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Tém tit Hién nay vin dé 6 nhiém kim loai ndng trong nudc ngam duge quan tdm bai nguy co
tiém 4n rii ro tich lily cia chiing d6i v&i con ngudi. Asen c6 thé gay ra hang loat tac dong dén sirc
khée boi n6 dugce tham nhip vio con ngudi qua dudng nude ubng & céc ving 6 nhiém. Nghién
clru nay tién hanh d4nh gia ham lugng asen (As) trong nudc ngam & khu vyrc nong thon tinh Ha
Nam va img dung hydroxit st lam vét liéu hép phu dé loai bé n6. Hign trang 6 nhiém asen tai mot
s6 viing néng thén dong bing song Hong ta; nghién ciru ndy cho thdy mirc d6 6 nhiém tuong d6i
cao, vuot tiéu chuan cho phép dén 40 1an. Két qua nghién ciu vé kha ning sir dung hydroxit sit dé
hap phu asen tron% nudc cho thiy khoang pH t0| uru 14 6,0-6,5, kha nang hip phu As boi hydroxit
sit dat 19.9 mg g Ddng hoc qua trinh hip -ophu tudn thu theo phuong trinh Lagergren véi hé so k
= 0,486, phuong trinh hoi quy q=19 17(1-€ i vcn hé s6 twong quan R?=0,92, thoi gian hip phyu
dat can bang trong khoang 15 phut thé hién hiéu suit hdp phy As cua hydroxit sit cao. Ty 1é Fe/As
anh hudng rd rét dén kha niing xir Iy As, v6i ty 1€ Fe/As >30, ham lugng As con lai trong nudc cé

kha nang dat dudi 10 pg L.

1. Mé diu

Nhitng nim gan diy, 6 nhiém kim loai ning
dic biét 1a asen di thu hut sy quan tdm cia
nhiéu nha khoa hoc. Phin 16n sy nhiém doc
asen thong qua viéc sir dung ngudn nudc, hrong
thuc, thuc phﬁm ¢ nhiflng vung dét, dat, khéng
khi nhiém asen [1]. Céc triéu trimg cta nhiém
doc asen bao goém sy thay ddi mau da, hinh
thanh cia cac vét cimg trén da, ung thu da, ung
thur phédi, ung thu than va bang quang ciing nhu
c6 thé dan t6i hoai tir. Pang lo ngai 13 hién nay
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chua c6 phuong phap hiéu qua dé didu tri
nhitng cin bénh nguy hiém nay. Trén thé gidi
¢é hang chyc triéu ngudi di bi bénh den va
rung moéng chén, simg hoa da, ung thu da... do
sir dung ngudn nuéc sinh hoat c6 ndng d6 asen
cao [2]. Nhiéu nu6c da phat hién ham luong
asen rat cao trong ngudn nudc sinh hoat nhu
Canada, Alaska, Chile, Arhentina, Trung Quéc,
Indonéxia, Thai Lan, Bangladesh,... [2, 3]. o]
Trung Qudc, nim 1993 phét hién 1.546 nan
nhin cua cin bénh arsenicosis (bénh nhiém ddc
asen) nhung cho dén thoi diém nay da phat hién
13.500 bénh nhan, tip trung nhiéu nhit & tinh
An Huy, Son Tay, Noi Mong, Ninh Ha, Tan
Cuong. Ham lugng asen phat hién dugc trong
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nuéc udng 1én dén 4.430 g L gp t6i 443 1in
gié tri asen cho phép ciia TS chirc y té thé giGi
(WHO, 10ug L™ [4]. O Tay Bengal, trén 40
triéu ngudi ¢6 nguy co nhiém doc asen do sbng
trong cac khu vuc ¢6 ndng 6 asen cao gp 370
1an ndng do cho phép cua T chirc Y té thé gidi.
Con sb bénh nhan nhiém d6c asen & Archentina
cling 1én 20.000 ngudi. Ngay ca cac nudc phat
trién nhu M§, Nhat Ban ciing dang phai dbi phé
v6i thuc trang 6 nhiém asen. O My, theo nhing
nghién ciru méi nhit cho thdy trén 3 triéu ngudi
dan M§ c6 nguy co nhiém ddc asen, véi ngudn
nude udng c6 ndng 46 dao dong tir 45 — 92 pg
L. Con & Nhit Ban, nhitng nan nhén diu tién
c6 triéu chimg nhiém asen d3 duoc phat hién tir
nim 1971, cho dén nim 1995 d3 c6 217 nan
nhan chét vi asen [3].

Hién nay & céac vung nong thon Viét Nam
phin 16n vin sir dung nuéc ngim trong sinh
hoat. Tuy nhién ngudn nuéc ngim cia mét §6
viing ciing phai di mat véi van d rat dang lo
ngai v& 6 nhiém asen. Theo théng ké chua day
di, hién Viét Nam c6 khoang hon 1 triéu giéng
khoan c6 ndng dd asen trong nuéc ngim cao
hon tir 20-50 14n theo tidu chuén ciia B§ Y té
(10 pg LY [5]. Nhimg nghién ctru gén day cho
thdy nudc ngam i/ vung ddng bing Séng Hong
va dong bing Song Ciru Long c6 ham luong
asen kh4 cao, nhidu n01 vuot qua tidu chuin cho
phép dbi véi nuoc ubng. Nhimg tinh dugc phat
hién nuéc ngim c6 ham luong asen cao goém
Ha Nam, Ha Noi, Phi Tho, Pong Théap, Kién
Giang, Long An [6]. Nghién ciru nay dugc thyuc
hién nhim d4nh gia miac d6 6 nhiém ngudn
nuéc ngdm dwoc sir dung 1am nwéc cip cho
sinh hoat béi asen tai mét s6 khu virc ndng thon
ddng bing Séng Hdng va tim hidu giai phap
cong nghé giam thiu ham lugng asen trong
ngudn nude.

2. D6i twgng va phwrong phap nghién ciru
2.1. Dia diém ldy mdu

M3iu nuéc duge liy 12 miu nirée ngim sir
dung cho sinh hoat tai x3 Vin Ly, huyén Ly
Nhin va xi Binh Nghia huyén Binh Luyc, tinh
Ha Nam. Céc diém nghién ctru niy nim & phia
Doéng ciia tinh Ha Nam. Cic x4 Véan Ly va Binh
Nghia déu 13 cic xi néng nghiép thuan tay,
ngudi dan sit dung nuéc giéng khoan 13 ngudn
nuéc cip chinh cho sinh hoat va chin nudi. Tai
céc x4 trén, 10 miu nuéc duge 14y ngiu nhién
cho mdi xi.

2.2. Phwong phdp nghién cvuu

- Phan tich mét sb chi tiéu trong nudc: Mau
nuéc duge do pH bing méy do pH nhanh tai
hién trudmg, As dugc phén tich bing phuong
phap quang ph hap thu nguyén tir (AAS) c6 sir
dung by bay hoi hydride HVH-1 trén may
Shimadzu AAS 6800.

- Cic thi nghiém vé anh hudng cta thoi
gian, pH, ndng d6 kim loai ning dén kha ning
hp phu cua hydroxit sit. M&i thi nghiém déu
dwoc Lip lai 2 14n, két qua liy gia tri trung binh
cua cac 1an 13p:

+ Thoi gian hip phu: Cho vio mdi binh
nhya (PE) 100 mL dung dich Fe(III) cé nong 46
50 mg L™, diéu chinh pH ciia hé dén khoéng 6,5
bing NaOH hoic HNO; 0,01M. Thém vao hé 1
mL dung dich c6 ndng dong As(III) 100 mg L™,
khqu déu sau cic khoang thoi gian: 1, 5, 10,
15, 25, 30, 40, 60 phut, loc thu dung dich d&
xac dinh ham lugng asen con lai bing phuong
phap néu trén.

+ pH: Cho vao binh nhya (PE) 40 mL dung
dich 125 mg Fe(III) L", 10 mL dung dich 0,5
mgAs(IlI) L. P& c4c pH khic nhau, cic thé
tich axit (HNO; 0,02M) hoic kiém (NaOH
0,02M) tir 0 dén 20 mL dugc thém vao binh
nhya trén. D& dam béo cuong d6 ion trong cac
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miu thi nghiém twong duong nhau, mét hugng
dung dich mudi NaNO; 0,02M dugc thém vao
sao cho thé tich cia hé dat 100 mL. Sau thoi
gian ¢am bao hé can bing mdt phin miu duoc
ly tdm (3.000 vong/phit), loc dung dich va xac
dinh him lugng As bing AAS, phin con lai
dugc do pH bing may do pH.

+ Ty 1€ Fe/As: Vi dung dich c6 ham lugng
As(IIB ban d4u 13 0,5 mg L™ tron véi dung dich
hydroxit Fe(III) c6 nong d¢ tir 5, 10, 15, 20, 25,
30, 40, 50, 60, 70, 80 va 90 mg Fe L™ theo ty 1&
1:1. Khudy déu dung dich trong khoang thoi
gian 1a 40 phut sau d6 loc va xac dinh ham
lugng As con lai trong dung dich.

- Phuong trinh Lagergren: Phuong trinh
Lagergren (bac 1) mé ta dong hoc cia qua trinh
hép phu nhur sau:

dq
j=k(qe—%) )
Liy tich phin xic dinh (£(0—¢),

q,(0—q,)) ta dugc phuong trinh:

In(q, -g,)=-kt+Inq, 2
hay g =g (l-e™) ) 3)

Trong d6 k 14 hing sé hip phu Lagergren, g
12 luong ion bi hip phu (mg g?) tai thoi diém t
(phut). Hing sb thuc nghiém k c6 thé tim dugc
boi hé sé géc cua dudng thing lién hé giira
In(q, —g,)vat.

3. Két qua nghién ciru va thio luin

3.1. Hién trang chat lwong nuoc khu viec nghién
cuu

Két qua diéu tra tinh hinh cip nuéc sinh
hoat tai x3 Vin Ly, huyén Ly Nhin va Binh
Nghia, huyén Binh Lyc tinh Ha Nam cho thiy
cac hd dén chu yéu st dung nudc giéng khoan,
nuéc giéng khoi va nuéc mua cho sinh hoat, 3n
ubng (Bang 1).

Béng 1. Théng ké tinh hinh cip nudc sinh hoat tai hai xd Vin Ly va Binh Nghia

Dia diém S6 ho/SH dén S giéng khoi S6 giéng khoan S6 ho dung nuéce song
Xa Binh Nghfa  3.303/12.786 1.875 596 410
Xa Vin Ly 1.686/6.782 95 1.555 30

Qua diéu tra cho thiy viéc khoan giéng dé
khai nuéc ngdm cua céc hé din & Hia Nam
khéng chu y dén khoang cach tdi thiéu giira vi
tri giéng véi cc cong trinh chin nudi, hé xi ma
chi yéu cin cir vao céc vi tri thun tién cho sinh
hoat cua h§ gia dinh. Theo théng tu
15/2006/BYT vé viéc kiém tra vé sinh nuéc
sach, nudc in uéng va nha ti€u hd gia dinh thi
khoéng cach dat tiéu chuin cua giéng nudc véi
nha tiéu hojc chudng trai 12 10 m thi sb giéng
xay cach chudng trai va hd xi duéi 10m xi Binh
Nghia 13 322 giéng; tai xa Vin ly 1a 1.457
giéng. V6i nhitng hién trang x4u vé chit luong
nuée ngdm cia khu vuc, nhin dan & ddy phai

st dung nudc mua thay thé cho nuéc ngim dé
phuc vu 3n udng va cac nhu ciu sinh hoat khéc.
Tuy nhién lugng nudc mua thuong khong dap
tmg da cho nhu ciu sir dung, nhét 13 vio mua
khé nén viéc sitr dung nuéc giéng khoan 13
khong thé tranh khéi. Hon nita cic giéng khoan
& day déu chi c6 hé théng loc don gian nén
khong thé loai bo dugc asen trong nudc ngim.

Pé x4c dinh hién trang 6 nhiém asen trong
nude ngim, d& tai tién hanh phéan tich nong d6
asen trong 20 miu nudc tai hai xd Vin Ly va
Binh Nghia (mdi x3 10 miu). Két qua phén tich
dugc thé hién ¢ Hinh 1.
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Hinh 1. pH va ham hrong asen trong mau nudc tai cac diém nghién ciru.

Két qua phén tich cho thiy: Tai xd Vin Ly
v&i 10 miu nude nghién ctru thi ¢6 1/10 miu c6
ham lugng asen dudi 10 pug L™, 9/10 miu nudc
¢6 ham luong asen 16n hon 50 pg L. Tai xa
Binh Nghia véi 10 miu nuéc nghién ciru thi
khong ¢6 miu nuéc nao c6 ham lugng asen nhod
hon 10 pg L'; 5/10 miu nuéc c6 ham luvong
asen nim trong khoang 10 — 50 pg L', con lai
5/10 miu nuéc c6 ham lugng asen 16n hon 50
pg L. Két qua phan tich trén hoan toan phu
hop véi két qua nghién quan tric cia Trung tim
nudc sach va vé sinh méi treong néng thén, S&
Néng nghiép va Phét trién néng thén Ha Nam
khi nghién ctru téng s6 6.000 miu nudc trén dia
ban tinh Ha Nam cho thiy hiu hét cac miu do
duoc ham lugng As 16n 10 pg L™ [5]. Véi tinh
hinh 6 nhiém asen cao cung véi nhimg tic hai
cua asen d6i véi stc khée con ngudi, nhir vy
can thiét phai c6 giai phap cong nghé phi hop
dé xir 1y As trong nuée truéce khi sir dung.

3.2. DBéng hoc hdp phu

Luong As(III) bi hip thu béi hydroxit sit
ting 1én theo thoi gian. Téc d6 hip phu ting
nhanh trong khoang 15 phut déu tién (1,3-3,8
mg g phit’, tinh theo Fe, Hinh 2), sau d6 tc
d6 hép phu giam xubng <0,1 mg g’ phit' &
khoéng thdi gian sau phut 15 va dat cn bing &

phut 25, hiéu suit tach As(III) khéi pha 16ng dat
99,8%. Tai diém can bang, lrong As(II) hip
phu bai hydroxit Fe dat 19,91 mg g’ (tinh theo
Fe).

Phuong trinh Lagergren moé ta dong hoc hép
phu As(III) bai hydroxit Fe véi hing sb hap phu
Lagergren k= 0,486. Phuong trinh hdi quy
q,=19,77(1- e ®") véi hé sb twong quan
R?=0,92, su khéc biét khong c6 ¥ nghia giita gia
tri q. dwoc tinh todn hdi quy va thuc nghiém
(19,77 va 19,91) thé hién phuong trinh
Lagergren mo ta tét dong hoc hép phu As(III)
boi hydroxit sat.
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Hinh 2. Déng hoc qua trinh hip phu As(III) boi
hydroxit sat theo thdi gian.
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3.3. Anh huomg pH dén kha nang hdp phu

Két qua khao sat anh huéng cia pH dén kha
ning hip phu As(IIl) cia hydroxit Fe dugc thé
hién ¢ Hinh 3.
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Hinh 3. Anh huéng cta pH dén luong As(III) bi hép
phu bdi hydroxit Fe (a) va nong do As(IIT) con lai (b).

Két qua nghién ciru cho thiy cho thay kha
ning hap phu asen bj anh huong 16 rét béi pH.
Khi pH ting dan tir 4 — 6,5 thi ham luong cia
asen con lai trong dung dich gidm manh tir 40,4
pg L xuéng 1,2 pg L, chimg to kha ning hip
phu asen ting manh khi pH ting tir 4 — 6,5. Khi

gié tri pH tang tir 7 — 8 thi kha ning hip phu
asen thip hon so véi khoang pH 5,0 — 6,5. Khi
gia tri pH ting tir 8 — 9 thi kha ning hép phu
asen lai ting nhung ting chim hon so véi
khoang pH tir 5,0 — 6,5. Kha niing hip phu asen
16m nhét tai pH 6,0 — 6,5 vi tai pH nay kha ning
hinh thanh keo hydroxit Fe dién tich bé mit
duong 14 16m nhét [7]. Do vay & pH gin trung
tinh, kha ning hip phu asen cia hydroxit Fe 1a
t6i wu.

3.4. Anh huong cia ty Ié chat hap phu

Anh huéng cia ty 1& Fe/As dén kha ning xir
ly As trong nuéc dugc thé hién trong Hinh 4 tai
pH ctia hé & thoi diém can bing x4p xi 6,5. Két
qué nghién ciru cho thiy véi nong d6 ban diu 1a
50 ug As L', hiéu suit khir As khoi dung dich
dat dén 60% khi ty 1& Fe/As = 20, ty 1¢ Fe/As
thi lugng As con lai trong dung dich can bing
cang giam, tuong tmg véi luong bi hip phu boi
hydroxit Fe cang ting. Pé dat gia tri ndng d6
As trong nuéce dudi 10 pg L thi ty 1 Fe/As >
30. Nhiéu nghién ciru gan day cling chira rﬁng,
asen dugc loai bé véi hiéu suit cao néu ty 1€
Fe/As > 20 va kha ning loai bé As 1y tudng néu
Fe/As > 50.
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Hinh 4. Anh hudng gitra ty 1¢ Fe/As va ham lugng
As(IIT) con lai trong dung dich can bing,
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4. Két ludn

Nghién ciru nay cho thiy hién trang 9
nhi®m asen tai mot s& ving nong thén dong
bing song Hong & mitc tuong dbi cao, vurgt tiéu
chuan cho phép dén 40 1an.

Két qua nghién clru vé kha ning st dung
hydroxit sit dé hip phu asen trong nudc cho
thiy khoang pH ti wu 12 6,0 — 6,5, kha ndng
hip phu As bai hydroxit sit dat 19,9 mg g,
Pong hoc qué trinh hap phu tuin thu theo
phuong trinh Lagergren vo6i hé sb6 k = 0,486,
phuong trinh hdi quy g, =19,77(1 - e **%)
v6i hé sb tuong quan R’=0,92, thi gian hép
phu dat cén biing trong khoang 15 phit thé hién
hiéu suéit hip phu As ciia hydroxit sit cao. Ty 1&
Fe/As anh huéng ro rét dén kha nang xir Iy As,
véi ty 18 Fe/As >30, ham luong As con lai trong
nuée c6 kha ning dat dudi 10 pg L.
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There is some concern regarding the heavy metals contaminated-in groundwater due to the
potential risks of human exposure. Arsenic (As) may cause deleterious effects on human health due to
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intake dringking water in conatminated areas. This study was carried to investigate the arsenic
contents in groundwater in peri-urban areas of Hanam City and applied hydrous ferric oxide (HFO) as
sorbent for removal. The arsenic content in groundwater in the studied areas was upto 40 times
exceeded maximum allowable concentration As in drinking water (10 pgAs L). Batch adsorption
experiments were carried out by considering various solution pH, interaction time, hydrous ferric
oxide concentrations. The adsorption of arsenite by hydro ferro oxide was found being optimal at pH
ranged 6.0 — 6.5. The adsorption was very fast initially and maximum adsorption was observed within
15 min of agitation for arsenite and following Lagergren equation with adsorption rate constant (k)
yielded 0.486. The ratio Fe/As was also importance factor effecting the removal of arsenite in water
environment and it was found that at Fe/As >30 resulting remained contents of As less than 10 pg L™

Keywords: Arsenic, Groundwater, HFO, Removal, Supplied water.



