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Tém tit. Sy hién dién cua asen trong nugc ngam & nhiéu noi, nhat 1a vung ndng thén cua Viét
Nam dé va dang tr¢ thanh vin dé moi truong cin quan tim. Dé tai nay ldy ngiu nhién 20 mau
nudc giéng khoan tir cic ho gia dinh thudc xa Trung Chau, huyén Dan Phuong, Ha Noi dé phan
tich va dénh gia cdc chi tiéu Fe, As va pH. Dong thoi cac miu cip sau khi qua hé thong xir 1y ciia
céc ho gia dinh ciing dugc phan tich dé danh gia higu qua khir Fe va As tai cdc ho gia dinh, qua d6
nhan dinh vé& kha nang xir 1y As bang sat hydroxit tai khu vuc nay. Ham lugng As trong nudc
ngdm vung khdo sat hau hét déu vuot qui gidi han tdi da cho phép ddi voi As trong nudc sinh hoat
(10pg L° ") tir 2-4 lan. Két qua khao sat cho thdy 100% cic ho gia dinh sir dung nude ngam lam
nudc cap cho sinh hoat do d6 s& tiém 4n nguy co tham nhap As vio co thé qua duong an uong. Ty
1¢ Fe/As & cdc mau nghién ciru dao dong trong khoang tir 100 dén 1500 va hau hét pH nudc ngam
déu dao dong trong khoang tir 6,5-7 thé hién kha ning sir dung cong nghé loai bo As béi hydroxit
Fe (IIT). Danh gid vé hiéu qua xir 1y Fe, As tir hé thong loc cit tai céc ho gia dinh cho thiy dbi véi
méu c6 ham lwong Fe ban dau cao... thi hiéu qua loai bo As ciing 1én dén 98%. Tuy nhién do thléu
kién thirc cting nhu ky nang vén hanh, bao dudng bé loc c4t ma hiéu qua xtr ly Fe, As ¢ mot s6 ho
gia dinh khong dat hiéu qua. Do vdy cin c6 cic hudng din, phd bién kién thirc dé ning cao kha

nang xir 1y tai chd ddi voi Fe, As trong dan cu nong thon.

Tir khéa: O nhiém, ti 16 Fe/As, pH, nuéc ngam, hé loc cat.

1. it véan dé

O Viét Nam, sau nhiéu nim thuc hién
chuong trinh nudc sach va vé sinh mdi trudng
noéng thon, nuéc ngam duge st dung va tro
thanh ngudn nudc sinh hoat chinh cta nhiéu
cong dong dan cu. Theo bdo cdo cua Tong cuc
moi trudng, hién nay cé khodng 13 triéu nguoi
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(chiém 16,5% tong dén s6) khai thac va sir dung
ngudén nuéc nay [1]. Chat lwong nudc ngam
thuong on dinh hon chét luong nudce bé mat.
Trong nuéc ngam, hau nhu khéng c6 cic hat
keo hay can lo lung, cic chi ti€u vi sinh trong
nuéc ngdm ciing tt hon so véi ngudn nudc
khic [2]. Tuy nhién, khi khai thic ngudn nudc
ngam, nhiéu viing phai d6i mat véi mot sd van
dé rat dang lo ngai trong d6 phai ké dén 12 6
nhiém asen. O Viét Nam c6 khoang hon 1 tri¢u
giéng khoan c6 ndng do asen trong nudc ngam
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cao hon tir 20-50 14n theo tiéu chuin cua Bo Y
té (10 pg L™"). Nong d6 asen trong nudc ngdm
vugt qué tiéu chuan di dugc phét hién ¢ tinh
Ha Nam (dong bang song Hong) va tinh Ddng
Thap (dong bang séng Ciru Long). Cic triéu
chung nhiém doc asen dwgc Vién Stc khoe
nghé nghiép va méi truong qudc gia phat hién
vao ndm 2004. Xép xi 0,5-1 triéu ngudi & khu
vuc nay duoc dy doan vé nhiém doc man tinh
do phoi nhiém asen [3].

Tai Ha Noi, theo nghién ctru cia Trung tdm
nghién ctru Céng nghé moi truong va Phat trién
bén viing, Truong Pai hoc Khoa hoc Tu nhién,
DHQGHN, nhiéu noi quan tric dwgc ham
luong asen cao hon quy chuan cho phép, chu
yéu tap trung vao ngudn nudc cap khu vuc
nong thon [3]. Vi vdy, can c¢6 cdc nghién ctru
tiép theo vé hién trang cling nhu kha ning dp
dung cdc bién phap xir 1y phit hop dé loai bo
asen trong nudc ngam & cdc khu vyc 6 nhiém
nay. Nghién ciru nay duoc tién hanh voi muc
dich chinh gém (i) d4nh gid hién trang 6 nhiém
asen trong nudc ngam tai xa Trung Chau, Dan
Phuong, Ha Noi (ii) dong thoi dénh gid kha
nang xu 1y tai chd theo k¥ thuat loc cat doc chét
nay trong nudc ngam lam nudc cip cho sinh
hoat, gép phdn hd trg cong dong dan cu giam
thiéu rai ro do tich luy asen trong qué trinh sir
dung nudc.

2. Pbi twong va phwong phap nghién ciu
2.1. Pia diém nghién ciru

Khu vyc nghién ctu duoc lya chon tai xa
Trung Chau, huyén Dan Phuong, cich trung
tam Ha Noi khoang 35 km vé phia Tdy Nam.
Dién tich hanh chinh cua xa la 801,2 ha, s6 ho
dan 12 hon 1.600 ho véi tong sé dan la 8.751
nguoi. Xa Trung Chau phia Bic gidp xa Hitu
Trung, sdéng Hong; phia Nam gidp xd Tho An,
Phuong Dinh, Thuong MJ; phia Tay gidp xa
Hat Mén, Tho Xuén; phia Péng gidp xa Hong
Ha va xa Ha Mo thudc huyén Pan Phugng, Ha
Noi.

Xa Trung Chéu c6 tong cong 12 thén, trong
d6 ¢6 1 thon nhan dan séng ngoai dé song
Hong. Piy 1a mot xa thuan nong, trong d6 chu
yéu la trong cdy luong thuc va hoa mau, thu
nhap chua yéu tir ndng nghiép va ché bién nong
san. Khoang 70% s6 ho dan tham gia chin nudi,
chu yéu 12 lon va bo.

Tai x4, 100% s ho c6 ding nudc giéng
khoan. Do xd chwa c6 hé thong xur 1y va phén
phdi nuéc tap trung, nén nguodi dan déu ty
khoan giéng va xay bé loc cit théng thuong dé
xir Iy nudc trude khi sir dung. Khoang 10% s6
ho ¢6 bé chira nudc mua, chit yéu phuc vu cho
nhu ciu in udng.

Mau nuée duge lay 1a miu nudc ngam sir
dung cho sinh hoat tai cic thon 2, 3, 4, 5 xa
Trung Chéu, huyén Pan Phuong, Ha No6i. Tai
cac thon trén, 10 mau nude duge 1dy ngau nhién
cho mdi thén. Tai mdi diém 1ay mau tién hanh
lay 2 mau: mau nudc méi dugc bom tir giéng
1én va mau nude sau khi da duoc loc qua hé loc
cat thong thuong.
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Hinh 1. So d0 vi tri 1dy miu nudc giéng khoan trong khu vuc nghién ctru.

2.2. Phuwong phdp nghién cuu

2.2.1. Thu thdp thong tin

Céc thoéng tin lién quan téi quan ly moi
treong va hién trang su dung nudc dugc thu
thap tir cac cép chinh quyén dia phuong. Viéc
phong van tryc tiép ngudi dan trong cic ho gia
dinh tai cac vi tri léy mau duoc thyc hién dé
biét cdc thong tin vé hién trang st dung nudc,
dic diém ngudn nudc cp cho ho gia dinh, bién
phap xtr Iy nudc cap cho sinh hoat..

2.2.2. Phan tich mgt sé chi tiéu trong nudc

Mau nuéc dugc do pH bang miy do pH
nhanh tai hién trudng, As dugc phan tich bang
phuong phap quang phd hip thu nguyén tir
(AAS) c6 st dung bd bay hoi hydride HVH-1
trén may Shimadzu AAS 6800. Fe dugc xac
dinh bing phwong phdp so mau vé&i chi thi
Orthophenanlthroline [4].

2.2.3. Thong ké va xir Iy s6 liéu

S6 liéu phan tich dwoc xir Iy thong ké trén

phan mém Minitab version 14, gid tri trung binh
duoc so sanh bdi phép so sanh cdp Tukey, su
khic biét c6 y nghia khi xdc suat P<0,05. M
hinh théng ké y; = p + o; + e dugc st dung,
trong d6 p trung vi chung, o;1a gid tri khac biét
gifra trung vi chung vdi trung vi cua phép thur i,
e;; 1a sai $6 ngﬁu nhién.

3. Két qua nghién ciru va thio luin

3.1. Hién trang su dung nuoc tai khu viee

Ngudn nuéc sir dung: SO lidu khao sat, thu
thap tai dia diém nghién ctru (Bang 1) cho thiy
nguoi dan & khu vye nghién ctru khong stir dung
nuée mat (séng, hd) 1am ngudn nudc cép cho
sinh hoat. Cdc h gia dinh chi yéu sir dung
nuée giéng khoan, ngudn nude giéng khoi duoc
sir dung chiém ty 18 it do khi dén mua khé, cac
giéng khoi bi can va lugng nudc trong giéng
thudng bi 1an véi bun, khong sir dung duoc.
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Bang 1. Két qua diéu tra ngdu nhién 80 ho vé tinh hinh sir dung ngudn nudc cho sinh hoat
tai khu vuc nghién ctu

TT  Ngudn nudc S gia dinh Ty 1& (% s6 dugc phong van)
1 Giéng khoi 5 6,3 %
2 Giéng khoan 80 100 %
3 Nudc mua 8 10 %
4 Giéng khoi va Giéng khoan 3 6,3 %
5  Giéng khoi va Nudc mua 0 0 %
6 Giéng khoan va Nudc mua 8 8 %
7 Ca3ngudn (1-3) 2 2,5 %
Tong 80

Két qua diéu tra ciing cho thdy 100% cac hod
gia dinh di c6 giéng khoan khai thic nudc
ngam, d¢ sdu ciia cic giéng khoan trong khu
vuc dao dong trong khoang tir 17 dén 26 m,
thoi gian sir dung tir 3 dén 12 nam. Cac giéng
nay da phin do gia dinh ty tao theo kinh
nghiém hoac thué tho thu cong.

Luong nudc sir dung: D6i v6i nhirng ho dan
chi st dung nudc cho muc dich sinh hoat thi
lugng nudc st dung khoang 1 -2 m’ ngay”
nhung ddi v6i nhitng ho sir dung nude cho ca

muc dich tréng trot va chin nudi & quy md nho
thi lugng nudc st dung c6 thé [én téi 5 - 6 m’
ngay .

3.2. Cong nghé xu Iy nudc

Hau hét cic ho gia dinh trong xi Trung
Chau déu sir dung hé thong xir Iy nuéc cip tai
céc ho gia dinh c¢6 so d6 cong nghé nhu Hinh 2.

Nudc gieng
khoan i

Gian phun
mua

A 4

Bé loc

Bé chura
nudc

St dung

A 4

Hinh 2. So d0 cong nghé xir Iy nudc cap khu vuc nghién ciu.

Heé thdng duoc lip dat gdm 2 bé ndi tiép, bé
trén duoc chwra vat liéu loc nhu cat séi, than
hoat tinh, bé duéi dung dé chira nuéc da loc.
Céu tao bé trén bao gdm cac tang chira cac vat
liéu loc 1a sdi, cat vang, than hoat tinh va cat
den. Bé chira nudc ké tiép véi bé loc dé chira
nuée sau khi loc xong rdi dem st dung. Tuy
timg ho gia dinh ma sé bé loc ciing nhu s6 tang
vat li¢u trong bé thay doi. Qua trinh khao sét vé
sw van hanh hé théng xir Iy nudc cp cho sinh
hoat trong khu vuc nghién ctru tim ra mot $6
ddc diém nhu sau:

- Nguoi dan chi tién hanh vé sinh hé thong
xir 1y khi nhan thay 16p cat den & tang trén ciing
chuyén sang mau vang hodc khi loc, nudc kho
chay.

- Pa s6 cdc ho gia dinh khong rira bé loc,
vat liéu loc trong bé ma chi thay ting vat liéu
trén cling bang mot 16p cat den mai. Chi mot s6
hd gia dinh tién hanh thay vat liéu mdi (cét
vang), hodc thay toan b¢ vat li¢u loc.

Chu ki vé sinh bé loc trung binh 14 3-4 1dn
nam’, tuy nhién d6i véi nhimg ho st dung
lwong nude 16n thi chu ki vé sinh ¢6 thé 1a 1 1an
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thang” dén 1 1an nam™. Nhan xét vé chat lwong
nuée do nguoi dan dua ra cho rang viéc vé sinh
bé loc c6 anh huong dang ké toi chat luong
nudce sau loc, khi $6 1an v¢ sinh qua thép (1 1an
nim") thi nudc sinh hoat ctia nguoi dan s&
khong tét, nudc ¢6 mui tanh.
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3.3. Chat long nuée

Ham luong Fe va As trudc va sau khi qua
hé thong xir 1y ciia cdc hd gia dinh thé hién
trong Hinh 3, mdi quan h¢ gitta ham lugng Fe
va As trong mau nudce trudce khi xir 1y tai cac ho
gia dinh thé hién trong Hinh 4.
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Hinh 3. Ham lugng Fe va As trudc va sau xu 1y cua cac h¢ gia dinh khu vyc nghién ctru.

Két qua phan tich vé chi tiéu pH trong miu
nuée khu vyc cho thiy gia tri pH dao dong
trong khoang tir 6,8 — 8,7. Trong sd 40 miu
phéan tich, c6 17,5% $6 mau c6 gid tri pH < 7;
52,5% s6 mau dat pH tir 7 — 7,5. Theo nghién
ctru dd dugc cong bd, pH t6i wu cho xir loai bo
asen ra khoi nudce cp nho sat hydroxit tir 6,5-
7,0 [5]. Do d6 viéc diéu chinh pH vé ngudng tdi
uu dé xir 1y asen trong nudc tai khu vyc nghién
ctru s€ nang cao hiéu qua loai bd asen cua céc
bé loc.

Ham lugng Fe trong nuéc ngadm xi Trung
Chau tuong ddi cao, dao dong trong khoang 1-
45 mg L. Theo két qua phan tich c¢6 téi 17/20
mau c¢6 ham luong Fe vuot tir 2-5 1an so véi quy
chuan nude ngam QCVN 09:2008/BTNMT [6].

Theo quan sét tai hién trudong, sy hinh thanh
két tia hydroxyt sit bat dau xuét hién khoang
10-15 phdt sau khi nuéc dugc bom Ién. Do ham
luong sét cao, trong khoang 30 phit quan sit,
két tia hydroxyt sit dd xuét hién nhiéu giy mat
cam quan cho nudc.

Pénh gia vé mic do 6 nhiém asen trong
nuéc ngam tai xa Trung Chau cho thdy nudc
ngam trong khu vyc bi 6 nhidém bai asen & mirc
d6 tuong d6i nang. Két qua phan tich cho thay
70% mAau nuSe ¢ ham lwgng asen 16n hon mic
cho phép theo quy dinh cia Bo Y t& dbi véi
nuée n ubng (10 pg L™). Miu ¢6 ham luong
As cao nhit quan sat duoc tai cac thdn c6 vi tri
gin séng Hong, v6i nong do trong nudc la
36,34 ug L.

3.4. Kha nang xit Iy tai ché As

Theo nhiéu nghién ctru di dwoc coéng bd
trudc day, hi¢u qua loai bo As bdi hydroxit Fe
phu thugc chu yéu vao pH va ty 1& Fe/As [5].
Trong nghién ctru nay, ching tdi ddnh gid kha
nang xu 1y tai chd As dua vao viéc so sanh ham
lugng Fe va As trong cdc mau nudc ngam. Hinh
4 thé hién sy phan bd vé& ham luong As, Fe
trong c4c mau nuéc & khu vue nghién ciru.
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Hinh 4. Bi€u do biéu dien ham lugng As va Fe trong cdc mau nuéc nghién cuu.

Qua phan tich ty 18 Fe/As trong cdc miu hydroxit sit [5]. Thuc té cho thdy, hiéu qua hiéu
nude duge nghién ctru cho thiy ty 18 nay dat tir qud xu 1y As qua cdc hé loc cat & vung nay la
100 dén 1500, phd bién trong khoang tir 250 rat tot, 6 toi 80% sb mau dat hiéu qua xir Iy As
dén 1000. Pay 1a ty 1¢ twong ddi cao, didu kién trén 80% va khoang 50% c6 hiéu suét dat trén
thuan loi loi dé ap dung bién phdp xtr 1y As boi 90%.
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Hinh 5. Tuong quan ti 1¢ Fe/As va hiéu suét xir 1.
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Déi véi cdc mau nude ¢ ham lugng Fe 16n
hon 20 mg L', hiéu qua loai bd asen cua hé
thdng xir 1y nudc cap rét tét, hiéu sudt xtr 1y 1én
dén trén 90%, dic biét c6 mau dat trén 98%
mac du né)ng d6 asen ban dau 1a khé cao. Doi
voi cdc miu nudc c6 nong dd Fe tir 10-20 mg
L', kha ning loai b6 asen giam dang ké xudng
con khoang 80 — 90%, nhung ham Iugng As sau
xir Iy van dat tiéu chuan cho phép. Nhitng mau
c¢6 ndng d6 Fe trong nuéc nho (trong khoang 1-
2 mg L thé hién kha ning loai bd asen rat han
ché (tir 44 - 63%).

Mic di toan bd cdc mau nudc sau khi qua
hé théng xir 1y nudc cép tai céc ho gia dinh déu
c6 thong s6 As dat tiéu chuan cho phép, nhung
két qua nghién ctru thyc té ngoai hién truong c6
su hoi khéc biét vé hiéu qua xir 1y so véi két
qud nghién clru trong phong thi nghiém trong
cong bd trudc dy [5]. Trong nghién ciru nay,
hiéu qua loai bd As thu duoc thép hon (ty I¢ As
bi loai so v6i As ban dau). Sy khdc biét nay cé
thé dwoc giai thich boi nguyén nhan mot sb
mau nudc ngdm ngoai hién truong c6 pH thip,
khong nam trong khoang tbi uu (6,5-7,0); su vé¢
sinh, thau rira bé loc ctia nguoi dan khong dugc
thuong xuyén. Vi vdy, can thiét phai kiém tra
va diéu chinh pH ctia ngudn nudc trude xir 1y,
dong thoi thuong xuyén vé sinh hé thdng loc
nuée dé dam bao hiéu qua xu 1y duge tét hon

[5].

4. Két luan

Asen trong nudc ngam c6 thé loai bé nhd
qui trinh hap phu boi hydroxyt sit. Két qua
nghién citu cho thay hau hét cdc miu nudc tai
khu vuc nghién cuu cé gid tri pH tr 6,8-7,5, Fe

dao dong trong khoang 1- 26 mg L™, As vuot
gi6i han tdi da cho phép tir 2 dén 4 lan.

Ty 1¢ Fe/As trong nudc ngam méi khai thac
tai xa Trung Chau, huyén Pan Phuong, Ha Noi
cao (tir 100-1500 1an) la diéu kién thuan loi dé
loai As ra khoi ngudn nudc bang céng nghé don
gian nhd ham lugng Fe sin c6 trong nude (hdp
phu/cong két), hiéu qua loai As trong cic giéng
nghién ctou cé thé dat t6i hiéu suit dén trén
90%.

Nho kha ning cta hydroxyt sit ma chiing ta
c6 thé xdy dyng, huéng din ngudi dan van
hanh & dat diéu kién t&i wu cho hé théng xir 1y
nudc b;"lng hé loc cat rat don gian nhung dat
hiéu qua cao trong viéc giam thiéu nguy co
phoi nhiém As cho cic viing néng thon.
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Arsenic content in groundwater and the ability
for household’s in-situ removal in Trung Chau commune,
Dan Phuong district, Ha Noi City
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There is a growing concern about the human health risk due to contamination of arsenic in
supplied waters in many part of Vietnam, especially the rural areas. In this study, 20 pairs of untreated
and treated household’s groundwater was randomly sampled in Trung Chau commune, Dan Phuong
district, Hanoi City for analyzing the contents of iron (Fe) and arsenic (As), and measurement of pH as
well as evaluating the Fe and As removal efficiencies. The arsenic content in almost all of
groundwater samples in the studied area were exceeded maximum allowable concentration As in
drinking water (10 pg As L") from 2 to 4 times. The survey found that 100% of interviewed
household in the commune using contaminated arsenic groundwater for supply water which might
potentially cause arsenic exposure to the body through ingestion. The untreated groundwater had the
ratio Fe/As ranging from 100 to 1500 (mg Fe/mg As), and pH was mostly approximate 6.5 to 7
indicated that there could be applied the iron (III) hydroxide for removal of As at the initial
concentration of iron in groundwater. The results were also found that As content in water samples
after treating through household’s sand filter was suitable for supplied water. The samples with higher
initial content of Fe were also higher As removal efficiency. However, due to lacking of knowledge,
operative and maintenance skills causing the treatment plants of Fe and As in some families cannot
achieve high effectiveness (in which, the efficiency of arsenic removal was only about 44%).
Therefore, it need providing the instruction and disseminating knowledge to the households in the
commune to increase the ability for in-situ treatment of As and Fe.

Keywords: Pollution, Fe/As ratio, pH, groundwater, sand filter system.



