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ABSTRACT

Drinking water contaminated by arsenic is a global threat to health,
potentially affecting about 140 million people in at least 70 countries
worldwide. The underground water in the Mekong delta in southern
Vietnam has been exploited for drinking water by private tube-wells to
meet the increasing demand since the mid-1990s. Unfortunately, it is
contaminated by arsenic in the range of 1-845ug/L (average 39 ug/L). In
2006, it is estimated that 0.5 — 1 million people in the Mekong delta at
risk due to arsenic exposure. This research aims to find out the suitable
measure to remove arsenic in underground water to meet the current
drinking water standard of Vietnam from available technologies, and
develop the equipment based on the selected measures. The results
showed that the combination of oxidation, coagulation and filtration
processes can be used to reduce arsenic concentration in underground
water to less than 10ug/L.

TOM TAT

Nuée uong bi 6 nhiém boi arsenic da tro thanh méi de doa doi véi sirc
khoé con nguoi ¢ qui mo toan cau, theo wéc tinh cé khoang 140 triéu
nguoi o it nhat 70 quoc gia dang bi anh huong béi nguon 6 nhiém nay.
Pé phuc vu cho nhu cau sir dung nudc ngay cang gia tang, tir giita nhiing
nam 1990 miede ngam o Dong bang song Cuu Long (DBSCL) da duwoc
khai thac dé lam nuoc uong bang cdc gleng khoan ¢ cdc h¢ gia dinh.
Nhung khéng may nguon nede ndy da bi 6 nhiém arsenic ¢ nong dg 1-845
ug/L (trung binh khodng 39 ug/L). Vao nam 2006, nguoi ta woc tinh c6
khodng 0,5-1 triéu nguoi & PBSCL bj dnh hirong do sir dung nguon nuoc
bi 6 nhiém nay. Nghién cieu nay sé dwa trén cdc ky thudt xu Iy arsenic san
c6 dé tim ra bién phdp xir Iy arsenic thich hop dé dat tiéu chudn cho phép
ctia Viét Nam va thiét ké, ché tao cdc thiét bi xir ly arsenic dua trén bién
phép da lya chon. Cdc két qua cho thdy viéc két hop cdc qui trinh oxy
hoa, keo tu va loc co thé sir dung dé dwa nong dj arsenic trong nuéc
ngam xuong duéi 10 ug/L.

1 GIOI THIEU

Nué6e udng bi 6 nhiém boi arsenic (As) da
tré thanh moi de doa d61 voi suc khoé con
ngudi & qui md toan cau, theo udc tinh cod

khoang 140 triéu nguoi & it nhat 70 qubc gia
dang bi anh hudng boi ngudn 6 nhiém nay
(UNICEF, 2008). Theo Berg et al. (2007) cé
khoang 0,5 — 1 triéu ngudi ¢ dong biang song

36



Tap chi Khoa hoc Truong Pai hoc Can Tho

Ciru Long (PBSCL) c6 nguy co nhiém doc
arsenic man tinh do st dung nguén nudc bi 6
nhiém arsenic. DS Vin Ai et al. (2001) cho ring
ngudn arsenic trong nude dudi dat (nuwde ngam)
& cac khu vuc dong bang 1a do cac qua trinh ty
nhién (oxy hoa khoang vat sulfur, va khoang
vat chita As trong trim tich, khir cac hydroxyt
sat chtra As.....) va do cac hoat dong cua con
ngudi. Theo Kiem et al. (2003) trong cac ngudn
nuéc ty nhién dang thuong xuat hién nhat 13
arsenite (As ") hay arsenate (As™). Ti 1¢ giita
As’" va As’* trong cac ngudn nude phu thude
vao hiéu thé oxy hoa khir cia méi trudng. Do
nude dudi dat ¢ didu kién khu, As®™ 1a dang
chiém wu thé hon As>". Pdc tinh cua cac As phu
thudc vao ciu tao hoa hoc cua chung va duogc
sip xép theo thir tu sau: arsenite> arsenate>
monomethylarsonate> dimethylarsinate. As®"
c6 doc tinh 16n hon As®* khoang 60 lan; cac
hop chat As vo co co doc tinh cao hon cac As
hiru co khoang 100 lan.

Nghién ctru cua Berg et al. (2007) cho thiy
nude dudi ddt & DPBSCL da bi 6 nhiém arsenic
& ndng d6 1-845 pg/L (trung binh khoang
39 ug/L).

C6 3 anh huéng chinh cua As déi véi stc
khoe con nguoi la: lam dong keo protein, tao
phuc véi As(IIl) va pha huy qua trinh photpho
hoa giy ung thu phé quan, phdi, cic xoang....
Ngudi bi nhiém doc As c6 thé bi ung thu biéu
mo da, gan, duong rudt, bang quang... Ngoai ra
As con c6 kha nang gdy ung thu xuong, nguy
hiém nhét 13 lam sai lac nhiém sic thé (Trinh
Thi Thanh, 2003).

Duya trén cac nghién ctru vé anh hudng cua
As dén stc khoé con nguoi, td chirc WHO da
dua ra cac tiéu chuan vé nong do tdi da ciia As
trong nudc udng va tidu chudn nay trudc day la
<50ug/L da dugc nang 1én thanh < 10 pg/L.
Trén co s¢ do, B6 Tai Nguyén va M6i Truong
ban hanh Qui chuan k¥ thuat qudc gia vé chat
luong nudc dudi dat (QCVN 09:2008), qui
chuin nay qui dinh ndng d6 As trong nudc
ngdm khong duoc vuot qua 0,05 mg/L
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(50pg/L). B Y té ciing ban hanh Qui chuin k¥
thuat qudc gia vé chat luong nude an udng -
QCVN 01:2009, qui dinh nong do As cho phép
trong nudc an udng phai < 0,01 mg/L (10pug/L).

Co rét nhiéu nghién ctru dé tim ra bién phap
loai bo arsenic ra khoi nudc bao gdm keo tu
b::ing héa chét, keo tu dién hoa, st dung cac
chat hap phy, st dung ning luong mat troi dé
oxy hoa (SORAS), oxy hoa (bing oxy hay
ozone) Kkét hop véi loc, tham thau nguoc, trao
ddi ion... (Hoffman, 2006; US-EPA, 2003; US-
EPA, 2005; Ghurye and Cifford, 2001; Wang et
al., 2004; IGRAC, 2007). Kiem et al. (2003)
cho ring cic nuéc dang phat trién nhu Viét
Nam, Bangladesh khong thé dau tu cho cac hé
thong xir Iy As qui mé 16n, dit tién dé dua ham
luong As xudng con 50 pug/L hay 10ug/L (theo
qui dinh cua tung nuéc). Hién nay da co cac
cong nghé xur ly hiéu qua, ré tién dé giai quyét
van dé nay cho cac hd hodc cac cong dong nho.
Tran Hiéu Nhué va ctv. (2001) cing da de nghi
lwa chon cac bién phap nhu tao két tna/ling,
keo ty/ling, loc, hap phu bang vét lidu thich
hop, oxy héa, sir dung niang lugng mit troi dé
ung dung ¢ Viét Nam, va cho réng dé lya chon
bién phap xur ly thich hop cin phai dua trén
diéu kién cu thé cua dia phuong nhu: mic d6 6
nhiém cta nuéc; cac cong nghé, thiét bi xir ly
hién c6; kha ning tai chinh cua cong ddng dan
cu; kha ning sir dung nguyén, nhién lidu sin co
cta dia phuong va hé théng phai dap Gng khi
ndng do As bién dong trong mot khoang rong.

Theo Trung tim Qudc t& Péanh gia cac
ngudn Tai nguyén Nudc dudi dit (IGRAC,
2007), mot s6 bién phap xu 1y nudc ngam 6
nhidm As c6 thé ap dung cho cac ho gia dinh va
cac cong dong dugc trinh bay trong Bang 1.

Tinh hinh 6 nhiém arsenic & PBSCL va tinh
hinh phat trién cong nghé xir 1y arsenic trén thé
gidéi va Viét Nam cho théy viéc lya chon
phuong phap va ché tao thiét bi xir 1y arsenic
trong nudc dudi dat phu hop véi diéu kién
DBSCL 14 cin thiét, d6 13 Iy do nghién ciru nay
duoc thuc hién.
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Bang 1: So sanh cac bién phap xir Iy As trong nwéc dwéi dat

Phwong phap

Qui mé va diéu kién vin hanh

Gia dinh & Céng dong & Gia dinh & Cong dong & Gia dinh Cong dong

chi phi thip chi phi thip  loai As cao loai As cao & nuéc lo & nuwérc lg
Keo ty voi phen nhom +++ +++ +++ +++ + +
Keo tu v6i mubi sat +++ +++ +++ +++ + +
Keo tu dién hoa +++ +++ 4+ ++ T+ T+
Nhom hoat tinh ++ ++ +++ +++ + +
Cat 4o sét + - AR + + +
Trao ddi ion ++ ++ et N + +
Cong ngh¢ mang + + +H+ o H -
Qui trinh loai sat truyén thong +++ +++ + + + +

(IGRAC, 2007) )
Ghi chii: +++ rat thich hop

2 PHUONG PHAP NGHIEN CUU

_ Viéc lya chon phuong phap xur Iy nuéce dudi
dat 6 nhiém As qui m6 hg gia dinh dugc tién
hanh trén cac can cir:

++ twong doi thich hop

— Dua trén céc tai li€u, phan tich cac uu
diém va nhuge diém cta cac bién phap da duoc
ap dung, dé dinh hudng phuong phap xir Iy As
st dung trong nghién ctru nay.

+ khong thich hop trong mét sé truong hop

— Tién hanh thi nghiém dé lya chon hoa
chit thich hop cho viéc xir 1y, sau d6 tién hanh
thi nghiém trén mé hinh dé rit ra cc thong sb
véan hanh thich hop dung thiét ké thiét bi.

Trong qua trinh thuc hién d& tai nay 03 thi
nghi¢m da tién hanh, cdc chi tiéu theo doi 1a
ndéng do As trude va sau khi xtr 1y, ndng do sat
téng con lai sau khi xir 1y. Phuong phip va
phuong tién phan tich cac chi tiéu theo doi
trong d¢é tai dugc trinh bay trong Bang 2.

Béang 2: Phuwong phap va cac phuong tién phan tich cac chi tiéu

Chi tiéu _Phuong phap Phuong ti€én

Héa chit sir dung

- Natri dietylthiocacbamat

Phuong phép quang - May quang phé Jenway Spectrophotometer 6300, - Bac nitrat
Arsenic pho Bac st dung & bude song A = 550nm - Pyridin
dietyldithiocac-bamat - Cuvét 1 cm - Kali iodua
(TCVN 6182: 1996 ) - Ong dong 10 ml - Thiét Clorua
- K&m hat
- Erlen 125 ml A ax
Phuong phép - Binh dinh mitc 50, 100 ml - gc& dam dac
Sat tong  Phenanthro-line - Mdy quang pho Jenway Spectrophotometer 6300, ~ ydroxylamin
. N - bém Amonium acetate
(APHA, 1998) st dung ¢ bude song A = 510nm. :
- Phenanthroline

-Cuvét 1 cm

Céc thi nghiém da tién hanh duoc mo ta
duoi day.

Thi nghiém 1: loai As bang bién phdp oxy
hoa, keo tu/loc voi tac nhdan oxy hoa la oxy

Dua trén cac phan tich vé uvu, khuyét diém
cia cac phuong phap dang 4p dung trén thé
gidi, cling nhu so sanh vé gia thanh cta cac
phuong phap cua IGRAC (2007); dua trén
thanh phan hoa hoc cta nuéc dudi dat ¢ cac
tinh BPBSCL trong nghién ciu cta Berg et al.
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(2007); phuong phap keo tw/loc duge lwya chon
dé nghién ctru. Tuy nhién, do ti 1¢ Fe : As trong
nude ngam ¢ cac tinh PBSCL kha thap, va do
qui chuan Viét Nam da diéu chinh ndéng d6 As
tir 50 pg/L xudng con 10pg/L dé phu hop voi
khuyén céo ciia WHO, ching t6i chon chat keo
tu 1a FeCl; dé keo tu dong thoi bd sung ham
luong sat can thiét va str dung thém oxy dé lam
chit oxy hoa ban dau dé chuyén As®* thanh
As™ trudc khi ap dung qui trinh keo tu/loc
nham ting hiéu qua cua qui trinh. Thi nghiém
duoc tién hanh voi nudc giéng pha véi dung
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dich NaAsO, dé tao nuéc ngém 0 nhiém As voi Thi nghiém 3: logi As ra khoi nuoc ngcfm
ndng d6 As gan 500 pg/L. Chét keo tu duoc sir trén mo hinh

dung la FeCl; véi néng do xép xi: 5, 10, 15, 20,
30, 50 mg/L. Sau khi cho chit keo tu vao, mau
duoc suc khi 15 phat va dé ling 30 phut (thoi
gian dugc lya chon tur két qua thi nghiém dinh
huéng), roi ldy nude trong & trén loc qua glay
loc co kich thudce 16 loc 1 0.6 pm, ké tiép lay
nudc sau loc dem phan tich nong d6 As va
Fegng cOn lai. Thi nghiém nay st dung ham ) X X
luong As cao (500 pg/L) vi theo Berg et al. 3 KET QUA VA THAO LUAN
(2007) nong do As & PBSCL bién thién tir 1-
845 pg/L, va theo Nhué va ctv. (2001) hé théng
xtr 1y phai hoat dong dugc trong khoang bién

Duya theo cic két qua cua thi nghiém 1 & 2,
mo hinh thir nghiém c6 cong sudt tuong
duong véi thiét bj sé thiét ké sau nay (khoang
250 L/gio) dugc ché tao va van hanh theo cac
diéu kién chon ra tir cac thi nghiém 1 & 2, dé
tim diéu kién van hanh phu hop cho viée ché
tao thiét bi.

3.1 Thinghi¢m 1: loai As bing bién phap
oxy hoa, keo tu/lgc véi tac nhan oxy hda

thién rong, do d6, muc tiéu cua thi nghiém 913 oxy ,
nham danh gia ndng do chét keo tu thich hop va O cung thoi gian suc khi 1a 15 phut, céc ket
danh gid kha nang loai b6 As cua bién phap qua cho thay lieu luqng‘FeCh cang cao thi hi¢u
nay o néng dd As cao. Thi nghiém dugc tién qua xu ly cang cao, di€u nay do qua trinh suc
hanh 03 lan lap lai dé iy tri trung binh va do khi 1a vira oxy hoa As’ thanh As™ vira gitp
léch chuén. khuay tron chat keo tu dé ho tr¢g qua trinh tao

Thi nehiém 2+ loai As bine bién phd bong cén va cung cip thém oxy hoa tan chp
L nghiem 2. fodl AS bang bien prap oxy nudce dé hinh thanh Fe(OH); két tua. As™ s& két
hoa, keo tu/loc voi tac nhan oxy héa la Ozone hop v6i ion sit dé tao thanh phitc FeAsO; Két

Thi nghiém nay ciing duoc tién hanh tuong ta va Fe(OH); khi két tiia s& hap phu phtrc nay
tu nhu thi nghiém 1, chi khac 1a tdc nhan oxy két tua theo no. Thi nghiém nay mot 1an nira di
hoéa dugc st dung 1a ozone béng may Fresh FD- chung té dugc vai tro cia ti 1¢ Fe.As trong viéc
300011 (200mg Os/gid — 400 mg Os/gio). xu Iy As nhu céc tai li€u da cong bo.
Bing 3: Nong do As con lai trong miu sau khi keo tu va lgc bing FeCl; (tdc nhin oxy héa ban dau la
khong khi*)
Néng d¢ FeCl, Nong dd As con lai (ug/L) Pjlech  Hidu suat
(mg/L) . n - ‘ chuin trungbinh
Lan 1 Lan 2 Lan3 Trung binh (%)
0** 503.42 496.38 482.69 494.16 10.54 -
5 260.34 255.17 243.01 252.84 8.89 48.83
10 217.50 209.74 200.50 209.25 8.51 57.66
15 173.97 176.85 153.85 168.23 12.53 65.96
20 148.20 135.82 128.47 137.50 9.97 72.18
30 87.36 80.71 72.94 80.34 7.21 83.74
50 52.90 49.03 44.38 48.77 4.26 90.13
Ghi chii: ,
* thot gian suc khi la 15 phit (theo két qua thi nghiém dinh hudng) 3
** nong do As ¢ hang nong do FeCl; 0 mg/L twong ving voi nong do As trong mau nuoc dwa vao thi nghiém.
Két qua thi nghi€ém cho théy bién phap keo As con lai déu vuot mirc t6i han cia QCVN

tu/loc voi tdic nhan oxy hoa As ban dau la 01:2009/BYT (Feng 1a 0,34 mg/L > 0,3 mg/L
khong khi ¢ hiéu sudt loai bo As’™ ¢6 thé 1én va As la 48,77ug/L > 10 pug/L). Vi ly do nay
dén 90% ¢ lidu luong FeCl; 1a 50 mg/L, tuy cac thi nghiém & céc lidu lugng FeCl; cao hon
nhién ¢ lidu lugng nay ham luong sit tong va khéng duoc tiép tuc tién hanh.
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Bang 4: Nong do Fegyg con lai trong mau sau khi
keo tu va loc bang FeCl; (tac nhédn oxy

hoa la khong khi)
Nong d FeCl; sir dung  Nong d Fegng con lai
(mg/L) sau xir ly (mg/L)
5 0.11
10 0.13
15 0.15
20 0.23
30 0.28
50 0.34

3.2 Thi nghi¢m 2: loai As bing bién phap
oxy hoa, keo tu/lgc véi tac nhan oxy hda
1a Ozone

Két qua thi nghiém cho thay bién phap keo
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tu/loc dé loai bo As® véi ozone lam tic nhan
oxy hoa ban dau rat hiéu qua trong viéc loai bo
As, diéu nay 1 do kha ning oxy hoa ctia ozone
manh hon kha ning oxy hoa cuiia oxy. O liéu
luong FeCls 1a 50 mg/L ndng do As dd giam
xudng t6i muc khong phat hién di dat QCVN
01:2009/BYT, tuy nhién & lidu luong nay ham
luong sét téng con lai da & muc to1 han cho
phép cia QCVN 01:2009/BYT (xem Bang 5 va
Béng 6). Piéu nay ciing khong dang lo ngai vi
v6i thoi gian suc ozone nhu thé nay thi hau nhu
tat ca sat II hoa tan da chuyén thanh sat III
khong hoa tan, do d6 khi ché tao thiét bi, néu sir
dung hé¢ théng loc tdt, thi néng do sit s dat
QCVN 01:2009/BYT.

Bing 5: Nong d9 As con lai trong miu sau khi keo tu va loc biang FeCl; (tic nhin oxy héa la ozone*)

Nong dd FeCl, Nong dd As con lai (ug/L) Do léch Hiéu suat
(mg/L) Lan 1 Lan 2 Lan 3 Trung binh chuén trung binh(%)
0** 504.97 493.76 484.97 494,57 10.03 -
5 152.23 155.61 148.28 152.04 3.67 69.26
10 114.07 127.34 119.90 120.44 6.65 75.65
15 84.30 90.50 88.22 87.68 3.13 82.27
20 54.68 59.24 55.03 56.32 2.54 88.61
30 28.41 32.43 30.39 30.41 2.01 93.85
50 KPH KPH KPH KPH 0.00 100
Ghi chu:

* thoi gian suc ozone la 15 phiit véi mdy tao ozone Fresh FD-30001 (200mg/hr — 400 mg/hr)
** nong dé As ¢ hang nong dg FeCl; 0 mg/L twong vmg véi nong dg As trong mau mede diea vao thi nghiém.

Bang 6: Nong do Fegpg con lai trong mau sau khi
keo tu va loc bang FeCl; (tac nhédn oxy
hoa la ozone)

Nfﬁng do FeCl, Nfﬁng do Fegng con lai
(mg/L) sau xir ly (mg/L)
5 0.11
10 0.13
15 0.15
20 0.20
30 0.28
50 0.31

3.3 Thi nghiém 3: loai As ra khéi nuéc
ngam trén moé hinh

Dua vao cac Kkét qua trén, mo hinh thir
nghiém c6 cong suat 250 L/gio (twong duong
v6i cong suat thiét bi s& ché tao sau nay) duoc
ché tao va van hanh vdi cac néng d0 FeCl; khac
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nhau dé chon ra diéu kién van hanh phu hop
phuc vu cho viéc ché tao thiét bi. Cac chi tiét
cia mo hinh thir nghiém dugc trinh bay trong
Hinh 1. M6 hinh gdm mét ti diéu khién dién,
mot bon dé chira nudc ngam va dé lam bé phan
ung oxy hoa/keo ty, mdt may tao ozone Fresh
FD-30001I nbi véi bom suc khi trg lyc, mot
bom chim, 02 b loc (mot ¢ 161 loc 1a than hoat
tinh kich thuéc 16 0,5um, mot c6 15i loc 1a sgi
cotton kich thudc 18 0,5um), va cac by ngit
bom bing phao ndi dé ngimg bom khi can
nudc. Nguyén 1y van hanh nhu sau: nuéc dudi
dét sé duoc cho vao bon, sau dé cho vao mot
luong FeCl; thich hop, mé cong tac, thiét bi suc
ozone s& 1am viéc trong 15 phut sau d6 ty tat
theo ché do diéu khién da cai dat sin, dé yén
cho cac két tia lang xubng, sau d6 bom phan
nudc & phia trén qua 02 bo loc dé sir dung.
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Phao an toan

B¢ loc 16i than (5 um) va
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Hinh 1: So' @b cAu tao thiét bi xir ly As

Dé thiét bi sau nay phu hop véi diéu kién
cta tinh Tra Vinh noi s& duoc chuyén giao cac
thiét bi nay, ndng do6 As trong nudc dudi dat &
tinh Tra Vinh d3 dwoc khao sat. Téng cong 37
miu nudc & cac giéng khoan cua 03 huyén
Duyén Hai, Cau Ngang, Tra Ct da duogc iy va

phén tich vao mua mua nam 2009 (thang 6 & 7
nam 2009), két qua cho thdy déu khong phat
hién duoc As. Chin miu nudc giéng khoan
dugc lay vao mua kho & cic hd nay cho thdy
5/9 mau da nhiém As va ndéng do nhidm tir
0,012 - 0,106 mg/L (Bang 7).

Bing 7: Nong d9 As trong nuwée dwéi dit & Tra Vinh Dot thu miu ngay 16 - 17/01/2010

I Y SR Dia chi Keét qua trung binh (n=3)
T Dia diém Iy mau Test nhanh (mg/L) Quang ph(z) (mg/L)
Huyén Tra Cu

1 Son Thone Ao Luu Cir 2 0,05 0,054

2 Huynh Van Soi ap LU U 2 KPH KPH

3 Thach Tai xa Luu Nghi¢p Anh KPH KPH
Huyén Cau Ngang

4 Hb Vin Sanh ap Giira, xa Kim Hoa 0,1 0,106

5 Thach Khia Tha ép Kim Cau, xa Kim Hoa 0,025 0,012

6  Son Ngoc Loi ép Kim Cau, xa Kim Hoa 0,075 0,072
Huyén Duyén Hii

7 Tr?‘ln Thi Ngoc Suong ép Long Khanh, xa Long Khanh 0,075 0,083

g g;ﬁuTX:ShT\%h ap Long Khanh A, xa Long Khanh Egg E}}ZE

Ghi chu: KPH: khong phat hién

Dua theo két qua didu tra, nong do As*
trong thi nghiém trén mo6 hinh dugc chon la
khoang 100 pg/L tuong duong véi nong do
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giéng nhiém cao nhit, tic nhan oxy hoa 1a
ozone voi thoi gian suc khi 1a 15 phit, nong do
FeCl; 1a 0; 30; 50 mg/L
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Bang 8: Nong dd As con lai sau khi xir Iy bang md
hinh (tac nhan oxy hoéa la ozone)

NFozlég:ldQ Nong do As con lai (p%/rl:l)ng P léch
3 A A A A
(mg/L) Lan1 Lan2 Lan3 binh chuan

0* 99.3 972 94.1 96.9 2.6
30 54 KPH KPH KPH -
50 KPH KPH KPH KPH -
Ghi chu:
* nong do As & hang nong dé FeCl; 0 mg/L twong irng voi
néng dg As trong mau nude dia vao thi nghiém.
KPH: khéng phat hién dwoc néng do As con lai trong
nudc sau xir Iy.

Bang 9: Nong dd Fegne con lai sau khi xir ly bing
mo hinh (tac nhan oxy héa la ozone)

Nong do Nong do Fe tong con lai

FeCl, (mg/L) A
(mg/l) Lin1 Lin2 Lin3 Tbri‘l'l'l‘lg chuin

30 0.04 0.05 0.09 0.06 0.03
50 0.06 0.1 0.15 0. 0.04

Po léch

Céc két qua thi nghlem (Bang 8 & 9) cho
thay, hiéu suat loai bo As™ cua mo hinh rat tot,
& lidu lugng FeCl; 30mg/L thi nong do As khi
st dung tac nhan oxy hoa la ozone dat QCVN
01:2009/BYT, ndng do sit tong con lai sau qua
trinh xur ly déu dat qui chuin. Theo d6, cac loai
linh kién da st dung ché tao md hinh dugc
dung dé ché tao thiét bi xir Iy As chuyén giao
cho cac ho.

3.4 Ché tao va danh gia hiéu qua thiét bi

Dua trén két qua nghién ctru, 03 bo thiét bi
xtr 1y nuéc dudi dit nhidm As co cong suat
250 L/gid da duwoc ché tao thanh cong va
chuyén giao cho 03 ho dan thudc tinh Tra Vinh
(Hinh 2.), Céc két qua van hanh 03 bo thiét bi
nay duoc trinh bay trong bang 10. Theo két qua,
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nudce sau khi xir Iy ¢6 ndng do As < 10 pg/L da
dat tiéu chuan an uéng qui dinh boi B Y té.
Dua trén cac két qua van hanh, gia thanh dé xir
ly 1 m’ nuéc duoc ude tinh 1a 4.328VND, so
v6i gia nude cdp hién nay, day 1a muc gia co
thé chdp nhan duoc. Thiét bi nay c6 véi gia
thanh tong cong 1a 6.310.000 VND, gia thanh
nay con khé cao d6i v6i nguoi dan nong thon.

Hinh 2: Thiét bi xir Iy As

Viéc ha cong suit cua thiét bi dé ha gia
thanh s& khong giam gia thanh nhiéu, vi gia cua
cac linh kién c6 cong suit nho hon khong thp
hon bao nhiéu, thdm chi con cao hon. Cac bién
phap giam gia thanh c6 thé ap dung nhu sau:
thay d6i ti dién inox bang tu sat hay nhua, sir
dung céc lu, kiéu san co dé thay thé bon chira,
thay d6i may tao ozone ciia Trung Qudc bing
may tu ché tao, thay ddi cot loc béng cac loai
cot loc cat va than ty ché, va mot bién phap
khong kém phan quan trong do6 la lién ket nhiéu
ho cing dau tr mot thiét bi, vi cong sut hién
nay cua thiét bi du cho 4 ho st dung.

Bang 10: Két qua van hanh thiét bi xir Iy nwée ngdm 6 nhiém As

Chii h{ Ngay 24/05/2010 — Ngay 05/06/2010 —
Nong dd As (ng/L) Nong do As (ng/L)
Nong d¢ sau xir 1y theo 02 Nong d¢ sau xir Iy theo 02 phwong
phuong phap phan tich phap phan tich
Chwa TCVN Standard Methods Chua TCVN Standard Methods
xirly 6182:1996 1998: 3114 xikly  6182:1996 1998: 3114
Son Thone 62 KPH 48 KPH 1,70
Ho Vian Sanh 110 KPH 91 KPH KPH (LOD-0,05)
Tran Thi Ngoc Swong 91 KPH 87 KPH 2,56
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4 KET LUAN VA PE XUAT

Dé tai da ché tao duoc mot loai thiét bi c6
kha nang loai bo As trong nudc dudi dét aé
dua noéng do As tr khoang 100 pg/L xudng
duoi 10 pg/L dat tiéu chuan nuéc an udng qui
dinh boi Bo Y té Viét Nam.

Chi nén ap dung cdac thong so van hanh
trong ta1 lidu nay ddi voi cac nguon nuoc dudi
dat c6 nong do As < 100 pg/L. O cac nong do
As 16n hon can phai nghién ctru diéu chinh liéu
luong FeCl; st dung va thoi gian suc ozone.
Cin két tia trong bon can phai duoc xa bo dinh
ky va dung cement dé 1am bat dong hoa As.

Nén nhan rong két qua cua d& tai trén co s
san xuét dai tra cac thiét bi xir Iy va ap dung céac
bién phép giam gia thanh da néu trén.

Dé dinh hudng t6t cho viée dau tu cac thiét
bi xir Iy As nham bao vé stc khoé cho ngudi
dan nén tién hanh thém cac khao sat vé cac khu
vuce ¢b nude dudi dit bi 6 nhiém As cua cac
tinh, xéc dinh mirc ¢ 6 nhiém va dién tién cua
nong do As trong nudc ngam theo mua.

Tién hanh thém cac nghién ctru nhim danh
gia tudi tho cua thiét bi va cac 15i loc.
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