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Tom tat Hién nay \in d& 6 nhém kim loai ning trong méc ngim dugc quan tam bi nguy &
tiém 4n rai ro tich kiy caa chingddi véi con ngroi. Asen c6 th gay ra hang la tacdong dén src
khoe bsi né dugc tham nlp vao con ngoi quaduong nrdc uong & cac vang 6 nldim. Nghién
ciru nay tén hanhdanh gia hamudong asen (As) trongudc ngim & khu we ndng théninh Ha
Nam vaing ding hydroxit ét lam vat liéu hip pha dé loai bo né. Hin trang 6 nhém asertai mot
sd viing ndng théntdng king séng KNng tai nghién du nay cho thy mirc do 6 nhiém trong doi
cao, wot tiéu chin chophép dén 40 hn. Két qua nghién eu vé kha nang sr dung hydroxit sit dé
hip phu asen trong msc cho thy khoang pH i wu 1a 6,0-6,5,kha nang hap phu As boi hydroxit
sit dat 19,9 mg ¢. Bong hpc qua trinh Ap phy tuan thi theo plrong trinh Lagergrendi hé sb k
= 0,486, plrong trinh i quy g=19,77(1-€**% véi hé s twong quan R=0,92, thi gian Hip ph
dat can ting trong khang 15 phat th hién hiéu suit hip phu As cua hydroxit sit cao.Ty 18 Fe/As
anh hrong rd rét dén kha nang xir Iy As, V6i ty 1 Fe/As >30ham lugng Ascon lai trong nréc co

kha nang dat duéi 10 pg L%

1. M& dau

Nhitng rim gin day, 6 nhém kim loai ning
dac biét la asendd thu hat & quan tam ga
nhiéu nha khoa &c. Phin lén sr nhiém doc
asen théng qua & sr dung ngwn nudc, hrong
thuc, thrc prim & nhiing vangdat, dat, khéng
khi nhém asen [1]. Cac &u tring dia nhém
doc asen bao @n ar thay déi mau da, hinh
thanh @a cac ¢t cing trén da, ung thda, ung
thu phoi, ung thr than va bang quangiag nhr
c6 thé dan t6i hoai tir. Dang lo ngi la hién nay
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chua c6 plrong phap Hu qua dé diéu tr
nhitng cin bénh nguy hém nay. Trén th gidi
c6 hang chc trigu ngroi d& b bénh den va
rung mong chénisg hoa da, ung thda... do
st dung ngwn nuéc sinh hat c6 rong do asen
cao [2]. Nhéu neéc da phat hén ham irong
asen 4t cao trong ngdn nréc sinh hat nhu
Canada, Alaska, Chile, Arhentina, Trungé@u
Indonéxia, Thai Lan, Bangladesh,... [2, 8.
Trung Quc, rim 1993 phat hién 1.546 @n
nhan @a cin bénh arsenicosis @mh nhEm doc
asen) nhng chodén thoi diém nayda phat hin
13.500 Ignh nhan, 4p trung nhéu nht ¢ tinh
An Huy, Sn Tay, Noi Méng, Ninh Hi, Tan
Cuong. Ham trgng aserphat hién dugc trong
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nudc uwong 1éndén 4.430 g [* gip toi 443 kn
gia ti asen cho phépaa To chic y € thé gii
(WHO, 1ug L™ [4]. O Tay Bengal, trén 40
trigu ngroi c6 nguy © nhiém doc asen dodng
trong cac khu wc c6 rong do asen caoip 370
lan nbng d6 cho phép &a To chic Y té thé gidi.
Con $ bénh nhan niim doc aseny Archentina
ciing 1én 20.000 ngpi. Ngay @& cac nréc phat
trién nhr My, Nhat Ban ding dang plii dbi pho
v6i thuc trang 6 nhém asenO My, theo niing
nghién ¢u moi nhat cho thiy trén 3 tréu ngroi
dan My c6 nguy © nhiém doc asen, &i ngudn
nudc wng c6 ng do daodong tir 45 — 92ug
L. Coné Nhat Ban, nhirng ran nhandau tién
co trigu ching nhEm asentd dugc phat hén tir
nam 1971, chodén nim 1995da c6 217 an
nhan clit vi asen [3].

Hién nay ¢ cac vung ndng thén ¥i Nam
phan I6n VAn ar dung nréc ngim trong sinh
hoat. Tuy nhién ngbn nuéc ngim cia Mjt sH
ving ciing phii ddi mat vai van dé rat dang lo
ngai vé & nhiém asen. Theo ting ké chra day
du, hién Viét Nam c6 khang ton 1 triéu giéng
khoan c6 Bng do asen trong wsc ngim cao
hon tr 20-50 kn theo tiéu chin cia By Y té
(10 ug L™ [5]. Nhitng nghién 6¢u ¢in day cho
thiy nuéc ngim & viingdong bing Séng Kng
va déng hing Séng @u Long c6 hamuong
asen kha cao, rhi noi vuot qua tiéu chén cho
phépddi véi nuéc ubng. NHing tinh dwgc phat
hién neéc ngim c6 ham lwong asen cao ign
Ha Nam, Ha Ni, Pha Th, Pong Thap, Kién
Giang, Long An [6]. Nghiént nay duoc thuc
hién nhim danh gia mac do 6 nhém ngwn
nudc ngim dugc sr dung lam mude cip cho
sinhhoat boi asentai mot b khu wrc néng thén
dong king Séng Wng va tim hiéu giai phap
céng nght giam thiéu ham leong asen trong
nguon nuéc.

2.Poi twgng va phrong phap nghién du
2.1.Pja diém ldy miu

Mau nuéc duoc ldy 13 miu neéc ngim s
dung cho sinhhoat tai xa Van Ly, huyn Ly
Nhanva xa Binh Nghia huyn Binh Luyc, tinh
Ha Nam. Cac diém nghién &u nay nim & phia
bongcuatinhHa Nam.Cac xa Van Ly va Binh
Nghia déu 1a cac xa noéng nghip thiin tiy,
nguoi dan s dung nrée giéng khoanla nguon
nudc cp chinh cho sinthoat va chan nudi. Tai
cac xa trén, 10 rdu nuée duoc lay ngau nhién
cho ndi xa.

2.2. Phrong phép nghiénieu

- Phan tich mt sb chi tiéu trong mdc: Mau
nuéc dugc do pH king may do pH nhanhtai
hién treong, As duoc phantich bing phrong
phap quang ph hip thu nguyén & (AAS) c6 sr
dung b bay hvi hydride HVH-1 trénmay
Shimadzu AAS 6800.

- Cé&c thi nglim W& anh hrong dia thi
gian, pH, ®ng do kim loai ning dén kha ning
hip phu caa hydroxit sit. M&i thi nghém déu
duoc lap lai 2 lan, két qua lay gia ti trung binh
cua cac dn lap:

+ Thoi gian Hip phi: Cho vao i binh
nhya (PE) 100 mL dungidh Fe(lll) c6 mngdd
50 mg L, diéu chinh pHcua h¢ d¢én khoang 6,5
bang NaOH hdac HNO; 0,01M. Thémvao hé 1
mL dungdich c6 nong dong As(lll) 100 mg L,
khudy déu saucac khoang thdi gian: 1, 5, 10,
15, 25, 30, 40, 60 phdtpc thu dungdich dé
xac dinh ham luong asercon lai bang phrong
phap néu trén.

+ pH: Chovao binh nhra (PE) 40 mL dung
dich 125 mg Fe(lll) !, 10 mL dungdich 0,5
mgAs(lll) L™ Bé cac pH khac nhau, cacéth
tich axit (HNQ 0,02M) hdic kiém (NaOH
0,02M) tr 0 dén 20 mL duoc thém vao binh
nhya trén.Dé dam bao ardng do ion trong cac
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mau thi nghém twong duong nhau, rt luong

dung dch mwi NaNO; 0,02M duoc thém vao
sao cho th tich aia h¢ dat 100 mL. Sau tbi

giandam bao hé can king mbt phin mau dugc

ly tdm (3.000 vong/phut)pt dung dch va xac
dinh ham kong As king AAS, phin con hi

dugc do pH bing méaydo pH.

+ Ty 1€ Fe/As: Wi dungdich c6 ham legng
As(lll) bandau 14 0,5 mg [* tron véi dungdich
hydroxit Fe(lll) co n6ng do tr 5, 10, 15, 20, 25,
30, 40, 50, 60, 70, 80 va 90 mg Fétheoty 18
1:1. Khuly déu dung dch trong khang thi
gian la 40 phut sado loc va xacdinh ham
lugng As condi trong dung déch.

- Phrong trinh Lagergren: Rifong trinh
Lagergren (Bc 1) m6 & dong hoc cia qué trinh
hap phy nhr sau:

4. k(g, - q,) )

Lidy tich phan xac dinh (t(0-t),

g, (0-q,)) taduoc phrong trinh:

In(d, - q,) = ~kt+Ing, @
hay q =q,(1-¢e™") 3)

Trongdd k & hing $ hap phi Lagergren, g
la lrong ionbi hip phy (mg g") tai thoi diém t
(phat). Hing $ thuc nghém k c6 ti¢ tim duoc
boi hé sb goc @a duong thing lién & gira
In(g, -g)vat.

3. Két qua nghién aru va thao luan

3.1. Hién trang chit lwong neéc khu wee nghién
cuu

Két qua diéu tra tinh hinh &p nueéc sinh
hoat tai xa Van Ly, huy¥n Ly Nhén va Binh
Nghia, huyn Binh Luc tinh Ha Nam cho #y
céac 1o dan chi yéu sr dung nréc giéng khoan,
nudc giéng khoi va nréc mra cho sinh hat, an
uéng (Bang 1).

Bang 1. THng ké tinh hinh4p nedc sinh hat tai hai xa Viin Ly va Binh Ngia

biadiém S ho/SO6 dan $ gieng kloi S6 gieng khoan $ hd dung nréc séng
Xa Binh Ngha  3.303/12.786 1.875 596 410
Xa Van Ly 1.686/6.782 95 1.555 30

Quadiéu tra cho thy viéc khoan ging dé
khai nréc ngim aia cac b dan ¢ Ha Nam
khéngchua y dén khoang cach ©i thiéu gitta vi
tri giéng Wi cac congtrinh chin nuéi, b xi ma
cha yéu cin ar vao cac vtri thuan tién cho sinh
hoat cia h gia dinh. Theo théng ut
15/2006/BYT ¢ viéc kiém tra & sinh nrée
sach, nréc an uong va nha tiéu dgia dinh thi
khoang cachdat tiéu chdn cia giéng nrgc voi
nha tiéu hac chubng tri [& 10 m thi 6 giéng
xay cach chéing trai va ho xi duéi 10m xa Binh
Nghia la 322 ding; @i x& Van ly la 1.457
giéng. V6i nhirng hién trang »au Vé chit lugng
nuéc nghm aia khu wrc, nhan dary day phii

s dung nréc muea thay th cho nrgc ngim dé
phuc v an udng va cac nhuat sinh hat khéac.
Tuy nhién {rong nréc mra throng khéngdap
rng du cho nhu &u ar dung, nhit 1a vao mua
khdé nén vgc sr dung nréoc giéng khoan la
khéng ti¢ tranh kioi. Hon nira cac ging khoan
& day déu ch c6 k& thdng loc don gian nén
khong tte loai bo duoc asen trongudc ngim.

Pé xacdinh hién trang 6 nhém asen trong
nuéc ngim, dé tai tién hanh phan tichamg do
asen trong 20 &u rudc tai hai xa Van Ly va
Binh Ngha (mdi x& 10 miu). Két qua phan tich
duoc thé hién ¢ Hinh 1.
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Hinh 1. pHva ham lugng asen trong Au nudc tai cac diém nghién éu.

Két qua phan tich cho #ly: Tai x& Vin Ly
vé6i 10 miu nude nghién é¢u thi c6 1/10 riu co6
ham lrgng asen d6i 10 pug L™, 9/10 miu nuée
c6 ham frong asendn hon 50 ug L™ Tai x&
Binh Ngha wi 10 mhu nuéc nghién au thi
khéng c6 Mu nréc nao c6 hamuong asen nh
hon 10 ug L™ 5/10 mdu neéc cé ham kong
asen am trong khang 10 — 50ug L™, con lai
5/10 mhu nudc ¢6 hamikong asendn hon 50

ug L™ Két qua phan tich trén hoan toan phu

hop vai két qua nghién quan #ic cia Trung tam
nudc sach va vé sinh méi teong ndng thén, &
N6ng nghép va Phat trién néng thén Ha Nam
khi nghién ¢u tong $ 6.000 nu nuée tréndia
ban tinh Hi Nam cho thy hau hét cac miu do
dugc ham lwong As bn 10pug L™ [5]. Véi tinh
hinh & nhém asen cao cungéi nhiing tac hi
cia asenddi véi sc khoe con ngoi, nhu vay
can thiét phai co giai phap céng ngh phu hop
dé xur 1y As trong réc truege khi sr dung.

3.2.Déng hoc Wip phu

Luong As(lll) bi hip thy boi hydroxit sit
ting lén theo thi gian. Toc d6 hip phu ting
nhanh trong khing 15 phatdau tién (1,3-3,8
mg g' phut’, tinh theo FeHinh 2), saui6 toc
do hép phu giam xubng <0,1 mg g phuat* &
khoang thyi gian sau phat 1574 dat can ling ¢

phat 25, héu suit tach As(l11) khoi phalong dat
99,8%. Tai diém can lng, ong As(lll) hap
phu boi hydroxit Fedat 19,91 mg @ (tinh theo
Fe).

Phrong trinh Lagergren mé tiong hoc hap
phu As(l1l) bai hydroxit Fe \6i hing & hip pha
Lagergren k= 0,486. Riong trinh hi quy
q = 19771- e **%) voi he s tuong quan
R?=0,92, & khac biét khéngceo y nghia gira gia
tri Qe dugc tinh toan hoi quy va thuc nghém
(19,77 va 19,91) tk hién phrong trinh
Lagergren mét tét dong hoc hip phu As(lll)
boi hydroxit sit.
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Hinh 2.Dong hoc qua trinh hip phu As(lll) boi
hydroxit sit theo thyi gian.
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3.3.4nh heong pHdén kha nang hip phu

Két qua khao satinh hrong aia pHdén kha
nang Hip pha As(lll) caa hydroxit Fe duoc thé
hién ¢ Hinh 3.
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Hinh 3.Anh hrong ciia pHdén lugng As(l11) bi hap
phu bai hydroxit Fe (ajva nong do As(lll) con lai (b).

Két qua nghién ¢u cho tiy cho thy kha
ning hip phy asen banh hrong rd €t boi pH.
Khi pH tang din tr 4 — 6,5 thi hamulong aia
asen condi trong dung éch giam manh tr 40,4
ng L* xudng 1,2 pg [, ching © kha ning Hip
phu asenang manh khi pH ting tr 4 — 6,5. Khi

gia ti pH ting tr 7 — 8 thi ki nang hip phu
asen thp hon so \bi khoang pH 5,0 — 6,5. Khi
gia ti pH ting tr 8 — 9 thi ki nang hip phu
asen di tang nhrng ting clim hon so \6i
khoing pH tr 5,0 — 6,5. K& nang hip phy asen
|én nhit tai pH 6,0 — 6,5vi tai pH nay kha niang
hinh thanh keo hyiroxit Fe dién tich B miat
dwong 1a lén nhit [7]. Do Ay & pH @n trung
tinh, kha nang Hip phu asencua hydroxit Fela
t6i wu.

3.4.4nh heong cia 1y 1é chat hap phu

Anh hrong cuaty 1é Fe/Asdén kha nang xi
ly As trong mréc duoc thé hién trongHinh 4tai
pH cua ke & thoi diém can Bing Xip xi 6,5. Két
qua nghién @u cho thy véi ndng do bandau la
50 pg As L', higu stit khir As khoi dungdich
dat dén 60% khity 16 Fe/As = 20ty & FelAs
thi lugng As con lai trong dungdich can Bng
cang giam, trong tng Wi lwong bi hip phu boi
hydroxit Fe cang ting. Bé dat gia tri ndng do
As trong nréc dusi 10 pg L thi ty 16 Fe/As >
30. Nhéu nghién &u gin day ciing chi ra fing,
asenduoc loai bo véi hiéu suit cao ru ty 18
Fe/As > 20 va kinnang laai bo As ly tréng réu
Fe/As > 50.
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Hinh 4.Anh hrong giraty 1¢ Fe/Asva ham luong
As(IIl) con lai trong dungdich can lang.
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4. Két luan

Nghién c¢u nay cho thy hién trang 6
nhiém asentai mot sd vang néng théndong
bing séng Kng & mirc trong dbi cao, wot tiéu
chuéin chophép dén 40 An.

Két qua nghién ¢u vé kha niang sr dung
hydroxit sit d¢ hip phu asen trong moc cho
thiy khoang pH i wu 1a 6,0 — 6,5kha ning
hip phu As i hydroxit sit dat 19,9 mg d-
bong hc qua trinh Ap phy tudn thi theo
phuong trinh Lagergren di hé 5 k = 0,486,
phuong trinh hoi quy g, = 1977(1- e **%)
v6i hé sb trong quan B=0,92, thyi gian Hip
phu dat can king trong khéng 15 pht t hign
hiéu suit hip phu As cua hydroxit sit cao.Ty I¢
Fe/Asanh hréng rd rét dén kha nang xi 1y As,
vai ty [€ Fe/As >30ham lugng Ascon lai trong
nudc c6 kha nang dat dudi 10 pug L
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Removal of arsenic from groundwater in peri-urbegaa by
hydrous ferric oxide
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There is some concern regarding the heavy metaitagonated in groundwater due to the

potential risks of human exposure. Arsenic (As) rmayse deleterious effects on human health due to
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intake dringking water in conatminated areas. Tstisdy was carried to investigate the arsenic
contents in groundwater in peri-urban areas of Ha@#y and applied hydrous ferric oxide (HFO) as
sorbent for removal. The arsenic content in grouatdwin the studied areas was upto 40 times
exceeded maximum allowable concentration As inkimi water (10 pgAs t). Batch adsorption
experiments were carried out by considering varisolsition pH, interaction time, hydrous ferric
oxide concentrations. The adsorption of arsenitéymro ferro oxide was found being optimal at pH
ranged 6.0 — 6.5. The adsorption was very fagtllyitand maximum adsorption was observed within
15 min of agitation for arsenite and following Laggen equation with adsorption rate constant (k)
yielded 0.486. The ratio Fe/As was also importailactor effecting the removal of arsenite in water
environment and it was found that at Fe/As >30ltiesuremained contents of As less than 10 fig L

Keywords Arsenic, Groundwater, HFO, Removal, Supplied wate



