dich canh mach dién hinh Ia greisen hoa
lién quan chat ch& vai quang thiée; cung vai ching 1a albit hoa (albit thé hé 2), gay bién ddi cac thanh tao
giai doan | va tai to hop cac khoang vat albit, mica chua liti c6 kich thuéc nho nhon. Cac bién ddi nay co
xu huéng phé huy va lam nghéo quang liti. THCSKV dién hinh 14 thach anh + albit (thé hé 2) + lepidolit
(thé heé 2) + topaz + cassiterit.

- Giai doan I1I: La giai doan hinh thanh cac mach thach anh - sulfur da kim. T4 hop cong sinh khoang
vat dién hinh 1a thach anh + pyrit + chalcopyrit.

2.4. Tuéi cuia khoang hoa liti va cac thanh tgo granitoid pharc h¢ Sa Hupnh
2.4.1. Tuoi khoang hoa kim logi hiem liti viing Dirc Pho - Sa Huynh

Tudi khoéng hoé kim loai hiém liti ving Buc Phé - Sa Huynh dugc phan tich bang phuong phap Rb/Sr.
Céc bo mau quang liti dugc phan tich tai Khoa Dia chat va Vat 1y, Pai hoc Ryukyu, Okinawa, Nhat Ban,
sir dung may khi phé da hé Neptune Plus MC-ICP-MS (Thermo Scientific), sir dung chuong trinh Isoplot
v.4.1 (theo Ludwig, 2014) biéu dd twong quan 8’Rb/865" va 8757/865" cho két qua tudi cua bo mau quang liti
14 264+3,6 triéu nam (Hinh 2).
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Hinh 2. Puong dding thoi xdc dinh tugi cua bé mau quang liti
2.4.2. Tuéi dong vi granitoid phirc hé Sa Hupnh

Tudi dong vi da granitoid phuc hé Sa Huynh duoc phan tich biang bang phuong phap ddng vi U-Pb trong
zircon. Mau duoc gia cong, phan tich tai Phong Thi nghiém trong diém Qu0c gia vé Dia chét va cac Qua
trinh tao khoang - Pai hoc Khoa hoc Bia chit Trung Quéc (Bic Kinh), khdi luong phan tich 2 bo mau. Két
qua phan tich va tinh toan tudi dong vi cho gié tri tudi 1a 259,4+7,9 triéu nam (mau SH3) va 251,643 triéu
nam (mau SH4- hinh 3, hinh 4) twong tng véi Permi muon dén Trias sém (Ps-Ty).
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Céc keét qua cho thay tudi thanh tao quéng liti va d4 granitoid phtrc h¢ Sa Huynh Ia twong dwong nhau,
cung tudi thanh tao vao Permi mudn dén Trias sém (Ps-T1) (Pham Van Thong chu bién, (2009)).

=21 e

Hinh 3: Hinh anh cdu triic bén trong ciia zircon mau va SHA.
Cdac vong tron la diem dwoc chon dé phan tich
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Hinh 4: Puong cong Concordia hinh thanh trong twong quan giira 2°°Pb/238U va 27Pb/2U mau SH4
3. Két luan

1. Trén co s¢ lam sang t0 thanh phan vat chit, diéu kién thanh tao c6 thé xép quing hoa Li trong ving
vao kiéu ngudn gdc cong nghiép 1a pegmatit granit kiéu Na-Li, phu kiéu Pegmatit lepidolit: khoang vat liti
chinh 1a lepidolit, cac khoang vét c6 ich di kém Ia casiterit, columbit, tantalit,... Trong d6 c6 cac kiéu
quang: Li, Li— Sn va Sn.

2. Tir viée xac 13p duoc cac moi lién hé: sy gan b6 chat ch& vé mat khong gian; tuol thanh tao; dic diém
dia hoa, khoang vat; su g1ong nhau vé dic diém bién thién cac nguyén tb Vet ngudn gdc dung dich tao
khoéng. C6 thé nhan dinh rang cac thanh tao kim loai hiém liti trong viing c6 mdi lién quan ngudn goc véi cac
thanh tao magma granitoid phac hé Sa Huynh.
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ABSTRACT

The material compositions and conditions of Lithium formation
in La Vi, Duc Pho-Sa Huynh

Duong Ngoc Tinh®", Nguyen Quang Luat?, Do Van Nhuan?
1 Mid-Central Geological Division, Quy Nhon city, Binh Dinh province
2 Ha Noi University of Mining and Geology

The ore bodies are the assemblages of lithium-bearing pegmatite dykes distributed in the area of about
40km? in Lavi, Duc Pho - Sa Huynh. Within the ore, the lithium exists in the group of lithium - bearing
mica minerals, is mainly in close paragenesis with albite, topa, casiterite, tantanlite-columbite which
characterise the types of industry - genesis deposits are Na-Li type pegmatite granite, pegmatite lepidolite
sub-type and 3 types of ore: Li, Li-Sn and Sn.

The study area has undergone several magmatic, tectonic and metallogenic stages, consequently the
geological formations were strongly metasomatized and complicated, many stages were stacked in the same
ore controlling structures. The study results showed that at least 3 of metasomatic phases have occurred
such as alkali metasomatism (albitization, microclinization), greisenization and hydrothermal
metasomatism at medium to low temperature (sericitization, quartzitization and chloritization).

The mineralization solution primarily has magmatic origins; however, it has been subsequently mixed with
other sources due to tectonic and metasomatic activities which strongly occurred in the study area. The
isotope analyzing results showed that the ages of lithium formation and granitoid rocks, Sa Huynh Complex
are equivalent, at the same age of Late Permian and early Triassic (P3-Ty).

Keywords: Liti; La Vi; Duc Pho-Sa Huynh.
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ERSS HOI NGHI TOAN QUOC KHOA HQOC TRAI BAT
S VA TAI NGUYEN VO'I PHAT TRIEN BEN VIPNG (ERSD 2020)
EARTH SCIENCES AND
NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Pic tinh va kha nang sir dung dat basalt viing Xuan Loc, Pong Nai

Thiém Quéc Tuan'*, BS Vian Nhuan?2, Tran Binh Chu?, L& Thi Thu?
! Truong Dai hoc Tai nguyén va Méi truong TP.HCM
2 Truong Dai hoc Mo - Dja chat Ha Ngi

TOM TAT

Dat basalt phan b6 kha rong rdi va hau nhu phii kin khip khu vic Xuan Loc, tinh Dong Nai. N6 ¢6 mot s6
ddc tinh dia chat cong trinh dac biét nhu: cau tao x4p, hé sb rdng cao, ty trong cao, dung trong kho thap,
tan rd manh va c6 tinh lun uét. Bé st dung loai dat nay 1am nén cho céc cong trinh xay dung dan dung,
cng nghiép, glao thong, 1am mai truong xay dung, vat ligu xay dung... can thiét phai tién hanh cai tao.
Nghién cuu nay cho thay kha nang polyme hoa dat basalt bang céch tron voi két hop véi phu gia, cho két
qua tot vé cuong d cling nhu tinh chat 6n dinh cua dat dbi voi nuéc va thiét lap dugc cong thirc polyme
hoa dat: Dét basalt + 4% V6i + 0,31/m?3 phu gia.

Tir khéa: Dat basalt; Xuan Loc; tng dung cua basalt; polyme hoa.

1. Pit véan dé

Ving nghién ctu thude dia phan huyén Xuéan Loc - thanh phé Long Khanh, nim & phia Bong Nam cua
tinh DOng Nai, cach thanh phé H6 Chi Minh 80km vé phia Dong Bac va cach Ba Ria Viing Tau 60km vé
ph|a Bac Trong nhimg ndm gén day, voi vi tri dac biét quan trong 1a trung tam kinh té I6n cua vang va la
dau méi giao thdng quan trong, noi lién cac khu cong nghiép Xuan Loc, Trang Bom, Bién Hoa, thanh phé
Ho Chi Minh va khu dau khi - du lich Ba Ria Viing Tau - Long Hai, cing véi téc d6 d6 thi hoa rat nhanh,
doi hoi phai phat trién co s¢ ha tang, xay dung, giao thong, ciing nhu nhu cau sir dung vat liéu xay dung rét
I6m, dac biét 1a ngudn vat liéu dat basalt tai chd. Do d6, viéc danh gia tiém ning st dung basalt tai chd véi
muc tiéu tng dung cho cac linh vuc trén | hét st can thiét va cip bach.

2.Coso'ly thuyétrvz‘l phwong phap nghién ciru
2.1. Co sé ly thuyét

Kha nang str dung ngudn vat liéu xay dung rat I6n, dac biét 1a ngudn vat liéu dit basalt tai chd, dap ung
phét trién co s¢ ha ting, xay dung, giao thdng... can thiét phai tién hanh cai tao. Mot trong nhirng phuong
phap dugc dé xuit la polyme héa dat basalt. Phuong phap nay can céc vat lidu thiét yéu nhu:

- Pat: dung dét basalt

- V6i: dung voi bot, ty 1& hdn hop 1a 2-4-6% voi, tinh theo khéi luong dét.

- Phy gia: dung héa chit co dac tinh ion héa cao, ty 1é hdn hop 12 0,2-0,3-0,4 I/m2.

Dé polyme hoa dét basalt c6 thé sir dung voi két hop vai phy gia, hinh thanh mot chat két dinh ¢6 d6 bén
héa hoc cao, nho chat két dinh nay 1am ting do bén cua dat. Néu tron voi vao dat thi phan ang héa hoc xay
ra dau tién 1a phan ung giita voi va nudc ton tai trong cac 16 rong cia dat theo phwong trinh sau:

Ca0 + H,0 — Ca(OH): 1)

Ca(OH); duoc tao ra s& tham gia vao qua trinh ly héa hoc trong hdn hop dét véi voi, dic trung bai phan
(rng thuy héa véi SiO; c6 trong thanh phan khoang vt cia dat, phuwong trinh phan tng nhu sau:

Ca(OH); + SiO; + n.H;0 — Ca0.Si0y.(n+1).H,0 @)
Ca(OH); + Al;05.2Si0; + m.H,0 — CaO0. A|203 2Si0,. (m+l) H.0 3)

Qué trinh trén di&n ra lién tuc va lau dai tao lién két kién tric bén viing, lam cuong do tang cao va on
dinh véi nuée. Néu lam ting do hoa tan cac thanh phan SiO,, Al,03.2Si0; trong dét thi s& 1am ting dang
ké d6 bén cua dét duoc polyme hoa.

Mt khac, trong méi trudng nudc trong cac 16 réng cua dat, Ca(OH), duoc tao thanh s& phan ly theo
phuong trinh sau:

Ca(OH), —> Ca® + 20H" (&)

Céc cation Ca?* dugc tao thanh hoan toan c6 kha ning trao ddi véi cac cation kim loai khac ¢ tang
khuéch tan cua hat keo sét va hap phu ngay trén bé mat ching. Két qua lam cho bé day tang khuéch tan
giam di, lyc hut gitra cac hat keo sét tdng va tinh hao nudc giam.

*Tac gia lién hé:
Email: themquoctuan@gmail.com
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Cung Véi cac qua trinh trén, su cacbonat hoa ciing xay ra, ¢6 tac dung gin két cac hat rin lai vai nhau,
hinh thanh cac méi lién két kién tric bén vimg hon giita cac hat rén, gép phan lam ting d6 bén cua dit dugc
polyme héa. Mot phan voi du thira theo phuong trinh (1) va Ca(OH). duoc tao thanh lai tiép tuc tac dung
v6i CO, ¢ thé c6 trong thanh phan pha khi caa dit tao két tua CaCOs, chinh CaCOj3 gin két c4c hat rin lai
v6i nhau. Phuong trinh phan tmg nhu sau:

Ca(OH), + CO; — CaCOs{ + H,0 ®)
CaO + CO, — CaCOs! (6)

Nhu vy cac qué trinh Iy héa hoc xay ra gitta dat, voi va phu gia hoa chit cé tac dung twong hd nhau,

hinh thanh nén d¢ bén cua dat duoc polyme héa.

2.2. Phwong phap nghién ciru
2.2.1. Phuong phdp khao sat thuc dia

Khao sét va mo ta cac dic diém cau triac dia chét, dia hinh dia mao ciing nhu dic diém phan b cua céc
thanh tao basalt, lay cac loai mau co Iy, mau ché bi... dé phan tich, thi nghiém phuc vu cho nghién cuu.

2.2.2. Phuwong phap phan tich thi nghiém

Phuong phap nay gdm cac phan tich, thi nghiém dé xac dinh thanh phan, tinh chit co 1y va kha niang
polyme hoa dat basalt, cu thé nhu sau:

Phan tich thanh phan va tinh chét co 1y cua dt basalt: x4c dinh thanh phan hat, cac chi tiéu tinh chat vat
1y va co hoc caa dat nhu do 4m tu nhién, dung trong tu nhién, khéi luong riéng, giéi han chay, gisi han
déo, lyc dinh két, géc ma sét trong, hé s6 nén 1an, hé sé tham va céc chi tiéu dan xudt khac. Ngoai ra con
xéc dinh ddc tinh tan rd, lun w6t ciing nhu kha nang ddm chat tiéu chuan cua dét basalt.

Thi nghiém danh gia kha niang polyme hoa dat basalt: tién hanh cac thi nghiém xéac dinh cac chi tiéu vé
kha nang dam chat dat, cuong do khang nén, toc do tan ra... Trinh ty tién hanh céc thi nghiém dugc thyc
hién nhu sau:

- Nghién nho va ray dat: 100% lot qua rdy 20mm, 80% lot qua rdy 10mm, 50% lot qua ray 5mm;

- Xac dinh do am cia dat da nghién nho (Wp, %);

- Tron dat véi voi (tron kho) theo céc ty 16: 2%, 4%, 6%, can kiém tra muc do tron déu;

- Xéc dinh d6 4m cua dat da tron déu véi voi (Way, %);

- Pha phu gia twong tng véi liéu luong 0,2-0,3-0,4 1/m3 vao nuéce rdi khudy déu;

- Xéc dinh luong nudc ¢6 phu gia (Vypg ) cin tusi dé cac hén hop B-V dat do m téi wu, theo cong thuc:

M
VNPG = ﬁ(wi _WDV)

trong do: M py - Khi lugng dat tron voi (g); Wi - D6 am cuia dat tron voi can dat dugc (%)

- Duc mau bang khudn, gom hai loai mau: mau ddi chiing va mau thuc nghiém, theo cac cng thirc phoi
tron dat - voi - phu gia ghi trong Bang 1 (Hinh 1. T6 hop mau thi nghiém duoc ché bi).
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Hinh 1. Té hop mau thi nghiém duwoc ché bj
Bang 1. Cac cdng thic phdi trén dat - voi - phu gia

LO{li m?nu A , K: oo n X P .
thi nghiém Cong thirc phoi tron dat - voi - phu gia
Mau ddi chiing 0% Vi + 0,0+0,2+0,3+0,4 lit Phy gia

Codng thuc 1: Cdng thirc 2: Cdng thuc 3:
2% Voi + 0,2 lit Phu gia | 4% V06i + 0,2 lit Phu gia | 6% Voi + 0,2 lit Phu gia
2% Voi + 0,3 lit Phu gia | 4% V06i + 0,3 lit Phu gia | 6% Véi + 0,3 lit Phu gia
2% Voi + 0,4 lit Phu gia | 4% V06i + 0,4 lit Phu gia | 6% Vi + 0,4 lit Phu gia

Mau thyc nghiém

Tong s to hop mau thi nghiém Ia: 26, gom ¢6 8 to hop mau doi chiing va 18 t6 hop mau thyc nghigm.
Moi t6 hop mau thi nghiém duoc ché bi 6 mau, gom ¢6: 2 mau luu, 1 mau thi nghiém tan ra va 3 mau thi
nghiém cudng do khang nén theo thoi gian luvu mau (2-3-4 ngay).

3. Két qua va thao luan
3.1. Sw phan bé va dac tinh dia chat cdng trinh cia dat basalt Xuéan Lgc, Pong Nai

Cin ctr vao tai liéu ban do dia chat tinh Bong Nai ty 1¢ 1:50.000 do DS Cong Dy (chu bién, 2002 - 2004)
(Hinh 2. So d6 dia chat viang Xuan Loc, tinh Pong Nai), ddng thoi két hop vai viéc khao sat thuc dia, lay
mau thi nghiém thanh phan, tinh chét co 1y ciing nhu kha nang dim nén cho thay: dat basalt viing Xuéan
Loc, Bdng Nai 1a san pham phong hoa tir d4 basalt thudc hé ting Tac Trung (BN2-Q:'tt) va hé ting Xuan
Loc (BQi2xl) phan b rong khap, hau nhu phu kin di¢n tich ving nghién ctu.

Phun trao basalt h¢ tang Tac Trung (BN2-Qi'tt): phan b & phia Pong, chiém khoang 1/3 dién tich ving
nghién ciru, nam phu truc tiép 1én cac thanh tao trim tich Jura thudc he tang La Nga (J2In), thanh tao xam
nhap Mesozoi (phic hé Dinh Quéan y8Jadg) va thanh tao trim tich gin két yéu Neogen - Pleistocen som
thugc hé ting Ba Miéu (N22bm), chiing ton tai & dang I6p pha hoic dang vom. Thanh phan chu yéu gom
basalt toleit va basalt olivin kiém. Bé day cua I6p phi thay doi tir 10-15m t6i 60-80m. Trén bé mat basalt
Tuc Trung phét trién vo phong hoa laterit, bé day 16n hon 10m.

Phun trao basalt hé tang Xuan Loc (BQ:2xI): chiém hau hét dién tich ving nghién ctru, nam phu tryc tiép
I&n cac thanh tao tram tich Jura thudc hé tang Dray Linh (J:dl) va hé ting La Nga (J2In), thanh tao phun
trao Jura muon (hé tang Long Binh Jzlb), thanh tao xam nhap Mesozoi (phuc hé Binh Quéan y8Jadyg, phic
hé Déo Ca yKde, phirc hé Ca N& yKacn) va thanh tao tram tich gan két yéu Neogen - Pleistocen sém thugc
hé ting Ba Miéu (N2?bm) va hé ting Trang Bom (aQ:'tb). Thanh phan chi yéu gém basanit, basalt kiém va
basalt thuong, cac d4 vun ndi lira va da ti siéu mafic. Trén binh d6 chung, 16p phi basalt Xuan Loc cau tao
nén dia hinh kha bang phang dang binh nguyén, 1a dic trung cua dia hinh cau thanh tir cac da tuéng phun
trao chay tran. B& mit dia hinh vang phu basalt Xuan Loc kha bang phang, cao do thay ddi tir 70-90m, bi
phong hoa manh tao 16p vo phong hoa dat do kha day.

e r— 8 r e 1 — — H  cHipAN

Hinh 2. So dé dia chat ving Xuan Lgéc, tinh Dong Nai
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Két qua phan tich thanh phan, tinh chét co 1y ctia dat basalt cho thiy theo nguyén tic phan loai dat da
trong dia chat cong trinh dat basalt & noi day dugc phéan chia thanh hai kiéu thach hoc nhu sau:

- Kiéu thach hoc sét 1an san soi: 1a san phim phong héa tir d4 basalt hé ting Tuc Trung (BN2-Q:tt), ¢6
mau nau den, trang théi cimg, thanh phan hat gém sét chiém 43,4%, bui chiém 13,6%, cat chiém 41,0%,
san soi chiém 2,0%, d6 4m tu nhién W=28,58%, dung trong tu nhién y,=1,65g/cm3, dung trong khd
v¢=1,28g/cm?, khéi lugng riéng ys=2,93g/cm3, hé s6 rdng e=1,28, giéi han chay W=54,44%, gi¢i han déo
W,=36,31%, chi s6 déo 1,=18,13%, do sét B=-0,43, luyc dinh két C=0,422kG/cm?, géc ma sét trong
9=19°08’, hé s nén lGn a;,=0,040cm?kG, hé s6 thim K=3.5x10" cm/s, &6 am t6i wu Wop=32,64%, dung
trong kho 16n nhat yq™*=1,44g/cm3, chi s6 lan uét S=0,14.

- Kiéu thach hoc sét: 1a san pham phong héa tir d4 basalt hé ting Xuan Loc (BQi2xl), ¢ mau nau do,
trang thai cing, thanh phan hat gom sét chiém 51,6%, bui chiém 15,7%, cat chiém 32,7%, &6 am ty nhién
W=33,467%, dung trong ty nhién y4=1,58g/cm3, dung trong khd ys=1,18g/cm3, khéi luong riéng
vs=2,86g/cm?, hé sb rdng e=1,42, giéi han chay W;=56,03%, gisi han déo W,=37,73%, chi s6 déo
1,=18,30%, do sét B=-0,23, luc dinh két C=0,446kG/cm?, géc ma sét trong ¢=18°44’, hé sb nén ldin
a12=0,045cm?/kG, hé sb thim K=6.5x10° cm/s, 46 am ti wu Wop=36,75%, dung trong khd 16n nhit
vd"=1,34g/cm?, chi s6 lun wét S=0,08.

Tir két qua nghién ctu trén ¢ thé nhan thay rang dit basalt viing Xuan Loc, Bong Nai c6 mot sé dac
tinh dja chat cong trinh dac biét nhu ciu tao xp, hé sb rdng cao, ty trong cao, dung trong khd thap, tan ra
Manh va ¢ tinh 14n uét.

3.2. Khd ning dam chat dit

Dé nghién ctru danh gia kha nang dam chat dat can tién hanh thi nghiém dam chit tiéu chuan, dé xac
dinh céc thong s6 dung trong khd 16n nhat (yd™™) va d6 am toi wu (Wop) tmg v6i cong dam tiéu chuan. Ket
qua thi nghiém dam chat tiéu chuan cua dat sau khi phéi tron dugc ghi trong Bang 2.

Bang 2. Két qud thi nghiém dam chdt tiéu chudn

Kyhieu | o) | 1™ ﬂgrr% h}i?u Wop %) | Y4 ﬂgr%
mau p (@/em) | e méu p (@/em) | e
XLO 36,84 1,35 TTO 33,22 1,44
XL0-0.2 36,64 1,35 0% TT0-0.2 32,57 1,45 0%
XL0-0.3 37,29 1,33 TT0-0.3 32,77 1,44
XL0-0.4 36,25 1,34 TT0-0.4 32,01 1,44
Trung binh 36,75 1,34 Trung binh 32,64 1,44
XL2-0.2 38,12 1,30 TT2-0.2 36,05 1,40
XL2-0.3 37,93 1,30 2% | TT2-0.3 36,35 1,39 2%
XL2-0.4 37,40 1,32 TT2-04 35,20 1,41
Trung binh 37,82 1,31 Trung binh 35,87 1,40
XL4-0.2 38,95 1,30 TT4-0.2 36,36 1,40
XL4-0.3 39,18 1,31 4% | TT4-0.3 37,05 1,38 4%
XL4-0.4 39,21 1,29 TT4-0.4 36,45 1,39
Trung binh 39,11 1,30 Trung binh 36,62 1,39
XL6-0.2 40,02 1,29 TT6-0.2 37,37 1,39
XL6-0.3 40,26 1,30 6% | TT6-0.3 37,98 1,39 6%
XL6-0.4 40,13 1,29 TT6-0.4 39,06 1,37
Trung binh 40,14 1,29 Trung binh 38,14 1,38

Tir két qua thiy nghiém dam chit tiéu chuan thay rang d6i véi mdi hon hop B-V ta thu dugc gia tri do
4m t6i uru va dung trong kho 16n nhat. Khi lugng voi trong hdn hop D-V ting thi d6 4m tdi wu ting va ngugc
lai dung trong kho lon nhat giam. Cu thé, khi tang lugng voi trong hdn hop b-V lan luot tir 0-2-4-6% thi
tuong Gmg d6 am tbi vu cling tang tir 36,75%-37,82%-39,11%-40,14% (d6i v6i sét, ndu do) va tir 32,64%-
35,87%-36,62%-38,14% (ddi vai sét 13n san soi, nau den). S¢ di khi lwong voi tang lam cho d6 4m ciia hdn
hop D-V ting 1a vi v6i bot o tinh hit nudc manh, lugng voi cang tang doi hoi lugng nudce cang nhiéu, 1am
d6 am ctia hon hop B-V ting theo. Nguoc lai, khi lugng voi ting tir 0-2-4-6% thi dung trong khd 16n nhat
cua hdn hop -V giam lan luot 1a 1,34-1,31-1,30-1,29g/cm? (d6i véi sét, mau nau do) va 1,44-1,40-1,39-
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1,38g/cm® (d6i véi sét I1An san so6i, mau nau den). Nguyén nhan 1a do khdi luwgng riéng cua voi
(y\,:2,32g/cm?) nhé hon khéi lwong riéng cua dat (ys=2,86-2,93g/cm?) nén dung trong kho cua cac hdn hop
b-V giam xuong.

3.3. Cuong dp khang nén

Cuong do khang nén (qu, kG/cm?) dic trung cho d6 bén cua dit, nghia 1a dic trung cho kha ning chéng
lai su pha hay két ciu cua dat dudi téc dung cua ngoai luc va dugc biéu thi bang gié tri t6i da cua luc nén
trén mot don vi dién tich ma mau dat cé thé chiu dung duoc. Két qua thi nghiém cuong d6 khang nén cua
dat sau khi phdi tron dugc ghi trong Bang 3.

Bang 3. Két qua thi nghiém cuong dé khang nén

Thoi g[an Luong } Cuong d6 khang nén tuong tng Miu Cuong d6 khang nén tuong
luu mau phu gia Mau véi % voi qu (kG/cm?) ng véi % voi gu (kG/cm?)
(ngay) (I/md) 0 2 | 4 6 0 2 4 6

2 0,2 5,22 | 590 6,31 6,25 3,71 | 456 | 484 | 4,31

3 0,2 XL-0.2| 6,07 | 7,65]| 9,11 8,41 |TT-0.2| 415 | 6,39 | 7,33 | 7,67

4 0,2 7,11 |10,28/10,55| 10,91 4,60 | 9,60 |11,00| 10,83
Trung binh 6,13 | 7,94 | 8,66 8,52 4151 685 | 7,72 | 7,60

2 0,3 539 | 6,57 | 7,46 8,13 458 | 494 | 560 | 544

3 0,3 XL-0.3| 6,70 | 9,67 |10,62| 10,20 |TT-0.3| 5553 | 7,10 | 7,42 | 7,38

4 0,3 9,21 [1159[12,60] 11,56 6,01 | 10,55|11,62| 10,98
Trung binh 7,10 | 9,28 [10,23] 9,96 537 | 7,53 | 821 | 7,93

2 0,4 5,68 | 6,78 | 8,03 8,00 464 | 517 | 559 | 5,96

3 0,4 XL-04| 650 |882|985| 10,16 |TT-0.4| 509 | 6,76 | 7,77 | 7,33

4 0,4 8,50 [11,74{12,10| 11,47 5,28 | 10,57 |10,91| 10,51
Trung binh 6,89 | 9,11 9,99 9,88 500 | 7,50 | 8,09 | 7,93

Tir két qua thi nghiém cuong d6 khang nén cua dét sau khi phdi tron dugc ghi trong Bang 4 cho thay:

- Khi lwong véi tang tir 0-2 dén 4% va lugng phu gia ting tir 0-0,2 dén 0,31/m? thi cudng d6 khang nén
dat gid tri cuc dai (g™ =10,23kG/cm?, véi mau XL4-0.3 va 8,21kG/cm?, véi mau TT4-0.3).

- Thoi gian lwu mau cang cao (2-3- 4 ngay) thi cudng do khang nén cua dit cang cao.

3.4. D tan rd

Tinh tan ra cua dat duoc dénh gia bang téc do tan ra ty do khi ngam lién tuc trong nwéc. Két qua cho
thay tat ca cdc mau dat polyme hoa déu khéng tan ra, riéng mau doi chung, dwoc ché bi ¢ dd am t6i wu va
dung trong khd 1on nhat, tan rd 10% trong thaoi gian 5 ngay.

4. Két luan

Ciing gidng nhu cac loai dat basalt khac, dat basalt ving Xuan Loc, Bong Nai c6 mot sé dic tinh dia
chat cong trinh dic biét nhu: cau tao x5p, hé s rdng cao, ty trong cao, dung trong khd thap, tan rd manh va
¢6 tinh lun w6t, do vy can thiét phai ticn hanh cai tao mot khi st dung loai dat nay lam nén cho cac cong
trinh xay dung phat trién co so ha ting, cong nghiép, giao thong, lam vat li¢u xay dung...

Budc dau da chieng minh kha néng polyme hoa d4t basalt vang Xuan Loc, Bong Nai bang cach tron voi két
hop véi phu gia, cho két qua rat tot vé phuong dién cudng dd ciing nhu tinh chat 6n dinh cua dat déi véi
nudéce va thiét 1ap duoc cong thirc polyme hoa dét 1a: Dt basalt + 4% Voi + 0,31/m3 phu gia.
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ABSTRACT

Properties and usability of the basaltic soil in the Xuan Loc,
Dong Nai province

Thiem Quoc Tuan®*, Do Van Nhuan?, Tran Binh Chu?, Le Thi Thu?
L HCMC University of Natural Resources and Environment
2 Ha Noi University of Mining and Geology

Basaltic soil is distributed spaciously and covered by Xuan Loc, Dong Nai province. It has some special
engineering geology properties such as mushy structure, high porosity coefficient, high specific gravity,
low dry density, high disaggregation, and subsidence. It is necessarily improved to make the foundation of
civil engineering, construction, industry, road, materials, and so on. In this study, we demonstrated
polymerization of basaltic soil by mixing lime with additives, intensity. This indicated good results of
insensity and stability of soil on water and formed the formula polymerization of basaltic soil: Basaltic soil
+ 4% Lime + 0,31/m?® additives.

Keywords: Basaltic soil; Xuan Loc; basaltic application; polymerization.
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