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LOI NOI PAU

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

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

. Dia chét va Tai nguyén dia chat

. Dia chét cdng trinh - Dia chét thay vin

. Cong nghé ky thuat mai trong xu ly méi truong

. Quan ly Tai nguyén va Mo6i truong

. Sinh thai méi truong va Phét trién bén viing

. Nhiing tién bo trong Khai thac mo

. Nhitng tién bo trong Tuyén khoéng

. Nhiing tién bo trong Xay dung cong trinh ngam

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

10. K¥ thuat Dau khi tich hop

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

12. Cong nghé vién tham va dir liéu khdng gian

13. C6ng nghé thdng tin va tng dung

14. K§ thuat Bién va Bién tu

15. Ky thuat diéu khién va Ty dong hoa

16. Ky thuat Co khi va Bong luc

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

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

OO ~NO WL BA~Ww —

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

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

TOM TAT

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

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

1. D3t vin dé

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

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

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

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

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

2.2. Piatang

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

2.3. Magma xam nhdp

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

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

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

3.2. Phwong phdp phin tich

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



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

chtic nang khac.
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Hé tang Thach Khoan

Phan hé téng trén

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

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

Ranh gidi dia chat

Bt gay

S6ng sudi

Than quang kaolin - felspat

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

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

C,-C

Q=20 -y va H:CO_C
m

100 )
0

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

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

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

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

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



4.2. Két qud phan tich SEM-EDS

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

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

H: halowvsit; K: kaolin

10.0H

106 7.18

N jk h—-..JL..____

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

0.8+

Counts (K)

L

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

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

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



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

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

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

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

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

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

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



0.12- 5. Két luan

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

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

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

0.08 - hé Tan Phuong.

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

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

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

0.10 4

0.06 4

0.04 4

dV/dlog(D) Pore volume (cm’/g)

0.02 4

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

6. Kién nghi

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

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

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

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

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

Keywords: Halloysite, nanotube, pegmatite, Thach Khoan, Pb?*.





