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ABSTRACT

Sufficient quality of groundwater (i.e. without arsenic contaminant for
domestic use purposes) is necessary for sustaining the living in rural areas of
Vietnam. This study investigated the combination of simple arsenic removal
engineering and advanced home-made adsorbent as a suitable approach
toward arsenic removal from the high arsenic contaminant in groundwater.
Arsenic-contaminated groundwater samples at the Cho Vam town, Phu Tan
district, An Giang province were treated in this study. Arsenic contaminant
removal engineering was separated into co-precipitation and absorption
steps. Two parameters including air purging time for the co-precipitation step
and flow rate of ground water for the adsorption step were optimized; the
remained arsenic concentration of treated groundwater decreased to less than
10 ug/L. Such arsenic level of treated water satisfied the arsenic maximum
concentration limitation of the World Health Organization (WHO) for the
domestic-used groundwater. For arsenic removal adsorbent material,
additionally, the home-made adsorbent showed about ~I.2-fold of arsenic
removal efficiency than that of commercial adsorbent (NC-F20). This implied
that the home-made adsorbent showed higher advantage than NC-F20 in
arsenic removal application. The advanced function of home-made adsorbent
could be combined with porous structures of natural zeolite and hydration
facility for iron ions in the structure of bentonite material.

TOM TAT

Nuwde ngam khéng nhiém asen la rat can thiét cho nguoi dan o cac khu viec
nong thon Viét Nam. Trong nghién ciu ndy cho thay viéc két hop mét cong
nghé don gian va chat hdp phu tién tzen tw tong hop la mét giai phap thich
hop cho viéc logi bo asen tir nuwde ngam véi nong do asen cao & cac khu vue
nong thon cua Viét Nam. Mau nuée ng&m tai thi trcfn Cho Vam, huyén Phu
Tén, tinh An Giang la doi twong trong nghién ciru nay. Cong nghé loai bo
asen gom giai doan dong két tia va hdp phu. Hai théng s6 co ban la thoi gian
suc khong khi (giai doan dong két tiia) va lweu heong dong nudc ngam (giai
doan hdp phu) di dugc 16i wu trong diéu kién thi nghiém; nong dg asen con
lai trong nueée ngam sau xir Iy < 10 ug/L va dat tiéu chudn cho phép ddi véi
chi tiéu asen. Ngodi ra, vit liéu hdp phu tw tong hop ciia nghién ciru nay cho
thdy kha ndng loai bé asen cao hon 1,2 lan s0 voi kha nang loai bo asen cia
vt liéu cong nghiép (NC-F20). Su vueot troi vé hoat tinh hdp phu asen ciia vt
lidu tw tong hop cé thé la do su ket hop cdc tinh nang vuot troi cua cdc
nguyén liéu thanh phan; vi du nhu: cau triic rong (zeolite tw nhién) va tinh dé
dang hydrat héa cia cdc ion sdt trong cdu triic cuia betonite.
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1 GIOI THIEU

O nhiém asen di dwoc tim thay ¢ nhiéu noi trén
khap thé gisi (Smedley, 2002); vi du nhu, sy 6
nhiém asen dugc tim thay ¢ mién Bic nudc My va
cac nuéc Chau A (Mondal, 2006; Chatterjee, 1995;
Dhar, 1997). Cac anh huéng ciia asen dén strc khoe
con ngudi di duogc thé hién trong nhidu tai ligu
trudc day nhu 14 sdy thai (Richardson, 2006), bénh
tiéu duong (Navas Acien, 2008) va sung hoa
da...Vi viy, t6 chic y té thé gi¢i-WHO (World
Health Organization) qui dinh gi6i han t6i da cho
phép d6i voi ndng do6 asen _trong nude 1a 10 pg/L.
O Viét Nam, mirc 36 6 nhidm asen clia nudc ngam
duoc tim thay voi muc do cao tai An Giang va cac
tinh khéac; vi du nhu: nude ngdm thude cac huyén
clia tinh An Giang (bao gdm An Phu, Phu Tén va
Thoai Son) duogc tim thiy véi ndng do 6 nhiém
asen ~ 1000 pg/L (bang Ngoc Chanh, 2010). Nong
d6 asen nay 1 cao gap 100 lan so v6i gi6i han asen
cuc dai cho phép (MCL). Thém vao d6, phan 1én
cac ndng ho thudc cac huyén nay s dung nude
ngdm tir cac gleng khoan cho cac muc dich khac
nhau trong cudc song (tim, giit va udng); va su
nhiém ddc asen da dugc ghi nhan trong nghién ctru
trude day (Pang Ngoc Chanh, 2010). Vi vay, viéc
loai bo asen tir nwéc ngam tai An Giang (ciing nhu
cac tinh khac) 1a rat can thiét trude khi ngudi dan
st dung.

Thém vao d6, hiu hét nguoi dan & cac khu vuc
néng thon ciia Viét Nam thuong c6 thu nhap thap.
Do d6, cac yéu cau cho viéc dau tu mot hé théng
loai bo asen tir nudc ngam can phai thoa méan céc
diéu kién sau: (i) chi phi d4u tu thiét bi va cht hap
phu dé loai bo asen phai ré tién; (ii) nguyén liéu
ban d4u dé lam thiét bi va tng hop chat hip phu d&
tim va (iil) nguoi dan tai cdc vung néng thoén co
thé tyr ché tao thiét bi va gia thanh vét liéu hép
phu thép.

Nhu dd biét cac chu tir asen tdn tai & dang
arsenate (H,AsO4 va HAsO4>) trong mdi truong
nudc cd tinh oxi hda va arsenite (H3AsO;’ va
HyAsO3) ton tai trong moi trudng cé tinh khir.
Theo cac tai liéu tham khao bao cdo cho rang dang
khir cia asen (dang arsenite) doc gip 25-60 lan so
v6i dang arsenate va chung rét linh dong trong moéi
truong (Gupta, 2013). Cac cong nghé hién tai dé
loai bo asen bao gdm oxi hoa/két tua; dong tu/két
tua; loc nano (nanofiltration) thim thau _nguoc,
dién phan, hip phu, trao doi ion, tuyén ndi; chiét
dung méi va xt 1y sinh hoc (L€ Hoang Viét va ctv.,
2013; Gupta, 2013; Cao, 2012; Addo Ntim, 2011).
Hau hét cac ky thuat c6 hiéu qua tot va kha ning
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loai bo asen nhét dinh. Tuy nhién, cac k¥ thuat nay
van coOn ton tai mot sé han ché nhu tao ra chét thai
doc hai, hiéu qua t6t dbi voi cac loai nude ngdm co
ndng d6 asen thdp va chi phi dau tu cao. Qua do
cho thiy viéc loai bo asen tir nudc ngam c6 nong
d6 asen cao va chi phi xir 1y thap van con la mot
thach thire 16n.

Gan day, cac bao cao cho thdy cac vat liéu nano
trén co ban 1a oxit sit (vi du, a-Fe,Os; nano oxit
sit trén carbon nanotube, chitosan; va hdn hop oxit
khac v6i sit...) co hiéu qua hip phu asen rat tot
(Gupta, 2013; Cao, 2012; Addo Ntim, 2011). Tuy
nhién, chi phi dau tu cho hé thdng xir Iy cao va
cong doan tong hop vat liéu hap phu rat phic tap.
Tai Viét Nam, vt liéu hép phu asen thuong mai la
NC-F20. NC-F20 duoc ché tao béng cach két tua
cac hat nano oxit sit 1én bé mit chit mang
bentonite. Nhin chung, gia thanh NC-F20 1a cao so
v6i diéu kién song clia ngudi dan tai nong thon.
Thém vao d0, zeolite tur nhién duge xem 1a vat li€u
hap phu thuong mai va rt phd bién trong cic hé
thong xir 1y méi truong va xir Iy ao nudi thuy hai
san (Wang, 2010). Tuy nhién, sir dung zeolite co
the la mot giai phap ky thuat cho cac ngudn nudc
ngim nhiém asen v&i ndng do thap.

Muc tiéu ciia nghién ctru nay la ching minh
viéc két hop mot cong nghé don gian va chat hap
phu tién tién tu tong hop 1a mot giai phap thich hop
cho viéc loai bo asen tir nudc ngdm véi ndéng do
asen cao & cac khu vuc néng thon cua Viét Nam.
Cong nghé d¢é loai bo asen gom giai doan dong két
tha va hap phu. Cac hat vat liéu hap phu dugc ché
tao bang phuong phap udt va don gian. Tét ca
nguyén liéu (bao gdbm ca zeolite ty nhién va
bentonite-Viét Nam); hoa chat (HCI 10% thé tich-
san xuit tai Trung Qudc) va nude khir Ton (nude
DI) da duogc stir dung véi muc dich giam chi phi ché
tao vat li€u va than thién véi moi truong. Phuong
phap nay co the dugc xem 1a mot phuong phap tién
tién cho san xudt chat hap phy vi ¢6 nhiéu vu diém,
nhu: nhanh choéng, tinh 1dp lai cao va co thé thuc
hién san xuat véi quy mé 16n.

2 PHUONG PHAP NGHIEN CUU

2.1 Héa chit

Axit clohydric (HCI 36% thé tich - xuét tai Trung
Qudc); Zeolite tu nhién (Viét Nam; ty 1& Si/Al: 1,2
+ 2,5) va Bentonite (Viét Nam; ty 16 Si/AL: 1,2 +
1,3), cac nguyén liu nay dugc mua tir cac cira
hang hoa chét thuong mai tai Viét Nam; nude khir
Ion (nudc DI) duoc sir dung trong tat ca cac thi
nghiém dé ché tao chat hap phuy; va dung dich tiéu
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chuan asen va sat (dugc san xuat boi cong ty
Merk).

2.2 Miu nuéc ngim

Trong cac thi nghiém, cac miu nudc ngim
nhiém asen duoc iy tir cac giéng khoan c6 cac do
sau tr 20+40 m tai cac vi tri khac nhau, vi du nhu:
huyén An Pha (Phuéc Hung (10°51'59.7"N
105°05'04.0"E) va Khanh An (10°57'13.3"N
105°06'29.7"E)); Che Vam-Phua Téan (10°42'42.9"N
105°20'41.7"E); An Phu-Tinh Bién (10°37'58.4"N
104°58'13.3"E) trong tinh An Giang-Viét Nam.
Cac mau nuéc ngam dugce thu tai tram nude ngam
Trudc khi phan tlch chat 1u0ng nudc, cac yéu cau
lwu trir d6i voi mau nuéc ngam dugce thyc hién
theo hudng dan ctia TCVN 5993-1995 (Chat luong
nu6e-Liy mau-Hudng dan bao quan va xir ly mau)
va TCVN 6000-1995 (Chat luong nude- lay mau-
Hudng dan 1iy miu nudc ngam) Cu thé 1a 3 ml
dung dich HNOs 63% (San xuét tai Trung Qudc)
cho vao cac mau nuge ngam (1 lit) dé dat pH = 3
va sau d6 1a mau nudc ngam duge bao quan ¢ diéu
kién 5°C.

2.3 Ché tao vat liéu hip phu asen

Chat hdp phu duoc ché tao voi quy trinh don
gian gdm ba budc. Budc dau tién - lam sach
bentonite; vat liéu bentonite duogc lam sach dé loai
b6 chat gay 6 nhidm khéc bang dung dich HCI 10%
thé tich (vdi ty 16 ban dau bentonite/HCI 1a 1 kg/2
lit). Sau 1 gi¢ cho khuay tron, hdn hop duoc loc va
rira nh1eu lan véi nuéc DI Tiép theo, bentonite
duogc sdy kho 24 gio & 150 °C. Bude thir hai - phdi
tron hon hop zeolite ty nhién va bentonite di duoc
lam sach; Hon hop gébm 30% zeolite va 70%
bentonite dugc tron déu trong 3 gid. Budc cudi

Phan A: Khoa hoc Tu nhién, Cong nghé va Méi truong: 33 (2014): 101-108

cung - tao hat cho vat liéu hép phu, mot lugng
nudc thich hgp duge cho vao hon hop zeolite-
bentonite trén dé tao thanh mot khdi nhio. Tiép
theo, khdi nhdo nay duoc siy vé6i thoi gian 12 gid &
150 °C, va sau d6 ching dugc nung & 350 °C. Sau
4 gi cho nung, chét ran dugc lam ngudi xudng dén
nhiét d6 phong. Cudi cung, cac hat ran dugc dap
thanh cac hat nho hon va kich thudc cia cac hat vat
liéu hip phu asen khoang 3 mm.
2.4 M0 hinh thir nghiém xir ly asen tir

nwée ngim

Hinh 1 m6 ta m6 hinh thir nghiém xir 1y asen,
trong d6 bao gdom cac ky thuat dong két tiia va hap
phu. Mot gidi thiéu ngan vé cong nghé nay duogc
thé hién trong Hinh 2.

Bom khong khi

Bé chira 1,

C6t hap phu

10cm |

20cm

Bé chira 2

10cm |

Hinh 1: M hinh xir Iy asen trong nuéc ngim

[Nu(yc ngam nhiem asen]—{

Cac ion Fe*" va asen
dong két tua

]—’[ Hap phu asen ]

Nudce c6 nong do asen thap

— > NS
théa méan yéu cau

Hinh 2: Quy trinh cong nghé xir ly asen

2.5 Thuwe nghiém xir ly asen

Céc thi nghiém nghién ctru loai bo asen tir nudc
ngﬁm c6 thé duoc mo ta nhu: khong khi duoc suc
vao bé s6 1 (chira 5 lit nwéc ngam) nho vao mot
mdy bom khong khi (KK780). Sau thoi gian suc
khong khi, nuéc ngam chay vao cot vat liéu hap
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phu (gdm 2 16p soi tho va cat (16p thir 1 va 16p thir
3 déu co6 chiéu cao 10 cm); 3 kg vat lidu hap phu
(16p & giita, chidu cao 20 cm); cac hat duoc sip xép
ngau nhién) dé thyc hién qua trinh hip phu asen.
Cubi ciing, nudce sau xir 1y véi luu lwong khéc nhau
tai dau ra cia cot hap phu dugc dwa vao bé chua
s0 2.
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2.6 Xac dinh nong d9 asen va sit

Nong do asen va sat trong nghién ciru nay duogc
phan tich bang phuong phap quang phd hép thu
nguyén tir (mdy AAS-ZEEnit 700). Cac chat chuan
asen va sat 13 cac hoa chét san xuét boi cong ty
Merk duoc st dung dé xay dung cac dudng chudn.

3 KET QUA VA THAO LUAN
3.1 Chit lwgng nwéc ngam tai tinh An Giang

An Giang 1a mot trong cac tinh cua Viét Nam
co néng d6 asen trong nudc ngdm cao. Hinh 3 cho
thdy vi tri cia tinh An Giang (dugc khoanh tron)
trong ban do Viét Nam va cac vi tri 14y miu nuéc
ngim bao gém thi trin Cho Vam - huyén Phu Tén
(diém 1); thi trdn An Phii - huyén Tinh Bién (diém
2), thi trin Phuéc Hung (diém 3) va Khanh An
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(diém 4) - huyén An Pha. Tur cac bao cdo chat
lugng nudc ngdm trude day cho thay nudc ngam
tai tinh An Giang 6 nhiém béi nhiéu loai ion kim
loai nang (Pang Ngoc Chanh va ctv., 2010). Trong
do, néng dd asen la cao nhét so véi néng do cua
cac ion khac va cao hon mue gidi han cyc dai cho
phép (MCL) dbi voi asen. Trong xu 1y asen, nong
do asen va 10n sat trong nu'orc ngam la rat quan
trong. B&i vi nong do cua ion sit co thé quyét dinh
k¥ thuat loai bd asen, vi du: dbi v6i nude ngém co
ham luong ion sit cao, viéc loai bo asen co thé
dugc didu hanh béng cach suc khong khi dé thuc
hién qua trinh dong két tua ion sit - asen (Sancha,
2006). Pbi voi nude ngdm co6 ham luong ion sit
thap, viéc loai bo asen ¢6 thé duoc thuc hién bang
ky thudt phirc tap hon, vi du nhu k¥ thuat hip phu,
loc nguoc... (Mohamed Chiban et al ,2012).

tx. Tan Chau's
\t. AnPhi {

ChalPhong png Long
y
15 Chau

Déc 7 0 Che Vam-Huyén'Phu Téan

oLl |
MNha Bang

An Phi-Huyén Tinh Bién Pha My

Cai Dau X )
An @“9

province

S [
AnCyu =1t Cho'Mii

Ba Chuc

An Héo AN
Canbang N B
AN Chéau, culeo)

Tri Ton
District

;B Long Xuyen

My T

Hinh 3: Vi tri tinh An Giang va vi tri liy miu nuéc ngim

3.2 Nong do sat va asen trong cac mau
nwéc ngam

Viéc luu trit va phan tich chat luong ciia mau
nuée ngdm duoc thuc hién véi cac huéng dan tir
céc tiéu chuan Viét Nam (TCVN) (xin xem phan
thyc nghiém). Trong nghién ctru nay, ndng d¢ sat

va asen trong nudc ngam tai bén diém (da dé cap
truc) duge thé hién trong Hinh 4. Nhimng két qua
nay tuong tu véi cac két qua trong bao céo trude
day (bang Ngoc Chanh va ctv, 2010). Mau nuoc
ngam tai diém 1 dugc chon lam mau nudce ngdm
dau vao cho cac thi nghiém boi vi nong do asen
cao nhét va ndng do sét thap.
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Hinh 5: Anh cac hat vt liéu hip phu tu tdng hop tir hdn hop Zeolite-Bentonite (phong to 2 14n)

O day, ky thuat dong két tiia va hip phu duoc
sir dung dé thiét ké mo hinh loai bo asen tir nude
ngdm (xem Hinh 1 va Hinh 2 trong phan thuc
nghiém). Ky thuat dong két tua dugc s dung dé
loai bo mdt lwong 16n dang ké cac ion asen trong
nude ngam bang cach ddng két tna Fe(OH); va céac
ion asen. Luu y rang Fe(OH); duoc tao ra tir qua
trinh oxy hda cua cac ion Fe?* trong nudc ngam
bang cach suc khong khi. O day, qua trinh suc
khong khi dugce st dung voi muc dich giam viéc st
dung hoa chit va giam chi phi xir ly. K§ thuat hip
phu dugc thuc hién véi cac vat liéu tu téng hop tai
phong thi nghiém tir hdn hop zeolite-bentonite dé
loai bo asen véi mirc d6 tinh hon. Hinh 5 cho théy
hinh anh cta cac hat vat liéu hép phu.

3.3 Anh hwéng ciia thoi gian suc khong khi dén
nong do asen con lai sau giai doan dong két tia

Anh huéng cua ndng d6 asen ban dau va luu
lwong dau vao anh hudng dén hidu qua loai bo asen
ctia ¢ot hdp phu da dugc ching minh trong céc bao
cao trudc day (Palas Roy .ef al, 2013). Vi vay, thoi
gian suc khong khi cho giai doan dong két tua rat
can dugc khao sat. Trong nghién ctru nay, ching
toi thyc hién cac thi nghiém véi thoi gian suc
khong khi 14 0 - 15 - 25 - 30 va 40 phut, nong do

con lai clia asen va sit trong nuwéc ngam sau thoi
gian suc khong khi dugc thé hién trong Hinh 6.
Céac két tua sau thoi gian syuc khong khi da duogc
ghi nhan nhu trong Hinh 7. Nhu da thé hién trong
Hinh 6, ndng d6 ciia cac ion sit va asen trong nudc
ngim sau thoi gian suc khong khi giam so v&i ndng
d6 cua cac ion dau vao va ty 1& nghich vdi thoi gian
suc khong khi. Sy thay ddi nay 1a do cac ion Fe**
va asen dong két tia nhu da duoc giai thich trong
cac bao cao trudc day. Thém vao do, khi so sanh
ndng do cua cac ion tai cac thoi diém lién ké nhau
cho thdy su khac biét 16n cua nong dd céc ion (bao
gdm ca cac ion sat va asen) d6i véi khoang thoi
gian suc khi ngén (thoi gian suc khi it hon 25 phut)
va su khac biét nho d6i voi khoang thoi gian suc
khi dai hon (I6n hon 25 phut). Didu nay c6 thé giai
thich rﬁng dién tich cua cac hat keo sit dugc trung
hoa bdi cac ion asen tich dién am (nhu cac ion
HAsO4 va HAsO4*). Nhin chung, hiéu qua cao
cho viéc loai bo sét va asen duge quan sat voi thoi
gian suc khong khi dai hon. Tiur két qua thuc
nghiém cho thay thoi gian tir 30 dén 40 phit c6 thé
dugc xem 14 toi wu cho qua trinh suc khong khi va
qua trinh suc khong khi c¢6 thé loai bé ~ 1400 pg
As/L.

-
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300 +
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Nong dg ion asen (pph)

6 ion sat (ppm)
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Nong d
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Hinh 6: Anh hwéng ciia thoi gian suc khong khi dén nong d con lai ciia asen trong nwéc ngam
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gt

Hinh 7: Cac hat bong tiia trong nwéc sau qua trinh suc khong khi

34 Anh huéng cia toc d9 dong chay diu
vao den hiéu qua xir ly asen ciia cft hap phu

Dé thwong mai hoa mé hinh va chat hip phu tu
tong hop nay thi anh huéng cia luu luong dong
chay dau vao ciia nudc ngdm sau khi dong két tua
can dugc nghién ciru. Trong nghién ctru nay, luu
luong nude dau vao duoc thiét ké sao cho hé théng

nay co thé ap dung cho diéu kién thyc té tai nong
thon Viét Nam. Ngoai ra, cac thong sO thiét ké cua
cot héap phu duoc hién thi trong Hinh 1, bao gdm
kich thuée ong, d6 day cua 16p vat liéu hdp phu.
Trong ong hap phu, cac hat vat liéu hap phu dugc
sap xép ngau nhién va duoc thyc hién cho tit ca
cac thi nghiém.

Néng dé ion asen (ppb)

0 T T T T M T T T

1,5 14 13 12 14

Lwu lwvgng dong chay (L/phat)

1,0

Dung lweng hap phy asen
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354
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Hinh 8: Anh huéng ciia lvu hrgng dong chay dén ndng d¢ asen con lai sau giai doan hip phu (A) va
hiéu qua loai bé asen ciia vit liéu hap phu tu tong hop (B)

Khéi luong asen co thé dugc loai bo tir nude
ngdm phu thudc nhiéu vao luu luong dong chay
dau vao ciia nudc ngam nhu dugc thé hién trong
Hinh 8. Céc két qua cho thay hiéu qua loai bo asen
¢6 thé giam & luu luong dong nude cao. Piéu nay
¢6 thé duge giai thich 1a khi tbc dd dong chay cao
hon thi thoi gian tiép xuc giita dong nudc va chat
hap phu giam. Hién twong nay da dugc chi ra trong
bao cédo trudc day (Palas Roy et al., 2013). Tur cac
két qua thuc nghiém cho thay luu lwong tir 0,9-1,0
lit/phiit cho hidu qué loai bé asen cao nhit; va dung
lwong ~ 144 pg dwoc xac dinh d6i voi chat hip phu
tw tong hop tai tbc do dong chay 0,9 L/phit va
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ndng do6 asen trong dong nudc sau xir 1y thap hon
so voi MCL (<10 mg/L).

Ngoai ra, nghién cuu nay ciing thyc hién viéc
so sanh hiéu qua loai bo asen d6i voi vat lidu hip
phu tw tong hop va mot vat liéu hip phu thuong
mai (NC-F20) v6i cac diéu kién thi nghiém giong
nhau (40 phut suc khong khi tai giai doan dong két
tua va luu luong dong nudce chay vao cot hap phu
1a 0,9 L/phat). NC-F20 1a mot vat liéu hap phu
asen thuong mai rat phé bién tai Viét Nam va NC-
F20 duogc ché bién bang cach gan cac hat nano oxit
st trén bé mit chat mang bentonite. Thyc nghiém
cho théy hi€u qua loai bd asen cua vat liéu hép phu
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tw téng hop cao hon (~ 1,2 1in va dwoc thé hién Hinh 9. Nhin chung, mé hinh nay c6 thé nang cap

trong Hinh 9) so véi vt liéu hap phu thuong mai. v6i luu lugng cao hon va c6 thé thuong mai héa tai
Diu ndy c6 thé duoc giai thich 1a vét liéu hap phu cac vung nong thon Viét Nam. Dong thQi, vat liéu
cua ching t6i ¢6 nhiéu vu diém hon vat liéu hap hap phu tu tong hop c6 thé dugce san xuat dé dang
phu thuong mai, nhu cac hat oxit sat trong cau tric boi vi cac vat liéu bentonite va zeolite ty nhién c6
bentonite rat dé dang dugc hydrat hoa va zeolite co thé duogc tim thay ¢ nhicu noi tai Viét Nam.
cau truc rong. Co ché co thé dugc de cap trong
50 Bentonite Zeolite
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N
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Hinh 9: So sianh dung lwgng hip phu asen cia vat li¢u hap phu ty tong hgp va NC-F20 & cac diéu kién
thwe nghiém giong nhau va co ché hap phu asen cia vit li¢u tw ché

4 KET LUAN nudc ngam véi ndng do asen cao tai cac vang nong

] , o thon ctia Viét Nam (co dic tinh giéng nudc ngam
MO hinh thtr nghiém de xur 1y asen da dugc thiet tai Chg Vam - huyén Phu Tan).

ké va phu hop cho hoat dong loai bo asen tir nude

ngam trong dleu kién thi nghiém. Vat li¢u hap phu LOI CAM TA

tw tong hop rét thich hop dé xu 1y asen ¢ pH cua Chung t6i chan thanh cam on Trudng Dai hoc
nudc ngam ty nhién (co dic tinh giong nudc ngdm  Ap Giang da hd tro thiét b phan tich dé hoan thanh
tai Chg Vam - huyén Phu Tén). V6i cac diéu kién nghién ctru nay.

thi nghién} nhu nhauz d0i véi hiéu qgé loai bo asen, . . R

vét ligu hap phu tu tong hop cho thay higu qua cao TATLIEU THAM KHAO
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