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T6mtft. HiQn nay vAn ad 6 nhi6m kim
ti6m An rui ro tich lffy cua chung tt6i voi
kh6e boi n9 tlugc tham nhip vdo con nguoi

ndy c\o th6y mric tl$ 6 nhi6m tuong d.5i
cr?u vd khd ning gn duttg hythoxit sit d6
0-6,5, kha nnng hdp php As boi hychoxit

tht
h€s
h6p

Fe/As >30, hdm lugng As cdn lpi tong nu6c c6
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1. MOtliu

Nhir.rg ndm gdn ddy, 6 nhi6m kim lo4i n4ng
tlAc biQt li asen tl6 thu hrit sg quan tAm cria
nhi6u nhd khoa hgc. Phin lon su nhi6m ddc
asen th6ng qua viQc sri dgng ngudn nu6c, luong
thuc, thuc phAm d nhirng virng <15t, d6t, kh6ng
khi nhi6m asen []. C6c triQu tr(mg cria nhi6m
ddc asen bao giim sr,r thay ddi mdu da, hinh
thdnh cria cilc v6t cimg trdn da, ung thu da, ung
thu phdi, ung thu thAn vi bdng quang cflng nhu
c6 th€ ain toi ho4i tu. D6ng lo ng4i ld hi€n nay

'T6c gi|li€n hQ. DT: 84-4-38584995
E-mail: khainm@vnu. edu.vn

chua c6 phuong phdp hiQu qui <lti rli6u ni
nht'ng cin bQnh nguy hii5m niy. TrOn thii gioi
c6 hing chgc triQu nguoi de bi benh den vi
rung m6ng chdn, sing ho6 da, wrg thu da... do
sri dpng nguOn nudc sinh hoat c6 niing tlQ asen

cao l2l. Nhi6u nu6c dd ph6t hiQn hdm luqng
asen r5t cao trong ngudn nu6c sinh hopt nhu
Canada, Alaska, Chile, Arhentina, Trung Qutic,
Indon€xia, Th6i Lan, Bangladesh,... 12, 31. O
Trung Quiic, nim 1993 ph6t hiQn 1.546 nan
nhAn cria cdn b6nh arsenicosis (b€nh nhi6m dQc

asen) nhtmg cho cltin thoi tti6m ndy di ph6t hiQn

13.500 benh nhen, tip trung nhi6u nh6t d tinh
An Huy, Son Tdy, NQi M6ng, Ninh Ha, TAn

Cuong. Hdm luqng asen ph6t hi6n cluo. c trong
l6s
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nudc u6ng l6n tliin 4.430 gL't edp tli M3lan
916 tri asen cho ph6p cria TO chric y tii th6 gioi
(WHO, 10pg L-t) t4l. O Tdy Bengal, tren 40

triQu nguoi c6 nguy co nhi6m dQc asen do si5ng

trong c5c khu vgc c6 ndng tlQ asen cao gilp 370

hn ndng d0 cho ph6p cria T6 chric V ti5 th6 gioi.

Con st5 benh nhan nhi6m dQc asen d Archentina

cflng l6n 20.000 nguoi.Ngay ci c6c nu6c ph6t

tri6n nhu My, Nhat Ban cflng tlang phdi etii ptrO

v6i thyc tr.ang 6 nhi6m asen. O M!, theo nhting

nghi€n cr?u m6i nh6t cho thdy tr6n 3 tri€u nguoi

den My c6 nguy co nhi6m dQc asen, voi nguiin
,t,x

nudc u6ng c6 n6ng t10 dao tlQng tt 45 - 92 1tg

L-1. Cdn d Nhat Ban, nhimg ngn nhen ddu ti6n

c6 triQu chimg nhi6m asen d6 <lugc ph6t hiQn tt
nIm 1971, cho tltin ndm 1995 dd, c6 217 nwr
nh6n ch6t vi asen [3].

HiQn nay & c6c virng n6ng th6n ViQt Nam

pnan tOn vdn sri dqng nudc ngim trong sinh

hopt. Tuy nhiOn ngudn nu6c ngAm cua mQt gti

virng cfrng phei d0i m[t voi v6n AA i6t e,eng to

nggi vd 6 nhi6m asen. Theo th5ng k€ chua ddy

tlt, hiQn ViQt Nam c6 khoang hon 1 tripu gilhg
khoan c6 ndng dQ asen trong nudc ngdm cao

hon tt 20-50 hn theo ti6u chuAn cua B0 Y t6
(10 pg L-t) [5].Nhimg nghi6n crlu gdn tliy cho

th6y nudc ngim O vung ddng blng SOng H6ng

vi ddng bing S6ng'Crtu Long c6 him luqng
asen lh6 cao, nhiAu noi vugt qua tiOu chuAn cho

-4. , Aph6p t16i voi nudc u6ng. Nhtng tinh tluo. c ph6t

hiQn nudc ngAm q6 hdm luqng asen cao g6m

Hd Nam, Hi NOi, Phri Thg, D6ng Th6p, Ki€n
Giang, Long An [6]. Nghien crlu niy tlugc thgc

hign nhim iilinh gi6 mric tlQ 6 nhi6m ngudn
,lnudc ngdm tlugc sri dpng lirm nu6c cdp cho

sinh hogt boi asen t4i mQt si5lfiu v.uc n6ng th6n

ddng blng S0ng Hdng vd tim hi6u gini ph6p

c6ng nghQ gi6m firi6u hdm luqng asen trong

nguiin nudc.

2. D5i tugng vi phuong ph6p nghiGn ctfru

2.1. Dia didm liiy mdu

Mdu nudc ttuo. c l6y ld m6u nu6c ngim sri

dgng cho sinh ho4t tpi x6 V[n Ly, huyQn Lf
Nhin vi xd Binh Nghia huyQn Binh Luc, tinh
Hd Nam. C6c di,5m nghi€n cr?u ndy nim d phia

D6ng cria tinh He Nam. Cic xd Vdn Lf vd Binh
Nghia ddu h cbc xi n6ng nghiQp thudn ,

nguoi din sri dpng nudc giiSng Hroan ld ngudn

nu6c c6p chinh cho sinh hopt vd chdn nu6i. T4i

cfuc xi tr6n, l0 mdu nu6c tlu-oc l6y ngdu nhi€n

cho m6i xa.

2.2. Phuongphdp nghiAn cw

- Phan tich mQt siS chi ti6u trong nu6c: M6u

nudc tlugc tto pH blng m6y tto pH nhanh t?i
hiQn truong, As duo. c phan tich b[ng phuong

ph6p quang ptr6 h6p thp nguy€n trl (AAS) c6 sri

dung b0 bay hoi hydride tIVH-l tren mgy

Shimadzu AAS 6800.

- Circ thi nghiQm vd anfr huong cua thdi

Brm, pH, ndng <lQ kim lopi n[ng d6n khi ndng

h6p phrr cria hythoxit s6t. vtdi thi nghiQm dAu

tluqc lflp lai 2 l6n, ktit qun Ay gi6fi trung binh
cria c6c hn l4p:

+ Thdi gian hlip phs: Cho vio m5i binh
nhlra @E) 100 mL dung dich Fe(III) c6 n6ng dQ

50 mg L-r, didu chinh pH cria hQ tt6n ktroang 6,5

blng NaOH holc HNO: 0,01M. ThOm vdo hQ 1

mL dung dfch c6 ndng dQng As(III) 100 mg L-r,
khu6y ddu sau c6c khoing thoi gian: l, 5, 10,

15, 25, 30, 40,60 phrit, lgc thu dung dich d.i

x6c ttinh hdm luqng asen cdn lai b6ng phuong
ph6p n€u tr€n.

+ pH: Cho vdo binh nhUa (PE) 40 mL dung

dlch 125 mg Fe(III) L-1, l0 mL dung dlch 0,5

mgAs(III) l-t. OC c6c pH kh6c nhau, c6c th6

tich axit (HNO3 0,02M) holc kiAm (NaOH

0,02M) tu 0 tttin 20 rnL dugc th€m vdro binh
nhlra tr6n. O6 Aam bio cudng t10 ion trong cic
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mdu thi nghiQm tuong iluong nhau, mQt luqng
dung dich mutii NaNO3 0,02M dugc th6m vdo

sao cho thii tich cia hQ <tat 100 mL. Sau thdi
gian tlim bno hQ cdn b[ng mQt ph6n m6u duo. c

ly tAm (3.000 vdng/phit), lgc dung dich vi x6c

dinh hdm lugng As blng AAS, phin cdn lpi
duo. c do pH b6ng m6y tlo pH.

+ Ty le Fe/As: Voi dung dich c6 him luqng
As(II$ ban dAu li 0,5 mg L-ttrQn vdi dung dich
hyclroxit Fe(III) c6 ndng dO tt 5, 10, 15, 20,25,
30,40, 50, 60, 70, 80 vi 90 mg Fe L-r theo fj lQ

1:1. Khu6y dAu dung dlch trong lfioang thdi
gian ld 40 phit sau tl6 lgc vd x6c tlinh him
lugng As cdn lai trong dung dich.

- Phuong ftinh Lagergren: Phuong tinh
Lagergren O$c 1) md ta <lQng hgc cria qul trinh
h6p phU nhu sau:

4-=1110 -n1 (l)
dt "e

Liy tich phan x6c dinh (t(0-t),r
q,(0 - qr)) ta duo. c phuong tinh:

ln(q" - 1) = -H +lnq" (2)

hay q,=q (l-e-H\ (3)---J at 7e\-

Trong d6 k h h[ng s6 h6p phu Lagergren, q
ld luqng ion bi h6p phu (-g g-t) t?i thoi tliiim t
(phf|. Hang sO thyc nghiQm k c6 thii tim ttugc

A,boi he sO g6c cria tludng thlng li6n hQ gita
ln(q" - Q)vitt.

3. K6t qui nghiGn crriu vi thfro lu$n

3.1. HiA.n trqng chiit bqr7 nttrc khuvlrc nghi€n
cm

fiSt qua <tidu tra tinh hinh c6p nu6c sinh

hoat tai x6 Vdn Lf, huyQn Li Nhan vi Binh
Nghia, huyQn Binh Lgc tinh Hd Nam cho th6y

a . .A
cac nQ (uln cnu yeu su oung nuoc greng Knoan,

nudc gi6ng Kroi vd nudc mua cho sinh ho4t, [n
uSng (Bang 1).

Bang l. Thi5ng kC tinh hinh c6p nudc sinh ho4t t4i hai xl Vnn Lf vn Binh Nghia

3.303/12.786Xd Binh Nghia
Xe Vnn L\t

3.303/12.786 1.875
r.68616.782 9s 1.555 30

Qua tli€u tra cho th6y viQc khoan giting tt6
x,khai nudc ngdm cria c6c h0 den d Hd Nam

kh6ng chri f dtin khoang c6ch tl5i thi6u gita vi
.A

tri gi6ng vor cilc c6ng tinh chdn nu6i, h6 xi md

chri y€u cln cri vio c6c vi tri thuan tiQn cho sinh

ho4t cria h0 gia dinh. Theo th6ng tu
L5/2OO6IBYT vd vi€c kiiSm tra vQ sinh nudc

-is4ch, nudc [n udng vd nh] ti6u h0 gia tlinh thi
khoang c6ch tl4t ti€u chuAn cria gi6ng nudc voi
nhd ti6u ho{c chu6ng trai li 10 m thi si5 giting

l\xiy c6ch chu0ng tr4i vi hO xi duoi 10m xd Binh
Nghia ld 322 gi6ng; t4i xd VAn ry b 1.457
gri5ng. Voi nhtng hiQn trang x6u vd ch6t luqng

,lnudc ng6m cria lhu v.uc, nhAn den d <16y phni

sri dpng nudc mua thay thti clro nu6c ngim 4,5
t.phpc vU 6n u6ng vi c6c nhu cdu sinh hopt lhric.

Tuy nhiOn luqng nu6c mua thudng kfiOng tl6px'tmg dt cho nhu cAu srl dgng, nhit li vio mira

kh6 nOn viQc srl dgng nudc giting Kroan li
kh6ng the tr6nh lh6i. Hon nta c6c giting lhoan
d t16y ddu chi c6 hQ thting lqc cton giln n6n

kh6ng thiS loai b6 ilugc asen trong nudc ngAm.

D6 x6c tlinh hiQn trang 6 nhi6m asen trong
, x .l .....tnu6c ngdm, dO tai ti€n hinh phdn tich n6ng tlQ

asen trong 20 mdu nudc t4i hai xd VIn Lf vd
Binh Nghia (m5i xa 10 mdu). KiSt qui phan tich
iluqc thiS hi€n d Hinh l.
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Hinh l. pH vd hdm lugng asen tong m6u nu6c t4i c6c ttirSm nghi€n cuu.

Klit qui phan tich cho thAy: Tpi xd Vin Lf
voi l0 miu nu6c nghiOn ctu thi c6 1/10 miu c6

hdm luqng asen duoi l0 ltgL-l,9/10 miu nu6c

c6 him lugng asen lon hon 50 pgL". T4i xd

Binh Nghia vqi 10 m6u nudc nghi€n criu thi
kh6ng c6 miu nu6c ndo c6 him lugng asen nh6

hon l0 pgL't;5/10 miu nu6c c6 hdm lugpg

asen nim trong khod,ng l0 - 50 pg L-r, cdn l4i
5/10 miu nudc c6 hdm lugng asen lon hon 50

pg L't. Ktit qud phdn tich tr€n hoin toan phir

hqp voi k6t qun nghiOn quan tric cria Trung tAm

nudc s4ch vd vQ sinh m6i truong n6ng th6n, Sd

N6ng nghiQp vi Ph6t tri6n n6ng th6n Hi Nam
khi nghiOn cfu t6ng sO O.OOO mdu nudc trOn <1!a

ban tinh Hi Nam cho th6y hiu h6t c6c miu do

<luo.c hdm luqng As lon l0 pg L-t [5]. Voi tinh
hinh 6 nhi6m asen cao cirng voi nhfi'ng t5c h4i
cria asen eOi voi sfrc kh6e con nguoi, nhu v{y
cdn thii5t phii c6 gi6i ph5p cdng nghQ phn hqp

itr5 xri lf As trong nu6c trudc khi sri dung.

3.2. DQng hec hiip phlt

Lugng As(IIf bi h6p thp boi hy<troxit sit
ting l6n theo thoi gian. T5c d0 h6p phq t6ng

nhanh trong khoing 15 phrit ttiu ti€n (1,3-3,8

mg g-r phrifl, tinh theo Fe, Hinh 2), sau d6 t5c

<10 h6p phu giem xu5ng <0,1 mg g-r phritt o
khoang thoi gian sau phrit 15 vi d4t cdn bdng d

phrit 25, hi€u su6t tSch As(III) khoi pha l6ng <tpt

gg,8y' Tai di€m cin bing, luqng As(IID h6p

php boi hy<lroxit Fe d4t 19,91 mg g-t ltinh theo

Fe).

Phuong trinh Lagergren m6 ti <lQng hgc h6p

phu As(III) boi hyctroxit Fe voi hing sti hAp phs
Lagergren k: 0,486. Phuong trinh hdi quy

Q,=19,77(I-"u'otu') voi hQ sli tuong quan

*:0,92, sg kh6c biQt kh6ng c6 y nghia gita gi5

tri q" <lugc tinh toan hdi quy vi thgc nghiQm

(19,77 vi 19,91) thC hiQn phuong trinh
Lagergren m6 ta t6t dQng hgc hAp phs As(III)
boi hy<troxit sit.
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Hinh 2. DQng hec qy tinh hAp phu As(X) boi
hytlroxit s5t theo thoi gian.
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33. Anh httug pH ddn kha ndng hiip phu

K6t qui kh6o s6t 6nh huong cria pH ttdn khn
ning h6p phg As(II! cria hydroxit Fe rluo. c th6
hiQn d Hinh 3.

916 d pH tdng tu 7 - 8 thi khe ndng h6p php
asen th6p hcn so v6i khoing pH 5,0 - 6,5. Khi
916 d pH tEng tu 8 - 9 thi khe ndng h6p php
asen lpi ting nhrmg titurg chfm hon so voi
khoing pH tu 5,0 - 6,5. Khi ndng hdp phq asen

lon nh6t t4i pH 6,0 - 6,5 vi tai pH ndy khi n6ng
hinh thinh keo hythoxit Fe tliQn tfch bA m{t
duong li lon nn6t JZ1. Do vay d pH gAn trung
tinh, kha nlng hAp phg asen cria hytlroxit Fe ld
t6i uu.

3.4. Anh htrdng cfia rj,lQ chtit hiip phlt

Ann nuong cua ty lQ Fe/As tttin khn ning xri
lf As trong nudc duo. c ttr€ nien trong Hinh 4 tai
pH cria he d thoi <titim cdn Ueog 

"up 
xi 6,5. Ktit

qui nghiOn criu cho thAy voi ndng dQ ban ttAu li
50 pg As L-1, hiQu su6t khri As 1*r6i dung dch
ttat di5n 60% ldri t! lQ Fe/As : 20, tj lQ Fe/As
thi luqng As cdn l4i trong dung dlch cdn blng
cdng giim, tuong img voi luong bi h6p pfur boi
hytlroxit Fe cdng ting. D6 d1t giir ni n6ng ttQ"
As trong nudc duoi 10 pg L-t thi ry le Fe/As >
30. NhiAu nghiOn cr?u gdn tl6y cfing chi ra ring,
asen dugc lo4i b6 v6i hiQu su6t cao ntiu tj lQ

Fe/As > 20 vd khi ndng lopi b6 As lf tuong ni5u

Fe/As > 50.
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Hinh 3. Antr truong cua pHd6n hqng As(III) bi h6p
php bdi hythoxit Fe (a) vd n6ng tlQ As(m) con lsi (b).

Kiit qui nghi€n criu cho thSy cho th6y khd
n6ng h6p phg asen bi enh hudmg 16 rQt boi pH.
Khi pH tnng den ft 4 - 6,5 thi hd.,rn luqng cria
asen cdn lai nong dung dlch gi6m mph br40,4
pg L-l xudng 1,2 pgL-r, c g t6 khi ndng hip
phg asen tdng manh khi pH ting tr) 4 - 6,5. i
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l. K6t tufn

Nghi€n cr?u nirY cho th 6

nhi€m asen t4i mQt s6 virng ng

blng s6ng htong dr5i cao, vugt ti6u

chuAncho lin.

Ktit qui nghi€n cr?u vA khi n6ng sri dgrry

vdi ty lQ Fe/As >30, ham hgng As cdn 14t trong

nu6c c6 khi nilng ttat duoi 10 pg L-t. ,

Ldi cim m

COng trinh niy tlugc hoan thanh yoi sg tai

trg chinh vA Hnfr phi cua Dai hqc Qudc gia Hn

NQi trong lhoa

hgc md si5 chdn

thinh cim c gia

Hn NOi vd ql ltruytin lilrich cria Trudng Dai hqc

Khoa hgc Tg nhi6n thuQc DHQGHN.
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There is some concern regarding the heavy metals contaminated in groundwater due to the

potential risks of human r*po*.. Arsenic (As) may cause deleterious effects on human health due to
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intake dringking water in conatrninated areas. This study 'was canied to investigate the arsenic

contents in groundwater in peri-urban arqN of Hanam City and applied hydrous ferric oxide (HFO) as

sorbent for removal. The arsenic content in groundwater in the studied ,lreas w.rs upto 40 times

exceeded maximum allowable concentration As in drinking water (10 pgAs L-t). 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)
yieldefl 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 ofAs less than 10 pg L-t.

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