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Nghién ctru hién trang va kha ning xt 1y & nhiém asen
trong nudc ngam ¢ huyén Thanh Oai, Ha Noi
bang cac vat li€u co6 chi phi thap
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Vi Tuan Viét, L€ Thi Quynh Anh
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Tom tat Hién nay, van dé 6 nhidm asen trong nu6c ngam dang dugc dic biét quan tdm boi nguy
co tiém 4n rui ro cia né ddi véi sirc khoe con ngudi qua viée st dung nudc udng tai cic vung 6
nhiém. Trong nghién ciru nay, da khao sat hién trang va budc dau danh gid kha nang xu 1y 6
nhiém asen (As) trong nudc ngam 0 huyén Thanh Oai, Ha Noi bang mot s6 cdc vat liéu c6 chi phi
thap. Két qua nghién ctru cho thay, nudc ngdm tai cdc xa trén pham vi nghién ciru déu bi 6 nhiém
As so voi quy chudn ky thuat quoc gia QCVN 09-MT:2015/BTNMT. Nong do As trong nudc
ngam tai xd Cy Khé vuot tiéu chuan cho phép tu 7,75 dén 9,03 1an; tai x Cao Duong vuot tir 1,25
dén 8,04 1an. Kha nang xur 1y As bang cic bé loc nudc qui md ho gia dinh chi dat 17,5 dén 55,59%
va ham lugng As con lai sau xir Iy van vuot quy chuan cho phép. Hiéu qua xir 1y dat (98,5%) khi
st dung hé théng 2 ¢t loc ¢6 str dung Kkét hop céc vat liéu c6 chi phi thép, néng do As con lai sau
xir1y 12 6,5 - 6,9 pg/L, dat tiéu chudn QCVN 01:2009/BYT - Quy chuén k¥ thuat qudc gia vé chat
lwong nude dn udng.

Tur khoa: Xt 1y, asen, nudc ngém, vat li€u, Thanh Oai.

1. Pit van dé

Asen vé ban chat héa hoc 1a 4 kim nhung
thé hién doc tinh nhiéu diém gidng kim loai
ning, vi vy, nhitng nam gan diy 6 nhiém kim
loai ndng dac biét la asen (As), duoc the gioi
dénh gid 1a mot van d& mang tinh toan cu boi
nguy co tiém 4n rui ro tich lily cua ching ddi
véi con nguoi [1]. Phan 16n su nhiém doc As
déu thong qua viéc st dung ngudn nude, dic
biét 1a nudc ngam [2]. Theo bdo cdo cia Trung
tdm nudc sach va v€ sinh mdi truong tinh Ha
Nam nam 2002 thi ¢ Viét Nam c6 khoang hon
1 tricu giéng khoan, c6 nong dd As trong nudc
ngim cao hon tir 20 - 50 1an S0 VoI quy chuin
QCVN 01:2009 cua Bo Y té (10 pg/L) [3].
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Theo két qua khao sét tinh hinh 6 nhim asen
trong nuéc ngdm giai doan 2005 - 2008 cua
Trung tdm nudc sach va v¢ sinh mdi trudong thi
Thanh Oai 1a noi c¢6 51,12 % ty 1¢ mau nudc
ngam nhiém As vuot mirc cho phép, trong dé
1002 diém nghién ctru vuot tiéu chudn cho
phép (TCCP) & muc trung binh (51 - 100 ppb)
va 462 diém nghién ctru vugt TCCP ¢ mic
nguy hiém > 100 ppb. Vi vy, viéc nghién ctru
hién trang va kha nang xir 1y 6 nhiém As trong
nuéc ngdm & huyén Thanh Oai, Ha Noi bing
cdc vat lidu c6 chi phi thap s& gép phan cung
cip cdc thong tin thiét thuc cho viéc nghién ciu
ché tao hé thong ddng bo xir 1y nude ngdm c6
ham luong As cao véi quy mé phan tan cip cho
cdc vung nong thdn ngoai thanh Ha Noi véi chi
phi thap.
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2. Nguyén liéu va phwong phap
2.1. Nguyén liéu

Céc vat lidu c6 chi phi thdp nhu: cét vang,
cat den, than cui, soi, xi than, da cudi, gach non,
trau d6t va bun thai tir hé théng xur 1y nude cap
da duoc bién tinh nhiét.

* V6 trdu da dot ki khi: Trong vo tre”iu co
nhiéu silic gidp hap phu asen t6t. Vo triu cho
vio ndi dat nung (46t trong diéu kién thiéu
oxy), trau dugc dét am i cho dén khi chuyén
sang mau den, nhung van gitt dugc ‘hinh dang
ban diu. Sau dé duoc ria sach, siy o 80 —
90°C.

 Bun thai tir hé théng xir Iy nudc cip:
Trong thanh phin c6 rat nhidu sit (54,7%) nén
s& la chat hap phy asen tot [4]. Trudc khi st
dung can gid nhoé va nung ¢ 400 — 500°C trong
vong 3 - 4 tiéng dé cho sit chuyén hoan toan vé
dang oOxit, gitp sit khong bj thoi ra trong qua
trinh xt 1y, trdnh bi 6 nhiém thir cap.

* D4 ong, gach non, than cui dap nhé 5 — 10
mm, sau d6 rira sach bang nudc cit va phoi kho.

 Soi, cat, da cudi duogc rira sach bé‘ing nudc
ct sau d6 phoi kho

Hé théng 2 ¢cot loc duge chudn bi nhu &
Hinh 1:

+ Cot loc tho: gém céac vat liéu soi cudi, cat
vang, cat den, d4 ong, gach non, bun thai tir nha
méy xir 1y nuée cap da dwoc bién tinh nhiét va
than hoat tinh.

+ Cot lgc tinh: gém céc vat liéu soi cudi, cat
vang, vo trdu dbt ky khi.

Nong d6 As duoc xdc dinh bang phuong
phap quang phd hip thu nguyén tir str dung bod
héa hoi hydride HVH-1 véi may AAS 6800,
hang Shimazdu, Nhat Ban.

2.2. Phwong phdp nghién cuu

* Nghién ctru hién trang 6 nhiém asen trong
nuée ngdm & huyén Thanh Oai, Ha Noi

MAu nuée ngam duoc lay tai hai xa Cu Khé
va Cao Duong (mdi xa lay ngiu nhién tai 7
giéng khoan khic nhau, nudc duoc ldy trudc
khi qua bé loc cua cac ho gia dinh). Mau nudc
dugc lay theo TCVN 5992-1995 va bao quan

theo TCVN 6663-14:2000, ISO 5667-14:1998.
Két qua phén tich duoc so sdnh véi QCVN 09-
MT:2015/BTNMT — Quy chuan k¥ thuat Qubc
gia vé chét lugng nudce ngam.

* Nghién cttu hi¢u qua xu ly asen cua céc
bé loc nudc hd gia dinh cé st dung cac vat liéu
san c6 trong ty nhién

Khao sat thuc té viéc loc nudc bé“mg cac vat
liéu san c6 trong tu nhién va ho gia dinh (cét
vang, cat den, than cui, soi, xi than va da cudi),
dang dugc sir dung trong cdc bé loc quy md hod
gia dinh va 14y miu nuoc sau khi qua cdc bé loc
nay. Cdc vi tri lay mau tuong Umg vé&i cac vi tri
ldy miu nuéc ngdm chua qua xir ly tai hai xa
Cu Khé va Cao Duong. Xéc dinh nong do As
sau xir Iy va so sanh v6i quy chuan ky thuat
Quéc gia vé chat luong nude an uéng QCVN
01:2009/BYT.

* Nghién ctu hi¢u qua xu 1y nudc ng?im bi
0 nhiém asen béng hé théng 2 cot loc

Lua chon mdi xa 1 giéng khoan bi 6 nhiém
asen voi néng dd cao nhit dé thir nghiém hiéu
qua xu ly bang hé thdng 2 cot loc trén. Xdc dinh
nong do As sau xu ly va so sanh voi quy chuan
ky thuat Qudc gia vé chit lugng nudc an ubng
QCVN 01:2009/BYT.

Nude vao
Soi cugi >
Cat den .
Soi cugi
Cét vang —
Cat vang
Than hoat tinh
Bin thai(*) Vo trau dot
Cach . ky khi
rach non COT (OT
Dd ong LOC LocC
o THO TINH
Cat vang .
Cat vang
Soi cugi .
Soi cugi
l Vanl
—_—
Vanl l Ghi chii:
(¥) Lay tir nha may xir Iy nede cap da deoe bién tinh
nhiét
Do day vo trau dot ky khi 25-30cm
Do day cdc vit liéu khdc 5-7em

Buong nude chay —

Hinh 1. So d6 hé thong 2 cot loc.
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Hinh 2. Nong d6 asen trong nuéc ngam tai cac xa Cu Khé va Cao Duong.

Ghi chd: Cdc miu nude ngdm déu duoc 14y trude khi xir 1y, tai: .
- CKIT: x6m Thuogng, thén Khé Tang; CK2T: xém Mj, thon Khé Tang; CK3T: xém Cau, }hén Khé Tang;ﬂ CK4T: xém
Ha, thon Khé Tang; CKST: dau thon Khic Thuy; CK6T: cudi thon Khic Thuy va CK7T dugc lay tai trudng Ticu hoc xa Cu

Khé;

- CDIT: thon M@Q X4; CD2T: dau thon Pa Ngu,, CD3T: truong Tiéu hoc Cao Duo‘ng; CDAT: x6m Chg, thon Thi
Nguyén; CD5T: xém Beén, thon Thi Nguyén; CD6T: cudi thon Thi Nguyén va CD7T: cudi thon Pa Ngu.

3. Két qua va thao luan
3.1. Hién trang o nhiém asen trong nuoc ngam
0 huyén Thanh Oai, Ha Noi

Két qua phan tich ndng do As trong nudc
ngém tai cic xa Cy Khé va Cao Duong dugc
thé hién trén Hinh 2.

Két qua nghién ciru cho thiy, so voi Quy
chuin ky thuat quoc gia QCVN 09-MT:2015
/BTNMT, hau hét nudc ngdm tai cc xa trén
pham vi nghién ctru déu bi 6 0 nhidm As. Cu thé,
ndéng do As trong nudc ngdm tai xa Cu Khé
dao dong tu 3874 dén 451,7ug/L, vuot tiéu

chuén cho phép tir 7,75 (CKT 5) dén 9,03 lan
(CKT3) va 100% céc mau nghién ctu vugt
quy chuan cho _phép; tai xa Cao Duong dao
dong tir 34,7 dén 401,9 ng/L vuot quy chuin
cho phép tuir 1,25 (CD6T) dén 8,04 1an (CD1T)
ngoai trir mau CD3T ldy tai truong Tiéu hoc
Cao Duong, thon Moc Xa la 34,7 pg/L nam
trong tiéu chuan cho phép nhung van khong
dat tiéu chuan néu so véi QCVN 01:2009/BYT
- Quy chuan k¥ thuat qudc gia vé chat luong
nudc an uéng gia dinh c6 sir dung céac vat liéu
san c6 trong ty nhién

Béng 1. Nong d6 As sau xir 1y va hiéu qua xir 1y tai cdc ho gia dinh

KY  Cac 16p vat lidu loc st dung, theo tht tr i dusi ~ ongdo As - Nongdo - Hicu
TT  hiéu én trén/thoi gian sir dung trude xu 1y Assauxtr  quaxu
méu - (ug/L) Iy (g/) 1§ (%)

1 CK1S Pa cudi, cat den, than cui, cat den/1 nam 438,3 297.8 32,06
2  CK2S Cét vang, than cui, cit den/10 nam 407,5 297.5 27,00
3 CK3S Cat den/20 nam 451,7 369,5 18,20
4  CK4S ba cudi, cat vang/24 nam 418,7 322.,4 23,00
5 CK5S Cat vang, than cui, tréu, cat den/15 nam 3874 247,9 36,00
6 CKo6S Cat vang/5 ndm 429.,6 354,4 17,50
7 CK7S Cét vang, cat den/20 ndm 438,7 351,0 20,00
8 CD1S Cét vang, tr?iu, than cui, cat den/1 nam 401,9 200,7 50,06
9 CD2S Cat vang, than cui, d4 ong, cat den/ 6 nam 394,5 175,2 55,59
10 CD3S b4 cudi, cat vang/1 nam 34,7 26,3 2421
11  CD4S D4 cudi, cat vang, than cui, d4 ong, cit den/18 nam 2259 105.,4 53,34
12 CDS5S Cét vang, than cui, cat den/15 nam 149,5 110,0 26,42
13 CD6S ba cudi, cét vang, than, tréu, cat den/20 nam 62,6 36,5 41,69
14 CD7S ba cudi, cit vang, than cui, cat den/10 nam 3359 210,5 37,33
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Cic miu nudc duoc iy sau khi dd qua bé
xtr 1y va tuong ung véi mau nudc chua qua xir
1y tai xa Cy Khé va Cao Duong. Két qua phan
tich nong do As sau xir Iy dugc thé hién trong
Bang 1.

3.2. Hiéu qua xit ly asen ciia cdc bé loc
nwoc ho

Tur két qua Bang 1 thay rang, nong do As
trong nudc sau khi qua bé xir 1y bang céc vat
liéu san c6 trong ty nhién va ho gia dinh nhu:
cat vang, cat den, than cui, da ong, triu va da
cudi déu giam so v&i ndng dd As c6 trong nudc
ngam chua qua xir ly. Nong do As sau xir ly
dao dong tir 26,3 dén 369,5 ug/L, cao nhat tai vi
tri CK3S, bé loc chi st dung duy nhét 1 16p vat

liéu loc 1a cat den va thap nhét tai vi tri CD3S
va CD6S do nong dd As trude xir Iy cua hai vi
tri nay 1a kha thap twong tng 34,7 va 62,6 pg/L;
sau d6 dén vi trf CD4S 1a 105,4 pg/L do c6 sir
dung Kkét hop 5 vat li¢u san ¢6 trong ty nhién va
hé gia dinh nhu: da cugi, cat vang, than cui, da
ong, cit den. Tuy nhién ndng d6 As con lai sau
xir 1y tai tit ca céc dia diém nghién ctru van cao
hon quy chudn k¥ thuat Qudc gia vé chét luong
nuée an udng QCVN 01:2009/BYT, tir 2,63
dén 36,95 1an (Pﬁnh 3). Vi vay, nudc sau khi
qua céc bé loc sin c6 cua céc hd dan chua the
st dung dugc cho muyc dich sinh hoat, an uong
hang ngay cua nguoi dan.
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Hinh 3. Nong d6 asen con lai sau xir Iy tai cdc xd Cu Khé, Cao Duong.

Tur cac két qua trén Bang 1 thy rang, hiéu
suat xir Iy As bang mot s vat liéu loc sin c6
trong ty nhi€n va hd gia dinh nhu: cat vang, cat
den, than cui, d4 ong, triu va da cudi phu thudc
nhidu vio ndng do As dau vao (trude xir y) va
chi dat 17,5 dén 55,59%. Cu thé: tai xa Cu
Khé, nudc ngdm c6 ndng do As dau vao khd
cao, dao dong tur 387,4 dén 438,7ug/L, hi¢u qua
xu ly chi dat 17,5 dén 36,0% khi loc qua céc vat
liéu san 6 trong ty nhién; tai xa Cao Duong,
nudc ngam c6 ndng d6 As dau vao dao dong tur
34,7 dén 401,9 pg/L thi hidu qua xir 1y dat
24,51 dén 55,59%. Két qua nghién ctru ciing
cho thiy hiéu qua xir Iy phu thudc khd nhiéu
vVao su Kkét hop str dung cac vat li¢u san ¢6 voi
chi phi thdp, ddc biét hiéu qua xtr 1y 1a khd cao
khi trong bé xir 1y ¢6 sir dung dd ong nhu tai vi
tri CD2S va CD4S, diéu nay hoan toan phit hop

voi cdc két qua nghién ciru trude dy vé vai tro
cua da ong trong xu ly As [5,6].

3.3. Hiéu qua xir Iy nuwéc ngam bi 6 nhiém asen
bang hé thong hai cot loc

Cic két qua nghién ctru trén cho thiy vai trd
tich cuc cua cdc vat liéu san c6 voi chi phi th?ip
trong viéc tng dung vao xir Iy nudc ngdm bj 6
nhiém As, dic biét 1a nhiing vat li€u c6 chura
ham luong st va silic cao nhu d ong va vo
triu. Tuy nhién, viéc két hop céc vat li€u trén
ciing nhu tng dung thém cic vat liéu san c6 véi
chi phi thdp c6 tinh chat twong ty nhu (bun thai
tir hé thdng xir 1y nudc cip di dugc bién tinh
nhiét, gach non) va cdch thtc bién tinh dé lam
tang hi€u qua xur ly cua cdc vat li¢u nay chua
duoc phd bién dic biét voi ngudi dan nén hiéu
qua xir 1y van chua dat tiéu chuan cho phép
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theo QCVN 01:2009/BYT quy dinh v& chét
lugng nudc in udng. Vi vy, nghién ciru nay | da
thu nghiém hiéu qua xu 1y voi mau nudce ngam
duoc lay tai vi tri CK3T x6m Cau, thon Khé
Tang xa Cy Khé va CDIT thon Moc X4, xa
Cao Duong c6 nong do As trude xir 1y tuong
g 12 451,7 va 401,9 pg/L bang hé thong hai
cot loc v6i viée chudn bi va b tri phdi hop céc
vat nhu & Hinh 1. Két qua nghién ciru duoc thé
hién ¢ Hinh 4.

Két qua nghién ctru ¢ Hinh 4 cho thay,
nude ngam sau xtr 1y bang bé loc tai ho gia dinh
ndéng do As con lai 1a rat cao (369,5 pg/L tai
diém CK3S va 200,7 pg/L tai diém CDIS), cao
hon QCVN 01:2009/BYT 1a 36,95 va 20,07 lan
va cao hon QCVN 09-MT:2015/BTNMT Ia
7,39 va 4,01 lan. Néu xtr 1y bang hé théng hai
cOt loc thi sau khi qua cdt loc tho hi¢u Suat xir
1y dat 94,8 va 94,6%, nong do As con lai 1a 23,4
va 21,9 pg/L dat tiéu chuin QCVN 09-MT:
2015/BTNMT - Quy chuan ky thuat qudc gia
vé chit luong nudc ngdm nhung chua dat
QCVN 01:2009/BYT. Nudc ngdm sau xu 1y tai
cot loc tinh c¢6 hiéu sudt xu ly dat 98,5 va
98.,4%, n6ng dd As con lai 1a 6,9 va 6,5 ug/L
dat tiéu chuan QCVN 01:2009/BYT - Quy
chuan ky thuat qubc gia vé chat lugng nudc
an uéng.

460 4 & Trudc xit 1

Sau ¥ 1§
bing b loc tai

167 16 gadinh

£ Sau nt Iy tai

cftlocthd

B Saunrly tai
citloctinh

7

QCVN 09-MT
fmmmmm=m==- 22015/BTNMT
QCYN 01
2009/BYT

TS

\%\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

Xa CLr khe Xa CaoDuo‘nz

Hinh 4. Nong d6 asen trudc va sau xir Iy bang hé
thong hai cot loc.

4. Két luan

Hau hét nu6c ngam tai cdc xa trén pham vi
nghién ctru déu bi 6 nhifm As so v6i quy chuén
ky thuat quéc gia QCVN 09-MT:2015/
BTNMT. Nong d6 As trong nudc ngam tai xi
Cu Khé dao dong tir 387,4 dén 451,7ug/L, vuot
tiéu chuén cho phép tir 7,75 (CKT 5) dén 9,03
lan (CKT?3); tai xa Cao Duong dao dong tu 34,7
dén 401,9 ug/L vuot quy chuan cho phép tir
1,25 (CD6T) dén 8,04 lan (CDIT) ngoai trur
méau CD3T lay tai truong Tiéu hoc Cao Duong,
thon Moc Xa 1a 34,7 ug/L nam trong tiéu chuan
cho phép nhung van khong dat tiéu chuin néu
so voi QCVN 01:2009/BYT - Quy chuan k¥
thuat quéc gia vé chit lugng nudce an ubng.

Kha nang xtr ly As bang mot $6 vat liéu loc
dang duogc st dung trong cdc bé loc nuée qui
md hd gia dinh nhu: cat vang, cat den, than cui,
d4 ong, triu va d4 cudi chi dat 17,5 d&én 55,59%
va ham lugng As con lai sau xir Iy van vuot quy
chuan cho phép.

Hiéu qua xtr Iy As bing bang hé théng hai
cOt loc thi sau khi qua cdt loc tho hi¢u Suat xir
1y dat 94,8 va 94,6%, nong do As con lai 1a 23,4
va 21,9 pg/L dat tiéu chuan QCVN 09-MT:
2015/ BTNMT - Quy chuén ky thudt quéc gia
vé chit luong nuéc ngdm nhung chua dat
QCVN 01: 2009/BYT. Nuéc ngam sau xir 1y tai
cot loc t1nh c6 hiéu suit xu ly dat 98,5 va
98,4%, nong dd As con lai 1a 6,9 va 6,5 ng/L
dat tiéu chuan QCVN 01:2009/BYT - Quy chuan
k¥ thuat quc gia vé chat lugng nudc n udng.
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Study on the Existing Conditions and Asenic Removal
in Groundwater in Thanh Oai District, Hanoi
by Low-Cost Adsorbents

Nguyen Xuan Huan, Nguyen Manh Khai, Pham Thi Thuy,
Vu Tuan Viet, Le Thi Quynh Anh

Faculty of Environmental Sciences, VNU University of Science, 334 Nguyen Trai, Thanh Xuan, Hanoi

Abstract: Currently, the problem of arsenic contamination in groundwater is particularly

concerned due to its potentral risks to human health through the use of contaminated drinking water in
the area. In this study, the analyses of the existing situation and initially arsenic (As) treated
groundwater Hanoi by low-cost adsorbents were conducted in Thanh Oai District. Research results
show that groundwater in these communes were contaminated by arsenic in comparison with
Vietnamese standard QCVN 01:2009/BYT. Arsenic concentrations in groundwater in Cu Khe
Commune exceeded the permitted standards from 7.75 to 9.03 times; and in Cao Duong Commune
from 1.25 to 8.04 times. Arsenic removal by household filters reduced 17.5 to 55.59%, but remaining
arsenic concentrations still exceeded permitted standards. Arsenic removal efficiency of two columns
system with low-cost adsobents reached 98.5%, and remaining arsenic concentration was 6.5 — 6.9
ug/L, conforming with Vietnamese standard QCVN 01:2009/BYT.

Keywords: Water treatment, arsenic, groundwater, adsorbent, Thanh Oai



