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Nuwéc dwédi ddt la nguon cung ccfp nwéc chi yéu cho ddn cw & khu viee chdu
tho Séng Hong, tuy nhién & nhiéu noi, nguon nuéc nay lai cé6 ham lwong
asen cao toi 3- 500yg/L Ddy la vdn dé nghiém trong dén sirc khoe nguoi
ddn. Tuy nhién 6 nhiem asen trong nwéc dwdi ddt dén tir nhiéu nguon khac
nhau. Nghlen ctru nay c6 muc dich ddnh gid ddc diém phdn bé cta asen
trong cdc khoang vat trong t tridm tich Pé tir & khu viec Pan Phurong, lam co
s6'xdc dinh nguon gbc 6 nhiém asen trong nwérc dwdi ddt. Cdc phu'o'ng phdp
dwoc st dung gom khoan dia tdng Iay mdu trdm tich nguyén dang, phdan
tlch thanh phdn dé hat, soi kinh hién vi phdn chia nhém khodng vat trong
mdu trdm tich, xdc dinh ham lwong asen trong cdc nhém khoang vdt riéng
1é. Két qud cho thdy ham lwong asen trong nhém khodng vat biotit va mdnh
dd cao hon rdt nhiéu so véi ham lwgng cia asen trung binh trong vé trdi
ddt, va cao hon nhiéu so v&i ham lwong asen trong nhém khodng vt
chlorit, fenspat, muscovit va cdc khodng vdt mafic khdc.

© 2018 Trwdong Pai hoc M6 - Pia chit. Tt cd cac quyén dwgc bao dam.

1. Mé dau

O’ Viét Nam, 6 nhiém asen trong nwéc dwédi dit
cling da dwoc phat hién tir ddu nhirng ndm 90 cia

Asen la mot chat cwe déc da va dang giy ra rat
nhiéu cdn bénh cho nhiéu cw dan trén toan thé giGi
dac biét 1a mot s6 vung qué nghéo & Bangladesh
va An P06 (Christopher & nnk., 2004; Horneman
&nnk., 2004; Charles & nnk., 2001). Trong nhitng
nam gan day 6 nhiém asen trong nuwéc dudi dat 1a
van dé nhan dwgc nhiéu sy quan tAm ctia ca xa hoi
dac biét 1a gidi khoa hoc & nhiéu noi trén thé gidi.

“Tdc gid lién hé
E-mail: tranvulong@humg.edu.vn

thé ky 20 (D6 Trong Su, 1996; Doin Pinh Lam,
2003; UNICEF Viét Nam, 2004) va ngoai ra da cé
nhiéu céng trinh tip trung nghién ctru vé nguén
goc va co ché gidi phong asen vao nwéc dwdi dat
(Berg & nnk, 2001; Postma & nnk, 2007;
Flemming & nnk,, 2008; Postma & nnk., 2012).
Dé lam r6 dic diém phan bd cua asen trong
cac khoang vat trong tram tich Dé T, nghién ctru
nay tdp trung vao khu vuc Pan Phwong. Pay la
mot bii boi & gitta song Hong, thudc xa Trung
Chau, huyén Pan Phwong, cach trung tam thanh
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Hinh 1. Vi tri viing nghién ctru.

phé Ha Nbi khoang 30km vé phia Tay. O khu vuc
Pan Phwong (Hinh 1), cac ho gia dinh thwong
khoan giéng khoan néng (do sidu 11-18m) dé lay
nuwédc phuc vu muc dich an udng sinh hoat. D€ 1am
trong nguon nuwéc, ngudi dan dung bé loc cat véi
muc dich lam trong nuwéc chir khong biét rang
nguodn nwéc ho dang st dung bi 6 nhiém asen. Két
qua phan tich nwéc sau khi loc bang bé cat cua
nguoi dan cho thdy ham lwong asen cling giam
dang ké tuy nhién van cao hon cic tiéu chuin
09/2005/Qb-BYT (Postma & nnk, 2007) va
QCVN 02:2009/BYT (Postma & nnk., 2010) cua
B0 Y té€ quy dinh vé mirc gidi han cac chi tiéu chat
lwong doi véi nwde str dung cho muc dich dn uong
sinh hoat.

2. Pac diém dia chat, dia chat thuy van khu
vwc Pan Phwong

Qua tai liéu khoan ctia 16 khoan 1A (Hinh 2)
cho thiy, trAm tich Pé Tk & khu virc ndy phan bd
tir mat dat dén do sdu khoang 55m. Theo chiéu sdu
tir trén mét dat xudng thi trén ciing 1 16p sét mau
niu do véi chiéu day khodng 5-6m. Ngay bén dwéi
16p sétla 16p cat hat min mau xam niu védi bé day
khoang 10m. Bén dwdi 16p cat hat min la cat hat
min dén trung 14n san séi phan bs & d6 sau tir 15 -
25m. Tir d6 sdu khoang 25 dén 40m 1a 16p cat hat

min 14n bot, sét mau nau. Dwédi 1ép cat hat min 1a
16 cat hat thé 14n san, cudi séi véi bé day khoang
15m. Dwéi cuing la dén sét két va bot két.

Theo tai liéu khoan va cic tai liéu dia chat cia
khu vuc nghién ciru cho thiy diéu kién dia chit
thlly van & day bao gobm 2 ting chiva nwéc. Tang
chtra nwée thir nhitla ting Holocen (gh) véi chiéu
day khoang 20m, thanh phin trén tich 1a cat hat
min dén tho din theo chiéu tir trén xudng dwdi
phan bé & d6 siu tir 5 dén 25m. Tang chira nwéc
Pleistocen phin bé & dd sdu khoang tir 40-55m,
chiéu day khoang 15m. Thanh phén trAm tich cta
tang Pleistocen bao gom 1&p cat hat trung dén tho
& bén trén, bén dudi 12 16p cat hat tho 1an san séi,
doi chd con bat gap cudi. Tang chira nudc nay
ngan cach véi ting chitra nwéc Holocen nam trén
bang 1¢p sét, sét pha mau nau phan bd & do sau tir
25-40m. Tuy nhién, & mot s6 16 khoan khac trong
khu virc nghién ctru khong gap tang sét nay ma 2
tAng chira nwéc nam truc tiép 1én nhau (Postma &
nnk, 2007).

3. Phwo'ng phap nghién ciru

Trong cong trinh nay, nhém tac gia da s
dung mot sé6 phwong phap sau diy dé giai quyét
muc tiéu cua nghién ctru.
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Sét mau nau d6 13n it bot

C4t hat min mau ndu xam dén xam

bs
séiu

(m)

Cit hat min dén tho dén l4n it san 61

= Cét hat min 14n it bét, sét méu nau

Cit hat trung-ths 1an san

4 Cat hat thé 14n san s61, cudi

Hinh 2. Cét dia tdng 16 khoan 1A.

3.1. Phwong phdp khoan dia ting va ldy mdu
tram tich nguyén dang

Phwong phap khoan dip dwoc st dung dé
khoan 16 khoan 1A véi dd sau ctia 16 khoan 1a 55m
téi hét ting tram tich bé roi tudi Pé ti. O d sau
dwédi 55 m 1a bot két, sét két mau xdm 1an cudi cat,
soOi két tudi Neogen. Sw bién ddi thanh phan tram
tich theo chiéu sau tai 16 khoan 1A dwoc trinh bay
trén Hinh 2.

MAu tram tich nguyén trang dwoc 14y dé phuc
vu cac thi nghiém trong phong nhw phan tich
thanh phan do hat, soi kinh hién vi phan chia cac
nhém khodng vat va xac dinh ham lwgng asen
trong cac nhdm khoang vit.

3.2. Phwong phdp phdan tich thanh phdn dé hat

Muc dich cda thi nghiém phéan tich thanh
phan d6 hat 1a dé€ phan tach va lwa chon dwoc cac

nhom hat trim tich cé kich thwéc phu hop dé xac
dinh thanh ph#n khoang vat clia mau. Do d6, miu
dwoc tién hanh thi nghiém theo 2 phwong thirc
ray wot va ray kho. Muc dich tién hanh thi nghiém
rdy wét la dé loai bo cac hat cd kich thuwéc
<0,063mm (c& hat bot, sét) khéi mau dé thu dwoc
nhém cac hat ¢6 thanh phan cat, san, séi, cudi. Sau
dé, thi nghiém ray khé dwoc thuc hién dé phan
chia thanh nhém cac c& hat >2,0mm, 2,000-
1,400mm; 1,400-1,000mm; 1,000-0,710mm;
0,710-0,500mm; 0,500-0,355mm, 0,355-
0,250mm; 0.250-0,180mm; 0,180-0,125mm;
0,125-0,090mm; 0,090-0,075mm; 0,075-
0,063mm.

Sau khi mAu tram tich dwoc phan thanh cac
nhom c& hat c6 kich thwéc nhw trén, dwa trén mirc
do phan b6 déng déu cua cac khoang vit trong
tirng nhom khoang vat, nhém céc hat tram tich cé
kich thuéc nam trong khoang 0,355-0,500 um
dwoc st dung dé soi kinh hién vi xac dinh cac
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khoang vat c6 trong mau. iy ciingla nhém hat c6
kich thwére da 16n dé nhan dién dwéi kinh hién vi
va phan chia thanh cac nh6ém khoang vat.

3.3. Xdc dinh thanh phdn khodng vit

Viéc xac dinh thanh phan mot s6 khoang vt
c6 trong mau dwoc thwce hién duéi kinh hién vi
khoang twéng.

S6 mau duwgc phan tich 12 6 trong tdng s6 43
mAu cta 16 khoan 1A, bao gdbm cac miu & cac do
siu 5m, 9m, 15m (tAng Holocen), 25m, 30 va 41m

(ting Pleistocen). Khodng 5 gam mau & moi do
siu dwoc tién hanh soi kinh va nhan dién sv cé
mat clia cac khoang vat c6 trong mau. Cac khoang
vat sé dwoc phin thanh cidc nhém gom biotit,
muscovit, thach anh, fenspat, caic manh da va cac
khoang vat mafic khac, tir dé ta xac dinh dwoc
phén tram s hat ctia cac khodng vat ¢ trong mAu.

3.4. Xdc dinh ham lwong asen bdng phwong
phdp phdn tich ICP-MS

Sau khi cac hat khoang vat dwgc phan thanh
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Hinh 3. Phén bé cdc khodng vdt trong mdu cdt c& hat (0,355-0,500mm) 16 khoan 1A.
(a) Mau ldy tai dé sdu 5m dwdéi mdt ddt; (b) Mau Idy tai d6 sdu 9m dwéi mdt dat; (c) Mau ldy tai
dé sdu 15m dwéi mdt ddt; (d) Mdu ldy tai d sdu 25m dwdi mdt ddt; (e) Mau ldy tai do sdu 30m
dwéi mdt ddt; (f) Mau ldy tai do sau 41m duéi mdt dadt.
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cac nhom, chiing dwoc phén tich dé€ xac dinh ham
lwgng asen c6 trong ban than cac hat khoang vat
dé danh gia sw khac biét vé ham lwong ctia asen
trong cac khoang vat khac nhau. M6i mot miu sé
c6 6 nhom khoang vat va méi mot nhém khoang
vat s& lua chon ngiu nhién ra 10 hat dwoc tién
hanh phan tich. Qua trinh phan tich dwoc thuc
hién trén may ICP-MS tai phong thi nghiém Pai
hoc ki thuat Pan Mach (DTU). Két qua c6 dwoc la
gia tri trung binh cia ham lwong asen c6 trong 10
hat cta tirng khoang vat nay.

4. Két qua va thao luin

4.1. Ddc diém phdn b6 cdc khodng vt trong cdc
mdu cdt ( kich thwéc hat 0,335-0,500mm)

Hinh 3 thé€ hién ti 1é phan b6 cac khodng vét
trong cac mau cat c6 kich thwéc thudc nhom c&
hat 0,335-0,500mm theo cac d6 sau khac nhau.
Két qua cho thiy, thanh phan khoang vit thach
anh va fenpat chiém trén 60%. Cac nhém khoang
vat con lai gdbm biotit, muscovit, chlorit, va cac
manh da chiém ti 1& nho, chi vai % hodc vang mit
hoan toan. Phan bé cac khoang vat trong cAc mau
cat kha dong nhat theo cac do sau khac nhau.

4.2. Ham lwo'ng asen trong cdc khodng vdt

Két qua phan tich cho thiy rang ham lwong
asen c6 trong khoang vt bién doi trong khoang
kha rong tir <1mg/kg dén 322,49mg/kg (Bang 1).
Trong khoang vat biotit ham lwong asen dao ddng
tr 5,41mg/1 t&i 164,25mg/kg, trong cac manh da
ham lwong asen dao dong tir 1-322,49mg/kg,
trong khoang vat chlorit tir 0,52-9,25mg/kg...
Ham lwong asen trong khoang vat muscovit va
thach anh twong doi thap (Bang 1).
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Thong thudong, ham lwgng asen trong khoang
vat biotit (K(MgFe2+)3(AlSiz010(0H,F)2)) vao
khoang 1,4 mg/kg (Smedley, Kinniburg, 2001 &
2002). Ham lwong asen trong khoang vat biotit
cta khu vyc nghién ctru la cao hon so véi ham
lwong As trung binh trong khoang vat biotit va cao
hon ham lwgng asen trung binh trong vé Trai Dat
1,5-2mg/kg (Orville & nnk., 1977). Cau hoi dat ra
la ham lwong asen cao trong khoang vat biotit va
manh da & khu vuc nghién cru c¢é phai la nguén
giai phong asen vao nwéc dwdi dat hay khong?

Theo Hirokazu & nnk (2009), khoang vat
biotit dwoc hoa tan véi téc d6 nhanh hon trong
diéu kién khir va pH~7 so véi diéu kién moi
trwdng oxy héa. Theo két qua nghién ciru cta
Postma & nnk (2007) ting chira nwéc & khu vuee
nghién ctru c6 ham lwong oxy hoa tan rat thap,
HCO;3 cao va diéu kién moi trweong khir (Postma &
nnk, 2007).

Hirokazu & nnk (2009) ciing khao sat sw giai
phéng st trong qua trinh biotit hoa tan dwéi diéu
kién oxy hoa va diéu kién khir. Két qua cho thay
trong diéu kién khtr, sy giai phong sit xay ra
nhanh hon so vi trong diéu kién oxy hoa.

Néu trong diéu kién moi trwong oxy hda,
khoang vt biotit bi phong hda va giai phong sat
dwéi dang Fe(OH)s(ferrihydrit) hiap phu trén bé
mat khodng vit, tirc 1a bao boc 14y bé mit cic hat
khoadng vat lam han ché tiép xic cla oxi véi cac
khoang vat theo cong thirc:

2K(Mg:Fe)((AlSiz010(OH)2) + 10H* + 0,50, +
7H,0 —» AleizOs(OH)4 + 2K+ + 4Mg2++ ZFE(OH)3
(Ferrihydrit) + 4H4S104

Do d6 trong diéu kién oxy héa, biotit bi phong
héa gidi phong mot sé ion kim loai va hinh thanh
nén hydroxit st pht bén trén bé mit khoang vat

Bdng 1. Phdn bé ham lwong asen trong cdc khodng vdt cia cdc mdu cdt c& hat (355-600 tim).
Don vi tinh: (mg/kg).

Tén khoang 5m.b.s 9m.b.s 15m.b.s 25m.b.s 30m.b.s 41m.b.s
vat Max | Min | TB |Max | Min| TB | Max (Min| TB | Max |Min| TB | Max | Min | TB | Max | Min| TB
Fenspat | 521 | 0,76 | 1,99 | 2,04 | 0,50 | 1,03 | 5,02 |0,83| 2,14 | 3,39 |0,72| 1,51 | 5,17 | 0,41 (1,67 | 3,43 |0,57| 1,53
Biotit |164,25(20,20|66,83|53,88| 5,41 | 26,01 | 67,32 | 6,41|27,79(89,34 | 3,87 | 30,65 53,62 (7,47 |18,55
Muscovit | 9,77 | 0,69 | 1,52 | 1,75 | 0,69 | 1,08 | 3,12 |0,64| 1,27 | 2,09 | 0,59 | 1,09 7,02 10,72 1,42
Chlorit 6,66 | 2,06 | 3,50 |1,762|1,762|1,762| 1,27 |1,20| 1,23 | 4,31 |1,50| 2,35 | 2,95 [ 0,52 |1,41| 9,25 | 1,08 3,07
Manh da (322,49| 2,45 | 40,95 (23,42 4,16 | 14,40 |206,70(4,79|37,21|40,38| 1,48 | 10,84 | 20,94 | 2,31 |9,78| 26,65 | 1,19 | 6,06
Cac khoang
vat mafic | 354 | 447 | 13,3 (11,28| 2,71 | 6,10 | 12,33 [ 0,69 4,11 | 12,18| 2,04 | 4,78 | 28,66 2,30 | 9,45 | 38,07 | 1,53 | 6,78
khac
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biotit. Khi d6 asen sé& hap phu trén bé mit cac oxit-
hydroxit sat. Chi khi méi trwong khir dwoc thiét
14p, asen lai bi khi¥ va bi di chuyén vao nwéc dudi
dang hoa tan. Hay néi khac di, asen va sit sé ton
tai & dang két tiia trong diéu kién moi truedng oxy
hoa.

5. Két luian

Trén co s& cac két qua nghién ctu thu dworc
c6 thé rut ra mot sd két luin nhw sau:

- Thanh phan khoang vt clia trAm tich chira
nuwéc vung Pan Phwong gébm thach anh, fenpat,
biotit, muscovit, clorit, cic manh da va khoang vat
mafic khac. Thanh phin khodng vat chiém ti 1é
phin tram lén gom fenspat va thach anh. Cac
khoang vt con lai chiém ti 1é thip hon.

- Ham lwong asen & mot s6 khoang vat rat cao,
nhit la khoang vt biotit va manh da. Cac khoang
vat c6 ham lwong asen thip hon gom muscovit,
clorit, fenspat, cac khoang vat mafic khac.

- Trén co s s0 liéu nghién ctiu vé diéu kién
moi treong nwde dwdi dat & vung nghién cliu va
cac khdo sat vé anh hwdng cia moi trwong téi toc
do hoa tan khoadng vat va giadi phong cac kim loai
vao trong nuwéc, cd thé thiy biotit cling la mot
trong nhitng tac nhan gay nén 6 nhiém asen trong
nuwéc dwdi dat & ving nghién ciru. Tuy nhién dé cé
nhitng két lun cu thé hon can phai c6 nhitng
nghién cttu chuyén sau hon cho viing nghién ctru.

Tai liéu tham Khao

Berg, M., Tran, H. C, Nguyen, T. C,, Pham, H. V,,
Schertenleib, R, Giger, W, 2001. Arsenic
contamination of groundwater and drinking
water in Vietnam: A human health threat.

Environmental Science and Technology, 2621-
2626

B0 Y t& 2005. Tiéu chuidn Vé sinh nwéc sach.
Quyét dinh s6 09/2005/Qb-BYT ngay
13/3/2005.

B Y té, Vu Y té duw phong, 2009. “Quy chuin ky
thuat Qudc gia vé chit lwong nwéc sinh hoat”.
QCVN 02: 2009/BYT

Charles, F. H., Christopher, H. S., Badruzzaman, A.

B. M, 2001. Groundwater arsenic
contamination on the Ganges Delta:
biogeochemistry, hydrology, human

perturbations, and human suffering on a large
scale. C.R.Geoscience. 285-296.

Christopher, H. S., Nicole, K. B, Borhan, B. B,, 2004.
Mobility of arsenic in a Bangladesh aquifer:
Inferences from geochemical profiles, leaching
data, and mineralogical characterization.
Geochimica et Cosmochimica Acta.4539-4557.

D6 Trong Sw, 1996. Hién trang nhiém ban nwéc
dwéi dat vang Ha Noi. Ludn dn Tién Si Dia chdt
Thily van. Thw vién Quoc gia, Ha N6i.

Doan Pinh Lam, 2003. Tién hoa tram tich Holocen
chiu tho séng Hong. Tap chi Dia chdt 228 (A),
7-21, Ha Noi.

Hirokazu Sugimori, Tadashi Yokoyama, Takashi
Murakami, 2009. Kinetics of biotite dissolution
and Fe behavior under low 02 conditions and
their  implications for  Precambrian
weathering. Geochimica et Cosmochimica Acta.
Volume 73, Issue 13, Pages 3767-3781.

Horneman, A, Van Geen, A, Kent, D. V., 2004.
Decoupling of As and Fe release to Bangladesh
groundwater under reducing conditions. Part

I: Evidence from sediment profiles. Geochimica
et Cosmoschimica Acta. 3459-3473.

Kinniburgh, D. G.,, Smedley, P. L., 2001. Arsenic
contamination of groundwater in Bangladesh.
Vol 1: Summary, Chapter 12. 213 - 230.

Larsen, F., Pham, N. Q. Dang, D. N., Postma, D.,
Jessen, S., Pham, V. H,, Nguyen, T. B,, Trieu, H.
D., Nguyen, H., Chambon, J., Nguyen, H. V,, Ha,
D. H, Nguyen, T. M. H. and Mai, T. D., 2008.
Controlling geological and hydrogeological
processes in an arsenic contaminated aquifer
on the Red River floodplain, Vietnam. Appl.
Geochem. 23, 3099-3115.

Orville A. Levander et al., 1977. Arsenic: Medical
and Biologic Effects of Environmental
Pollutants. National Academies Press (US.

Postma D, et al,, 2010. Mobilization of arsenic and
iron from Red River floodplain sediments,
Vietnam. Geochim. Cosmochim. Acta (2010),
doi:10.1016/j.gca.2010.03.024.

Postma, D., Larsen, F.,, Nguyen, T. M. H,, Ma, T. D,,
Pham, H. V., Pham, Q. N. and Jessen S., 2007.
Arsenic in groundwater of the Red River
floodplain, Vietham: controlling geochemical



34 Trdn Vi Long va nnk./Tap chi Khoa hoc Ky thudt Mé - Dia chdt 59 (3), 28-34

processes and reactive transport modeling. Geochemistry.517-568.
Geochim. Cosmochim. Acta 71, 5054-5071. UNICEF Viét Nam, 2004. O nhim thach tin trong
Smedley P.L, Kinniburgh D. G., 2002. A review of ngudn nuéce sinh hoat & Viét Nam, khai quat
the source, behaviour and distribution of tinh hinh va cac bién phap giam thiéu cin thiét.
arsenic in natural waters. Applied tr.6-8.
ABSTRACT
Distribution characteristic of arsenic in quaternary sediment mineral
in Dan Phuong, Ha Noi
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Groundwater is the main source of supply water in Red River Delta, however there is high
concentration of arsenic in groundwater up to 3-500ug/L. This contamination came from variables
source. This research aims to evaluate the distribution characteristic of arsenic in Quaternary sediment
mineral in Dan Phuong. This is also as a base for determining the origin of arsenic contamination in
groundwater. The methods used in this research include undisturbed sediment sampling during drilling,
grain size analysis, using microscopy to separate mineral group and analysis arsenic concentration in
mineral groups. The results show that concentration of arsenic in Biotite group mineral and rock
fragments is much higher than the average concentration of arsenic in Earth’s crust, and much higher
than concentration of arsenic in chlorite, fenspat, muscovite and mafic mineral group.



