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NGHIEN CUU NGUON O NHIEM ARSEN TRONG NUGC
NGAM TAI HUYEN AN PHU, TINH AN GIANG

Trdn Anh Thi', Trdn Kim Tinh’ va Vé Quang Minh®
ABSTRACT

Nowadayss, An Giang province is faced with some problems such as: floods, acid sulfate
soil and arsenic contamination in groundwater. Groundwater in this place was exploited
for drinking water and irrigation by private tube-wells. The purpose of this study is to
investigate the sources of arsenic in groundwater in An Phu district of An Giang
province. Soil samples in An Phu district from different depths in holocene sediment
layers and topsoil samples were collected for arsenic analysis.

The result showing that natural arsenic originates from Holocene sediments and
widespread and concentrated in aquifers between 100-845ppm (tube-well). High arsenic
in groundwaters was found in Holocene aquifers of between 15-36m depth along Hau
river bank and srollbar. There is no evidence of widespread arsenic from industrial and
agricultural. Arsenic concentrations high ranged from 20ppb—30ppb in topsoil at Khanh
An commune where crops was irrigated by using depth well water.
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TOM TAT

Vin dé 6 nhiém Arsen trong nuéc ngam va anh huong ciia nd lén sic khoe con nguoi
dang la sw quan tam cua nhiéu quoc gia trén thé giéi. O dong bang séng Ciru Long
(DBCSL), nguy co vé 6 nhiém Arsen da dwoc canh bdo. An Phi la huyén bién gidi cua
tinh An Giang, tzep gidp voi Campuchia, co trén 800 giéng khoan nhiém As. Nong dé
Arsen trong cdc tang tram tich dwoc khdo sdt dén d sau 40m.

Két qua phan tich méu dat canh tac cho thay khong phat hién Arsen trong dit nhitng
vung khong su dung nudc ngam dé nedi. Tuy nhién, tai nhitng ving dang si dung gieng
niede ngam nhiém Arsen dé wéi cho cady trong lai c6 nong do Arsen trong tang ddt canh
tac cao (33,45ppb). Két qua phan tich cdc mau tram tich trong 3 16 khoan dén dg sdu
42m, cho thdy ham lwong As, SO khd cao trong tang ddt c¢é sa cdu la thit pha sét, thit
pha cat min mau xam xanh (69,01 dén 86, 75ppb), thuong ¢ do sdu bién déng tir 5 dén
36m. Khéng phat hién thdy pyrite trong tat ca cdc mau tram tich & trong 3 16 khoan.
Arsen trong ving nghién ciru chu yeu tdp trung o cac ving ven song, do sdu cdc gleng
khoan bién dong tir 15m dén 36m. Nguon gdy 6 nhiém tir tram tich bién ven bo co sa cdu
la thit pha cat min it hitu co mau xam xanh, va khong chita pyrite. Cac tang chira nuée
ngot trong cdc tram tich cdt séng hién tai thuong khong co tang sét cdch ly (ting cach
nieée). Nén nguy co nhiém mdn trong do c6 ca Arsen tir tang bén trén (doz Véi cdc giéng
> 60m) va xung quanh (doi voi giéng tir 20-40m). Budc ddu cho thdy, ¢é nguy co ldy
nhiém Arsen va nhiém man tir nuwée ngam vdo tang dat canh tdc tai cdc ving sir dung
nieée giéng nhiém Arsen dé twdi tiéu.

Tir khoa: Arsen, 6 nhiém, nwdc ngam, tram tich
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1 PAT VAN PE

Tir ndm 2003 dén 2005, chuong trinh UNICEF da khao st nong do Arsen trong
cac gléng khoan ¢ 4 tinh PBSCL cho thay nguén nudc gléng khoan cua cac tinh
vung dau ngudn song Ctru Long nhu An Giang, Dong Thap déu bi nhiém Arsen rat
cao, ty 1¢ cac giéng co nong do Arsen tir 10 ppb den 50ppb (Nguyén Khéc Hai,
2006). O BBSCL, nong do As cao trén 10ppb chu yéu tap trung ving ven song
Tién, song Hau va Dong Thap Muoi (Gordon Stanger ef al., 2005). Tai An Giang,
trong s6 2.966 mau nghién ctru c6 40% s giéng bi nhidm rén 50ppb, 16% nhiém
dudi 50ppb. Tai Long An trong s6 4.876 miu nudc ngdm c6 56% mau nhiém
Arsen; tai Pong Thép trong 2.960 miu nudc ngdm c6 67% nhidm Arsen, trong do
huyén Thanh Binh nhiém Arsen 85% mau thir c6 ham luong trén 50 ppb; Kién
Giang 3.000 mau khao sat c6 51% nhiém Arsen (UNICEF va Vién Vé sinh y té
cong cong, 20006).

C6 nhiéu nguyén nhan giy nén sy nhiém As cao trong nuwéc ngam, trong do
nguyén nhan do ham lugng As cao trong tram tich & cac giai doan thanh lap khéac
nhau dugc tap trung nghién ciru ¢ PBSCL. Ngoai ra nguyén nhén do st dung hoa
chat nong duoc ciing dugc khao sat trén nhitng viing co sir dung giéng nudc ngam
dé tudi tiéu cho hoa mau. Két qua nghlen clru s€ la co so xdc dinh nguyén nhan
lam cho ndng d6 As cao trong cac giéng nudc ngam trong ving nghién ciru ciing
nhu & bBSCL.

2 PHUONG TIEN VA PHUONG PHAP

Vi tri khu vuc khao sat thu(f)p huyén An Pht,
tinh An Giang & vi d¢ Bic: 10°10°30” —
10°37°50” va kinh do Pong: 104°47°20” —
105°35°10”.

Str dung phuong phap khoan dia chat cong

trinh dé lay mau nguyén dang tram tich & do
sau tir 0-50 m, v6i thiét bi khoan XJ-100.

Mau dét dugc liy bang dung cu khoan tay
chuyén dung. Khdi lugng mau hdn hop
dugc lay khoang lkg/mau. Mau liy & do
sau 0-20cm va 20-50cm.

Hinh 1: So' d6 vi tri 15 khoan (huyén
An Phu, tinh An Giang

Phén tich va do As hoa tan va As téng sb i
bang may hap thu nguyén tir 1o graphic. Phan tich SO,* bang phuong phéap so do
duc.

S liéu phan tich As ¢ 2.699 mau gleng nuée ngdm tir dy an Unicef thang 11 dén
12/2005 va 6.293 mau giéng nudc ngam trén toan tinh cia S& Khoa Hoc va Cong
nghé An Giang tir thang 6/2006 dén 6/2007.
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3 KET QUA VA THAO LUAN

Truong Dai hoc Can Tho

3.1 Phan bd ham lwgng Arsen trong céc giéng khoan tai tinh An Giang

CAMPUCHIA

KIEN GIANG

CHU GIAI

Hinh 2: Ban do phan viung nong d¢
Arsen trong cac giéng nwéc ngam

Két qua tong hop cho thdy 6.917 gleng
khoan c6 ndng do As dat tiéu chuén cia
WHO (As < 10ppb) chiém 77,6 %; 756
giéng noéng do As vuot tiéu chuan cta
WHO nhung duéi tiéu chuin cta Viét
Nam-TCVN (10ppb <As < 50ppb)
chiém 8%; va 1.319 gleng ¢6 nong do
As 16n hon 50 ppb chiém 14,4%. Tir
két qua khao sat cac giéng khoan va két
qud phan vung nong do As trong tinh
An Giang, cho thay ving c6 cac giéng
nhiém As v&i nong do cao 1 cac huyén
cu lao ven song: An Phu, Phu Tan, Tan
Chau va Chg Méi (Hinh 2).

Bang 1 cho thdy, trong 8.992 giéng
khoan, ¢6 6.917 giéng c6 nong do As
duéi tiéu chuan cho phép (As < 10ppb),
chiém 77%. Céac giéng khong bi nhiém
tap trung tai cac huyén Tinh Bién, Tri
To6n, Thoai Son, Chau Thanh va Thanh
phd Long Xuyén. S6 giéng c6 nong do

As vuot qua tiéu chuan cho phép (As > 10 ppb) la 2.075 giéng. Trong d6 c6 1.319
giéng c6 nong do As > 50ppb, chiem 14,4%, tap trung & cac huyén An Phi, Chg

Méi, Pha Tan va Tan Chau.

Bing 1: Toéng hop tinh hinh nhiém As trong nwéc ngdm toan tinh An Giang

STT Huyén As <10ppb 11 < As <50ppb As >50ppb Tdng s6 miu
1  AnPhua 42 144 787 973
2 Chau Pha 142 35 33 210
3 Chau Thanh 644 7 2 652
4  Cho Méi 613 217 134 964
5  PhaTan 368 206 256 830
6  Tan Chau 325 67 98 490
7  Thoai Son 485 11 3 499
8  Tinh Bién 1.072 33 0 1.105
9  Tri Ton 2.812 15 2 2.829
10 TP.Long Xuyén 347 18 4 369
11 TX.Chau Dbc 68 3 0 71

Tong cong 6.917 756 1.319 8.992
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3.2 M&i lién quan giira ndng d Arsen trong giéng va do sau giéng
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Hinh 3: Biéu dd phan b6 ham lwong As theo dd siu giéng khoan va phén b6 & cic huyén
trong tinh An Giang

Hinh 3 cho thay phan 16n cac giéng bi nhiém Arsen chi yéu cé cac giéng c6 do sau
< 60m tap trung & cac huyén An Phu, Cho M¢i, Phu Tan, Tan Chau. Pa sb cac
giéng co ndng dd As cao trén 10ppb co do siu giéng < 60m, tip trung & cac huyén
An Phu (98%), Chau Phu (97%), Phu Tan (88%), Tan Chau (96%), Thoai Son
(79%), Tinh Bién (100%), Tri Ton (82%). Ham lugng As tir 50 - 300 ppb chu yeu
tap trung & cac giéng khoan c6 d6 sau tir 20m dén 60m trong do tap trung cao nhét
tir 20m dén 40m (846 giéng) va tir 50m dén 60m (210 giéng).

3.3 Bién ddng Arsen trong cAc tAng trim tich tai huyén An Pha

Dé khao sat su bién dong cua As trong cac tang tram tich tai huyén An Pha 3 15
khoan dia chat dwoc khao sat trén dia ban cua huyén An Phu dén d6 sau 40m.

L khoan LK-3 (xi Vinh Hoi Dong) dai dién cho ving xa song Hau khoang cich
dén bo song Hau 3.000m, tinh tir Chau Pdc dén bién gidi giita Viét Nam va
Campuchia, 1a noi khong c¢6 giéng khoan hién hitu, ngudi dan khéng sir dung
giéng khoan dé tudi tiéu.

L khoan LK-2 (x4 Khanh An) dai dién cho ving nam trong thung ling séng Hau
1a ving ¢6 sb lwong giéng khoan dugce sir dung cho tudi tiéu cao.

Lb khoan LK-1 (Quoc Thai) dai dién cho khu vuc cu lao song trén tram tich 1ong
song hién tai, cac giéng khoan phuc vu cho sinh hoat va mot s6 cho hoat dong
tudi tiéu.

Tu két qua khao sat cua 3 15 khoan dia chét tram tich cho thiy As co nguon gbc tir
tram tich bién ven bo, dugc phong thich vao tang chira nuéc man voi nong do
SO,* (4.012,6 ppm) va CI (3.528,5 ppm) rat cao. Céc tang chtra nudc ngot trong
cac trAm tich cat song hién tai trong ving nghién ctru thuong khong co téng sét
cach ly (tang cach nudc) nén co nguy co nhiém man trong d6 c6 ca As tir tang bén
trén (ddi voOi cac giéng khoan sau > 60m) va xung quanh (d01 v6i giéng khoan tir
20-40m). Két qua phan tich mau cua 3 15 khoan trim tich (dén d6 sdu 42m) cho
thdy ham luong As, SO, trong cit min, mau vang c6 gia tri As thap (1,5-
10,37ppb), tuy nhién ham lugng lai kha cao trong 16p cat min mau xdm xanh & do
sau tor 5-36,5m trong 16 khoan LK-3 (xa Vinh Hoi Pong), ham lugng As dao dong
tir 69,01 dén 86,75ppb va ham luong SO,* khoang tir 3.927ppm dén 4.012ppm
(Hinh 4).
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Hinh 4: Phan b ndng dd As trong cac ting trim tich & cac 18 khoan

Chua tim thdy mbi lién hé giita As trong nudc giéng nudc va tram tich, diéu nay
cho thay ham luong As cao trong giéng nudce co thé do su di chuyen tir noi khac
dén. Qua trinh di chuyén nay xay ra dong thoi véi dong chay ctia tang nuwdc ngam
thuong huéng vé noi co thity ap thép.

Két qua ciing cho thay khong phat hién As trong tang dat canh tac & nhiing vung
khong st dyng nude ngam, diéu d6 cho thay khong c6 sy di chuyén As tir mat dat
xudng cac ting bén dudi do hoat dong ctia san xuat nong nghiép va cong nghiép.
Tuy nhién, tai 10 khoan LK-2 1a vung dang st dung giéng nudc ngim nhiém As dé
tudi hoa mau lai co ndng do As trong tang dat canh tac kha cao (33,45 ppb) so véi
tang bén dudi & do sau 2,5-3m (1,71 ppb).

Mbi trudng tram tich chira nhiéu As trong ving nghién ctru khong phai 1a moi
truong dAm iy min, c6 thé 1a tuéng trAm tich bién ven bo véi sa ciu 1a bot pha cat
min it hitu co mau xam xanh va khong chua pyrite.

4 KET LUAN VA KIEN NGHI

4.1 Két luan

As trong vung nghién ciru c6 nguon gbe tu tram tich bién ven b duoc phong thich
vao ting chira nudc man véi nong d6 SO4> va CI rét cao.

Ham luong As cao trong cac giéng khoan chul yéu tap trung & cic ving ven song
voi d§ sau cac gieng tr 15m dén 36m.

Ham luong As cao trong tang dat canh tic ¢ nhimg ving st dung nudc ngdm
nhiém As dé tudi.

4.2 Kién nghi

Han ché khoan giéng nudc ngdm trong tang chira nuéc Holocen & do sau tir 20-
60m ¢ vung ven song Hau, song Tién trén dia ban tinh An Giang.

Can kiém tra ky thuat khoan giéng (phai dung ky thuft cach tang bang xi mang

tram 1ap kin cac vanh khuyén cua giéng (well-sreen), trong truong hop khai thac
nude & ting siu hon 60m nham tranh tinh trang nhidm tang bén dudi.
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Nhiing giéng khoan bi nhidm As véi nong do cao nén dugc dong lap theo dung ky
thuat (bom phun xi ming tram lap giéng va dong nat miéng sau khi kiém tra)
nham han ché sy nhiém As xudng tang chira nu6c bén dudi.

Can nghién ctru nguy co nhiém As va nhiém min (SO4 va CI) trong tang dat
canh tac va trén ndng san ¢ nhitng vung dang st dung nguon nudc ngam nhiém As
dé tudi, trude mat khong nén sir dung nguén nudc ngdm nhiém As dé tudi rau mau
va nu6i thuy san. 6] nhiing ving giéng nudc ngdm bi nhiém As véi ndong do cao
(>200ppb), can tim ngudn nudc khac dé tudi tidu va sinh hoat.

Can mo rong nghién ctru cho toan ving PBSCL nham xac dinh quy luat phan bd
As trong tram tich & PBSCL.
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