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Tém tit: Nghién ciru nay budc ddu nham danh gia thyc trang va kha nang tai str dung nudc
clia mot s6 nguon thai trén dia ban tinh An Giang 1am ngudn nudc cap cho sinh hoat. 12 vi
tri 1ay mau dugc chon va phan tich v&i 21 chi tiéu chét luong nude tai mdi vi tri. Két qua
phan tich vé chat luong nude duge so sanh véi quy chuan Viét Nam vé chat lugng nude mat
phuc vu cho muc dich lam nudc cép sinh hoat. Cac thong s6 nhiét do, pH, mot s6 kim loai
nang nhu As, Cr, Pb, Cu déu nam trong gidi han cho phép trong khi TSS, COD, Fe, NH4",
PO4* va coliforms déu vuot gi6i han cho phép. Bén canh do, viéc xuét hién cta cac khéng
sinh ciing 1 nguy co gdy anh huong dén chat lugng ngudn nude. Céc chi tiéu vuot ngudng
cho phép dugc phat hién chu yéu thudc ngué)n nudc thai sinh hoat va ndong nghiép do chua
dugc dau tu xtr Iy hodc tiép nhan nudce thai tir cac hoat dong sinh hoat, nudc mua chay tran,
hoat dong ndéng nghiép va thuy san. Ngudn nudce ndi déng tai khu vuc nghién ctru, két qua
tinh toan WQI theo 5 nhom thong s cho thady WQI dao dong tir 52-65 duoc danh gia c6
chat lugng nudc trung binh - pht hop véi sir dung cho muc dich tudi tiéu va cac muc dich
twong duong khac. Cac nhém cong ngh¢ xtr 1y nudce va chinh sach quan ly duge de xuat
trong nghién ctru nham loai b céc chét 6 nhidm, tai st dung nudce lam ngudn nudc cap sinh
hoat trong bdi canh thiéu nuéc sach, khan hiém nudc & Pong bang song Ciru Long.

Tir khoa: Tai st dung; Oxi héa tién tién; Nudc thai; Nudc cap.

1. Pt van dé

Hoat dong phat trién kinh té - xd hoi kém theo nhu cdu sir dung nudc ngay cang ting,
qua d6 luong nudce thai da qua sir dung ngay cang 16n. Viét Nam di ting duoc coi 1a qubc
gia giau tai nguyén nudce tur cac thap ky trudce. Tuy nhién, dén nay do dic diém phan bd tai
nguyén nudc, hoat dong quan ly s dung va quan ly ngudn thai, ap lyc su dung nudc tur
thuong ngudn lam cho nhiéu dia phuong dién ra tinh trang khan hiém nuée. Bén canh do
nudc thai phat sinh tir cac ngudn khac nhau di va dang 13 van dé moi truong dang quan tam.
Dén nay, hoat dong quan 1y va xir Iy nudc thai di co nhimng két qua nhat dinh nhung van con
nhiéu kho khan, bat cap trong viéc dam bao hai hoa giira phat trién kinh té - xa hoi va bao vé
tai nguyén moi truong. Bao cao Hién trang moi truong qudc gia ndm 2018 chuyén dé Moi
truong nudc cac luu vye song cho thay, nudc thai sinh hoat chiém 30% téng luong thai truc
tlep dan ra song [1]. Pong bang song Hong va Pong Nam B9, dic biét tai hai trung tdm kinh
té - vin hoa 16n nhat ca nuoc la Thu d6 Ha Noi va Thanh phé HO Chi Minh, ¢6 s6 dan dong
duc voi mat 6 dan sé ding dau ca nude (1an luot 1a 2.398 ngudi/km? va 4.363 ngudi/km?)
1a hai ving tap trung nhiéu nudc thai nhat ca nude [2]. Luong nude thai phat sinh trén 1 don
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vi dién tich & khu vuc do thi 16n dan dén qua tai cac h¢ théng thoat nudc va tiép nhan nudc
thai tai cac thanh phd. Cac nghién ctru chi ra rang, ngudn nude khu vic nong thon Viét Nam
ciing dang bi 6 nhiém boi cac hoat dong nhan sinh. Ngoai su tac dong ctia ngudn nude thai
do cac nha may & luu vire cac con sdng, cac ngudn thai tic dong dang ké dén chat lugng nudc
can phai tinh dén 1a do san xuat nong nghiép, lang nghé,... [3-6].

An Giang la mot trong nhiing tinh dau ngudn song Mé Kong tir thuong ngudn vao Viét
Nam. Nhu céu st dyung nudce cho cong nghiép, nong nghiép cua An Giang trong nhitng nam
qua gia ting dang ké, kém theo do6 1a luong nude thai da thai vao cac kénh muong ndi dong,
song chay qua dia ban tinh trong nhitng nim qua ciing ting 1én. Chat lugng nudc mat & cac
kénh rach ndi dong tinh An Giang trong giai doan nam 2009 dén 2016 duoc ching minh bj
6 nhi®m hitu co va vi sinh vat. Vi cac chi tiéu nhu luong oxy hoa tan (DO), nhu cdu oxy
sinh hoa (BOD), tong chét rén lo limg (TSS), photphat (P-PO4*) va coliform vugt ngudng
cho phép QCVN 08:2015 ¢4t Al, ngudn nudc tai cac khu vue nay khong phu hop cho muc
dich cap nudc sinh hoat va bao t6n thuc vat thuy sinh [7]. Ngoai cac hoat dong san xuét nong
nghiép, nudi trong thuy san 1a mot trong cac thé manh cua cac tinh thude dong bang song
Cuu Long noi chung va An Giang ndi riéng. Viéc phat trién nganh nudi trong thuy san gin
lién v6i viéc moi truong nudce bi 6 nhidm boi cac chat hitu co cling nhu sy ¢6 mat ciia mot
s6 loai khang sinh kho phan huy. Trong khi do, nan han han, xdm nhap méan dan dén tinh
trang thiéu nudc san xuat va sinh hoat cho nguoi dén [8] Be giai quyet van dé trén, tai st
dung nudc la mot bién phap can dugc quan tAm boi nhiéu qudc gia nham giam ap lyc trong
linh vuc cap nudc cho san xuat va sinh hoat [8, 9]. Tuy nhién, viéc tai sir dung nude cho cac
muc dich khac nhau phy thudc rit nhiéu vao chat luong nude, cong nghé xu ly va quan ly
hoat dong xa thai. Nghién ctru niy nham budc dau danh gia thyc trang mot s6 nguon thai trén
dia ban tinh An Giang va kha nang tai str dung nu6e cip nudc cho sinh hoat théng qua viéc
phan tich dic diém ngudn thai, dic tinh cong nghé tir d6 dé xuét tiém nang tai sir dung nudc
thai cho muc dich cép nudce sinh hoat trén dia ban tinh An Giang.

2. Phuwong phap nghién ciru

2.1. Ldy mdu va phdn tich mdu

Céc mau nudc bao gdm nude thai nong nghiép (NTNN), nudc thai sinh hoat (NTSH),
nudc thai cong nghi¢p (NTCN), nudc muong ndi dong (NMND) dugc thu thap trong mua
kho6 va mua mua nam 2021 trén dia ban tinh An Giang. Thong tin chi tiét vé mau nudc, ky
hi¢u mau dugc mo ta trong Bang 1 va vi tri 1ay mau dugc thé hién tich hop trén Hinh 10.

Bing 1. Vi tri thu mau trén dia ban tinh An Giang.

Ky hiéu vi Pic diém
trimiu__ Loai nuwéc Mua Vi tri
AG1l NTSH Mua khd, 2021 Nha may xir Iy nuée thai tap trung TP Chau Pdc, TP Chau

Péc, An Giang )
Mua mua, 2021 Nha méy xu ly nude thai tap trung TP Chau Boc, TP Chau
Poc, An Giang

AG2 NTCN Mua khd, 2021 KCN Binh Long, Chéau Phdc, Chau Phu, An Giang
Mua mua, 2021  KCN Binh Long, Chau Phuc, Chau Pha, An Giang
AG3 NTCN Mua khd, 2021  KCN Binh Hoa, Chau Thanh, An Giang
Mua mua, 2021  KCN Binh Hoa, Chau Thanh, An Giang
AG4 NTSH Mua khd, 2021  Nha may xir Iy nudc thai Long Xuyén - Tram Binh Buc, TP.

Long Xuyén, An Giang
Mua mua, 2021  Nha mdy xt 1y nude thai Long Xuyén - Tram Binh Dirc, TP.
Long Xuyén, An Giang
AG5 NTCN Mua khd, 2021  Nha may xt ly nude thai My Hoa, TP. Long Xuyén, An
Giang
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Pic diem

Mua

Vi tri

Ky hiéy vi
tri mau Loai nuéc
AG6 NTNN
AG7 NTNN
AG8 NTNN
AG9 NTSH
AG10 NMND
NMND
AGI1 NMND
NMND
AG12 NMND
NMND

Mua mua, 2021
Mua khé, 2021
Mua mua, 2021
Mua khé, 2021
Mua mua, 2021
Mua kho, 2021
Mua mua, 2021
Mua kho, 2021
Mua mua, 2021
Mua khé, 2021
Mua mua, 2021
Mua kho, 2021
Mua mua, 2021

Mua kho, 2021
Mua mua, 2021

Nha may xt 1y nudc thai My Hoa, TP. Long Xuyén, An
Giang

Bén pha, cudi con My Hoa Hung (Long Xuyén), TP. Long
Xuyén, An Giang

Bén pha, cudi con My Hoa Hung (Long Xuyén), TP. Long
Xuyén, An Giang

Kénh xa tir khu nudi ao him, TP. Long Xuyén, An Giang
Kénh xa tir khu nuéi ao him, TP. Long Xuyén, An Giang
Kénh x4 ao ham, TP. Long Xuyén, An Giang

Kénh x4 ao ham, TP. Long Xuyén, An Giang

Khu vye nudi véo 1ong bé dau con My Hoa Hung, TP. Long
Xuyén, An Giang

Khu vye nudi véo 1ong bé dau con My Hoa Hung, TP. Long
Xuyén, An Giang

Nudc muong ndi déng, nuée dau vao tram xir Iy

Nudc muong ndi dong, nude dau vao tram xir Iy

Nudc muong ndi dong, diém xa ciia nude nudi trong thiy
san

Nuéc muong ndi dong, diém xa cta nude nudi trong thuy
san

Nudc muong ndi dong, diém x4 cua nude lua

Nude muong ndi dong, diém x4 cua nude lua

Mau nudc dugc thu thép, bao quan va phén tich trong phong thi nghiém dé danh gia cac
chi tiéu theo thong ké trong Bang 2.

Bang 2. Céc chi tiéu va phuong phap phan tich.

TT  Chi tiéu phan tich Pon vi Phwong phap phéan tich
1 Nhiét d6 °C SMEWW 2550B:2012
2 pH - TCVN 6492:2011
3 b6 cliing mg/l TCVN 6224-1996
4  SOZ mg/l TCVN 6200: 1996
5 CI mg/I TCVN 6194-1996
6 COD mg/l SMEWW5220C:2017
7 Tbng chat ran lo ling (TSS) mg/l TCVN 6625:2000
8 Amoni (NH4* tinh theo N) mg/l TCVN 6179-1:1996
9  Photphat (PO4* tinh theo P) mg/I TCVN 6202:2008
10 Tong photpho (tinh theo P) mg/l TCVN 6202:2008
11  Tong nito mg/I TCVN 6638:2000
12 Asen mg/l SMEWW 3113B:2017
13 Cadimi mg/I SMEWW 3113B:2017
14 Chi mg/l SMEWW 3113B:2017
15  Téng Crom mgl/l TCVN 6222:2008
16  Dong mgl/l TCVN 6193:1996
17 sit mg/L TCVN 6177:1996
18  Du luong khang sinh (tetracyclin, mg/L HPCL

ciprofloxacin, sulfomethaxozon,

enroflocaxin)

2.2. Piéu tra khdo sat va thu thdp sé liéu thir cap

Bdo cdo hién trang moi truong tinh An Giang, cac s ligu quan trac moi trudng clia tinh
dugc thu thap trong giai doan 2016-2020 1a ngudn s6 liéu thir cap phuc vu danh gia dic diém
tinh chat va kiém ké cac nguodn thai.
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2.3. Phuong phdp kiém ké nguon thai

Ngudn thai tir hoat dong néng nghiép dugc ude tinh trén dién tich san xuét lta va cay
lwong thyc chinh trén dia ban tinh An Giang va ap dung hé sb phat thai tir nghién ctru trudc
day [10, 11]. Ngudn thai tir hoat dong chin nudi duoc udce tinh trén sb liéu théng ké sb dau
lon, bo va san luong nudi trong thiy san cua tinh An Giang. Cu thé nuée thai tir hoat dong
giét md duoc tinh toan nhu sau: Phat sinh nudc thai trung binh tur hoat dong giét md gia stc
dao dong tir 8,18 m%/tan thit xe (d6i véi giét md trau, bo, twong tng 1,227 m®/con) Va 10,65

m3/tan thit xé (d6i voi giét mo lon, twong img 0,746 m3/con) Nudc thai tir nuéi trong thuy
san = San lugng c4 X lugng nude thai (m®/tan c4) + San luong tom X lugng nudce thai (m%/tin
t6m) + San luong thuy san khac X lwong nudc thai (m®/tan thuy san khac).

DPéi vOi lugng nudc thai tir hoat dong sinh hoat, nghién ctru dugc tinh toan trén s lidu
thng ké vé dan s thanh thi va nong thon trén co sé ap dung hé sb phat thai trén dau nguoi
[12].

+ Nuée thai tir cong nghiép: Puoc thdng ké cin cir vao bo céo kiém toan nude va bao
cao Hién trang moi truong cac tinh An Giang giai doan 2016-2020 [13].

2.4. Tinh chi s6 chat lwong nuweGe néng nghiép ngi dong theo WQI

Gia tri WQI cua nudc ndng nghiép ndi dong, duge coi 13 ngudn nude nhiém nude thai
nong nghi¢p va nudce thai tir hoat dong sinh hoat, dugc tinh todn tir 5 nhom chi ti€u theo quyét
dinh 1640/QD-TCMT ngay 12/11/2019 ctia Tong cuc Moi trudng [14]. Cu thé cac thong sd
dua vao tinh toan cua tirng nhém nhu sau:

+ Nhom I: Thong s6 pH

+ Nhom II (nhém thong s thude bao vé thyc vat): Truong hop nghién ciu nay da st
dung thong s6 Tong hoa chat bao vé thuc vat clo hitu co dé tinh toan.

+ Nhom I (nhém thong s6 kim loai nang): bao gé)m cac thong s6 As, Cd, Pb, Cr®*, Cu.

+Nhém IV (nhém thong s6 hitu co va dinh dudng): bao gdm céc thong s6 COD, N-NHyg,
P-PO4

+Nhom V (nhém théng sd vi sinh): bao gdm céc thong s6 Coliform, E. coli.

3. Két qua nghién ctru va thio luin

3.1. Thuec trang mot $6 ngu(;n thai

Két qua diéu tra khao sat va thu thap tai li¢u thir cép, thyc trang mot s6 nguon thai trén
dia ban tinh An Giang duoc tong hop trong Bang 3. Ket qua cho thay tong luong nudc thai
cua tinh khoang gan 350 triéu m3/nam trong d6 ngudn nong nghiép va sinh hoat chiém hon
99% tong lugng nudce tir cac ngudn thai.

Béng 3. Luu lugng nudce thai tir cac linh vuc tai An Giang (triéu m%/nim).

TT Linh vue Luwong (10° m3/nim) Nguén dir liéu
1 Nong nghiép 309,22
- Trong trot 307,86 Tinh toan theo hé s6 tir [10, 12, 15]
- Chan nuoi 0,83 Tinh toan theo hé s6 tir [10, 12 v 15]
- Hoat dong giét md 0,14 Tinh toan theo hé s6 tir [10, 17 15]
- Nubi trong thity san 0,40 Tinh toan theo hé s tir [10, 12, 15]
2 Cong nghiép 1,10 Béo cao hién trang moi truong giai doan 2016-
2020 cua S¢ Tai nguyén va Moi truong tinh An
Giang [15]
3 Nudc thai sinh hoat
Khu vuc d6 thi 22,00 Tinh toan theo hé sb sur dung nudc
100L/nguoi/ngay
Khu vuc nong thon 23,80 Tinh toan theo hé sb su dung nudc

50L/ngudi/ngay
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Ngudn thai cong nghiép: Trén dia ban tinh c6 2 khu céng nghiép Binh Hoa va Binh
Long. Luong nudc thai cong nghiép tir khu cong nghiép Binh Hoa hién khoang 750 m*/ngay
dém, khu cong nghiép Binh Long khoang 2.300 m®/ngay dém. Hai khu céng nghiép nay déu
c6 hé théng xir Iy nude thai cong nghiép tap trung giai doan 1 véi cong suat 1an lugt 2.000
va 4.000 m*/ngay dém. Nudc thai ciia cac nha may trong cac khu cong nghiép trén déu duoc
dau ndi qua hé théng xtr Iy nudc thai trude khi thai ra méi trudng [13, 16].

Nudc thai tir cdc cum cdng nghi¢p: Toan tinh c6 8 cum cong nghiép dang hoat dong
nhung chua duge dau tu xay dung hé théng thu gom, xur 1y nudc thai tap trung. Cac hoat
dong san xuét trén khu céng nghiép phat sinh nude thai déu duoc yéu cau phai ty dau tu hé
thdng xir 1y nudc thai dam bao quy chuén cho phép trude khi thai ra méi truong [13]

Nude thai tir cac lang nghé: An Giang hién c6 29 lang nghe va lang c6 nghé. Cac nghe
clia cac lang tap trung trong 06 nhém nghé: ché bién thuc pham, dét may, moc va san xut
d6 moc gia dung, gia cong kim loai, dan 1at va d6 gia dung khac. Cac lang nghé véi quy md
san xut nho 1é, theo ho gia dinh va theo tp quan nén chua c6 hé thong xur 1y nude thai trude
khi thai vao thily vuc tiép nhén [13].

Nudc thai tir hoat dong sinh hoat: Téng lugng nudc thai sinh hoat phat sinh toan tinh
udce tinh khoang 176.000 m3/ngay.dém, trong d6 khu vuc d6 thi khoang 72.000 m®/ngay.dém.
Toan tinh ¢6 11 huyén, thi xa, thanh phé nhung chi ¢6 02 hé théng Xt Iy nudce thai, trong do:
hé thdng xtr Iy nudc thai Chau Pdc cong suat 5.000 m¥/ngay.dém dit tai phudng Vinh My
thu gom xir Iy cho 03 phuong xung quanh thi trin, dd di vao van hanh chinh thirc tir ndm
2017; hé théng xtr 1y nudc thai Long Xuyén cong suat 30.000 m¥/ngay dém (01 nha méy
cong suat 20.000 m®/ngay dém dit tai phuong My Hoa, 01 nha méy cong suat 10.000 m3/ngay
dém dit tai phuong Binh Dtic). Trong thoi gian tdi, tinh dang c6 ké hoach dau tu hé thong
xu 1y nu6c thai thi x3 Tan Chau cong sut 4.000 m®/ngay dém [13, 16].

Nude thai tr hoat dong san xuat nong nghi¢p: An Giang c6 trén 1000 trang trai trong
trot, chan nudi va nudi trong thuy san. Mot s6 trang trai chan nudi da ap dung cong ngh¢
biogas dé xir 1y chat thai. Tuy nhién dich thai dau ra van chua dam bao yéu cau xa thai vao
moi truong theo quy dinh. Céc trang trai con lai hau hét khong ap dung xur ly triét dé cac chat
0 nhlem ctia cac dong thai trudc khi thai vao maéi truong. O nhidém méi truong tur hoat dong
san xuat nong nghi¢p theo khdo sat con do viéc st dung phan bon, hoa chét bao vé thuc vat
(tir lugng du thira va bao bi hoa chat). Nudc thai tir hoat dong néng nghiép duogc do thai truc
tiép vao cac kénh ndi dong trén dia ban tinh. O nhiéu noi, chinh cac kénh nay 1a ngudn cap
nude cho cac tram cip nudc tap trung tai nhiéu huyén cia tinh [13].

Luong nudce thai 16n tir cac hoat dong cong nghlep, sinh hoat va dac biét 1a nong nghiép
tai An Giang, da gy ap luc vé moi  truong. Do do6 viée dua ra giai phap khic phuc giam thleu
va tai sir dung dé gop phan phat trlen kinh té xa hoi cua dia phuong va han ché 6 nhiém nguon
nudce 1a hét strc can thiét. Két qua s6 liéu tinh toan, tong hop s6 lidu tai Bang 3 cho thiy birc
tranh chung 1 nudc thai néng nghiép van dimg dau vé luong xa thai. Cu thé trén toan tinh
An Giang nim 2020 v6i lugng nudce thai tir nong nghiép 1a 309,22 triéu m*/nam. Nudc thai
cong nghiép 1a 1,1 triéu m®/niam va nude thai sinh hoat d6 thi va nong thén 1an luot 1a 22,0
va 23,8 triéu m*/nam.

3.2. Bdc diém tinh chat mét sé ngué‘n thai

Céc thong s6 hoa 1y duoc do truc tiép & hién truong. Két qua quan tric cho thay nhiét do
dao dong khoang 28-31°C (mua kho) va gia tri ndy dugc ghi nhan thip hon vao mua mua
trong khoang 23-25°C. Nudc thai cong nghiép va sinh hoat c¢6 nhiét do cao hon nudc thai
ndng nghiép trong ca hai muia. Nhiét d6 trung binh thap nhat & nudc thai nong nghiép khu
viuc My Hoa Hung (26°C) va cao nhét & nudc thai cong nghiép khu vyc Binh Hoa, Chau
Thanh.
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35 r ® Mua khd ®Mua mua

AG6  AGT7 AG8 AGY9  AG1L AG4 | AGS AG2 AG3

Nong nghiép Sinh hoat Cong nghiép

Hinh 1. D) thi biéu dién nhiét d6 trong nudc thai tai mot sé diém nghién ciu.

s Mua kho s Mua mua
————— QCVN 08:2023 (A) min — QCVN 08:2023 (A) max
9 -
8 -
7 r o o _ - o o
6 -
I S
ag |
3 -
2 -
1 -
0
AG6 | AG7 | AG8 AG9 AG1 AG4 AG5 | AG2 | AG3
Nong nghiép Sinh hoat Cong nghiép

Hinh 2. D4 thi biéu dién gia tri pH trong nudc thai tai mot sb ngudn.

Gia tri pH trong nudc thai mua kho bién doi tir 6,8 dén 7,5 v6i nudc thai cong nghiép tir
nha may xu 1y nuéc thai My Hoa cho gia tri pH cao nhét 1a 7,4. Nudc thai nong nghiép tir
hoat dong nudi trong thuy san cho gia tri pH thap nhat trong ba loai nudc thai dugc nghién
ctru trong khoang tir 6,5-6,7 vao mua mua va 6,8-7,1 vao mua kho. Vao mua mua, cac gia tri
pH tai cac diém nghién ctru déu dugc ghi nhan thap hon so v&i mua khd. Cac gia tri quan
trac déu co gia tri nam trong gia tri cho phép so voi QCVN 08-MT:2023/BTNMT mtrc A ap
dung cho nudc mat st dung cho muc dich cap nudc sinh hoat.

250 1
® Mua kho
200 ~ = Mua mua
é’ 150 1
s i
£ 100 4
<« r
[ [
’ - . . .
ot
AG6 AG7 AG8 AGY9 AGl1 AG4 AG5 AG2 AG3
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Hinh 3. D6 thi biéu dién gia tri d6 cing trong nudc thai tai mot s nguon.
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Clorua c6 mit trong nudce 1a do cac chat thai sinh hoat, nudc thai céng nghiép ma chu
yéu 1a cong nghiép ché bién thyc pham. Két qua phan tich cho thiy cic miu nudc thai nong
nghiép va sinh hoat déu c6 ham lwong CI° dat tiéu chudn nuéce ding cho muc dich cip nude
sinh hoat. Nudc thai tir khu cong nghiép Binh Long ¢6 ham lwong CI” 1én dén 276 mg/L.
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Hinh 4. D6 thi biéu dién gia tri Clorua trong nudc thai tai mot s6 nguén.
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Hinh 5. D6 thi biéu dién ham lugng COD trong nudce thai ciia mot sé ngudn.

Nhu cdu oxy hoa hoc 13 thong sb thudong dung dé danh gia mac do 6 nhiém hitu co cta
ngudn nude. Két qua ghi nhan ham luong COD & cac diém thu mau nude thai nong nghi¢p
c6 gia tri trung binh kha thap, dao dong tir 4 dén 9 mg/L va phu hop vai quy chuén quy dinh
(A: 10 mg/L) (Hinh 5). Trong khi d6, ham luong COD thu dugc ¢ cac diém xa thai ctia nha
may xu ly nudc thai sinh hoat va céng nghiép c6 gia tri cao gip tir 3 dén 5 1an so v6i mirc
quy chuan quy dinh cho nudc s dung cho muc dich cap nudc sinh hoat. Nhu vay, dbi véi
nhirng ngudn nudc nay can duoc tiép tuc xir Iy bac cao dé dap tmg yéu cau néu st dung lam
ngudn nudc cip cho myc dich sinh hoat.



Tap chi Khi twong Thuy van 2024, 765, 60-74; doi:10.36335/VNJHM.2024(765).60-74 67

Bing 4. Két qua phan tich cac chi tiéu N va P trong nudc thai.

Ngudn nwéce thai

Chi tiéu Thoi gian Nong nghiép Sinh hoat Cong nghiép
AG6 AG7 AGS8 AGl AG4 AG9 AG2 AG3 AG5
Tong photpho Mua khé 0,06 01 013 2,02 0,13 0,06 7,53 0,23 0,84
(mg/L) Mua mua 0,03 0,026 0,06 1,2 0,06 0,016 45 0,13 05
P-POs* Mua khé 0,43 0,87 0,78 16 0,78 0,03 6,2 0,13 0,67
(mg/L) Mua mua 0,3 0,7 0,6 1,12 0,6 0,04 41 0,09 047
Tbng nito Mua khd 3 3,25 3 7,35 3 3 8,25 10,2 45
(mg/L) Mua mua 2 2,8 2,6 5 2,6 2,4 6 66 3,7
N-NH4* Mua kho 1,3 0,27 05 355 05 0,05 293 344 199
(mg/L) Mua mua 1,04 022 04 2,2 0,4 0,04 21 25 15

Tir két qua phan tich ctia cac mau nudce thai cho thay gia tri trung binh N-NH4* ctia nuée
thai cong nghiép 14 cao nhat 3,44 mg/L vao mia kho va 2,5 mg/L vao miia mua, dao dong tir
1,5-3,44 mg/l (Bang 4). Nudc thai sinh hoat ¢6 gia tri trung binh 1,12 mg/L, dao dong tir
0,04-3,55 mg/L. Gié trj trung binh ctia N-NH4™ trong céc méu nudc thai néng nghiép 1a thap
nhit trong s ba loai nudc thai trén, twong timg 0,69 mg/L (mua kho) va 0,55 mg/L (mua
mua). Méc du gia tri trung binh thap, khi so sanh véi gia tri thong s6 twong img véi QCVN
08:2015/BTNMT van c6 mot so mau vuot quy chuan Cho phép, doi hoi can phai c6 bién phap
xtr 1y béac cao dé dap ung yéu cau néu sir dung lam ngudn nude cap cho ‘muc dich sinh hoat.

Ham luong photphat trong nudc c¢6 su bién dong ¢ cac diém thu mau. Twong tu nhu N-
NH4*, ham luong photphat trong nudc thai cong nghiép co gia tri cao nhét, dao dong trong
khoang 0,09-6,2 mg/L trong khi nuéc thai nong nghiép va sinh hoat co6 gia tri photphat tuong
duong nhau trong khoang tur 0,03 dén 1,6 mg/L. Cac két qua phén tich nay déu vuot quy
chuin photphat trong nude phuc vu sinh hoat trong khoang tir 4 dén 16 1an. Vi vay, khi tai
str dung ngudn nude can cha y dén ham luong nito, photphat trong nudc va c¢6 nhitng bién
phap xir 1y cu thé cho ting muc dich tai sir dung.
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Hinh 6. D4 thi biéu dién ham lugng tdng chét rén lo limg trong mot sé ngudn thai.

Ham luong tong chét ran lo limg (TSS) trong nuéc & cac diém thu c6 sy bién dong 16n
gifta cac mua. Ham luong TSS trong nudc thanh phan chu yéu 1a phu sa, do day 1a ving ha
luu cua séng Cuiru Long nén ham lwgng phu sa ving nay rat 16n. Nhin chung, ham luong vét
chat lo lung & ca ba loai hinh nudc thai déu vuot ngudng quy chuan cho phép vé chat luong
nude 1am ngudn nude cap cho myc dich sinh hoat tir 1,5 dén 3 1an, trong d6 nuc thai nong
nghiép c6 ham luong TSS cao nhat. Pic biét vao mua kho cao hon so véi miia mua do hoat
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dong xa thai ciia nude sinh hoat, hoat dong nong nghiép thity san (cudi vu mua) két hop véi
murc thay triéu trong thoi gian nay thap nén ham luong vat chat lo limg trong nudc cao hon
cac thang con lai. Cac nghién ctru trude ddy chi ra rang cac ving nudce ¢ ddng bang séng Ciru
Long cua Viét Nam di bi 6 nhiém 1au dai béi tong chit rin lo limg. Nong d6 TSS trén song
Hau dao dong tur 41,2 + 33,7 dén 89,57 + 31,31 mg/L [17, 18], TSS trong kénh rach tinh An
Giang giai doan 2009-2016 dao dong tir 25,0 + 11,5 dén 93,7 + 28,3 mg/L [20]. Tai tinh Séc
Tring, ndng d6 TSS trong kénh dao dong tir 16 dén 176 mg/L [19, 20]. Nguyén nhan gay
TSS cao 1a do vat chit hitu co, x6i 16 bo sOng, x40 tron nudce dudi thiy vuc, phiéu sinh thyc
vat [20]. Cac phat hién trong nghién ctru niy cho thay cac hoat dong nudi trong thity san gop
phan 1am TSS cao trong cac ving nudc 1an cin.

Céc chi tiéu kim loai ning bao gdm Pb?*, As®*, Cd?*, Cu?*, Fe?* va Cr* duoc tién hanh
phan tich trong cic miu nudc thai thu thiap duoc. Két qua phan tich cho thiy, cac chi tiéu
Pb?*, As®*, Cd?*, Cu?* va Cr* déu nim trong gidi han cho phép ciia QCVN 08:2023/BTNMT
vé tiéu chuan nudc mit phuc vu nude cap (s6 liéu gia tri chi tiét khong cung cip trong bang
két qua phan tich). Duy nhit ham lugng Fe?* tai mot sb diém phan tich c6 gia tri vuot ngudng
quy chuan QCVN 08:2028 (mirc A). Trong nude thai cong nghiép ciia khu cong nghiép Binh
Long, ham luong Fe mua kho cao gép 2 1an so véi mirc giGi han. Tai kénh xa thanh ph
Long Xuyén va nha may xir Iy nudc thai tap trung Chau Pdc, ham luong Fe vao mua kho
dao dong trong khoang tir 0,6 dén 0,7 mg/L.
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Hinh 7. D6 thi biéu dién ham lugng Fe trong nudc thai.

Cac khang sinh duoc tim thay trong nudc thai nudi trong thily san va nude thai sinh hoat
ctia khu vy nghién ctru bao gém sulfonamid, cycline va quinolone (Bang 5). Trong nudc
thai cong nghi¢p, khang sinh khong dugc phat hién. Quinolon va cycline 1a nhirng nhom
khang sinh quan trong, sir dung rat nhiéu hién nay trong thyuc hanh 1am sang va doi séng do
vay ham lugng ciprofloxacin va tetracycline dugc phat hién trong nudc kénh nodi dong dao
dong trong khoang 0,3-0,6 mg/L. Mau nudc thai sinh hoat AG9, khu vuc nudi 1ong bé dau
con My Hoa Hung c6 ham lugng tetracyline dat 1,35 mg/L. Sulfomethaxozon, loai khang
sinh duoc tiéu thu twong d6i thudng xuyén, gia tri phat hién dwgc trung binh 0,08 mg/L.
Enrofloxacin dugc tim théy ¢ trong nudc thai nong nghiép voi ndng do trong khoang 0,016-
0,049 mg/L cao nhat diém xa ciia duong 6 6ng nude thai tir kénh xa thanh pho Long Xuyén.
Viée sir dung khang sinh trong nuoi trong thity san khong chi gay nhiém ban nguoén nudc ma
con gy 6 nhidm tram tich vi khang sinh tich ty trong trim tich cing vdi sy lang dong ctia
cac hat thtrc an du thtra [21].
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Bang 5. Két qua phan tich céc chi tiéu khang sinh trong diém thai ctia mot s6 ngudn nude.

Ngudn nwéce thai

Chi tiéu Thoi gian Nong nghiép Sinh hoat Cong nghiép
AG6 AG7 AGS8 AGl AG4 AG9 AG2 AG3 AG5

Tetracyclin Mua khé 0,21 0,468 0,356 0,356 0,605 1,35 - - -

(mg/L) Mua mua 0,156 0,325 0,289 0,415 0,523 0,85 - - -

Ciprofloxacin Mua khé 0,625 0,256 0,321 0,852 0,35 0,365 - - -

(mg/L) Mua mua 0,715 0,168 0,256 0,68 0,208 0,253 - - -

Sulfometha- Mua kho 0,04 0,104 0,104 - - - - - -
xozon (mg/L)  Mua mua 0,01 0,135 0,135 - - - - - -
Enroflocaxin Mua kho 0,034 0,016 0,016 - - - - - -

(mg/L) Mua mua 0,049 0,024 0,024 - - - - - -
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Hinh 8. Biéu dd mat do Coliform trong nuéc thai.
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Hinh 9. Biéu dd mat do E.coli trong nuéce thai.

Theo QCVN 08-MT:2023/BTNMT (A), mat do Coliforms & tﬁng nudc mat cod gia tri
gidi han 1a 1000 MPN/100 mL va dbi véi mat @6 E. coli 1a 20 MPN/100 mL. Két qua ghi
nhan dugc mat do Coliforms va E. coli trong nudc thai sinh hoat c6 mat do cao nhét, dic biét
vao mua kho va vugt gia tri gidi han theo QCVN 08-MT: 2023/BTNMT (A) (Hinh 8 va 9).
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3.2. WQI doi véi nweée néi dong

Qua khao sat cho thiy, ngudén nudc ndi déng thuong bi nhlem boi ngudn nudc thai sinh
hoat, nong nghiép. Tai dia phuong, nhiéu tram xur 1y nudc cap cho sinh hoat sir dung ngudn
nuée kénh muong ndi dong, co chira 1An mot trong hodc nhiéu hon cac ngudn thai néu trén.
Két qua tinh toan WQI theo 5 nhom thong s cho thdy nudc ndi dong tai An Giang ¢6 WQI
dao dong tir 52-65 dugc danh gia c6 chit lvgng nude trung binh - phit hop véi sir dung cho
muc dich tudi ti€u va cac muc dich twong duong khac. Viéc tai st dung nudc thai nong
nghiép, nudc kénh ndi déng dung 1am ngudn nudc cap cho sinh hoat doi hoi phai 4p dung
cac cong nghé bac cao dé xur 1y, chit lvong nudc can phai kiém soat nghiém ngit trude khi
sir dung. Udc tinh 50% lugng nude muong ndi dong ap dung cac bién phap tién xir Iy giam
thong s6 6 nhidém (giam Coliforms, COD, Béng 6) qua d6 tang gia tri WQI 1én trén 76 thi

hang nam c6 thé tai sir dung khoang 150 triéu m® nuéc.
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Hinh 10. Vi tri 1y mau va chi s chét luong nude (WQI) clia cac miu nude tai An Giang vao hai
mua mua va mua kho, nam 2021.
Bang 6. Gia tri dé xuat ddi voi nude ndi ddng sau khi xir Iy so bo dé dam bao dau vao cap nude cho
hé théng nudc sinh hoat (c6 WQI > 76).
Neudn nuée Trwdc khi xir ly Sau khi xir ly WQI
g Coliforms _E.coli Coliforms _E.coli Trwéc khi xir ly Sau khi xir ly
AG10, mua kho 15000 55 1500 55 52 79
AG11, mua kho" 750 463 750 46 54 78
AG12, mua kho™ 9750 46 975 46 53 76
AG10, mua mua 12000 34 1200 34 62 90
AG11, mua mua 650 354 650 35 61 82
AG12, mua mua 5500 98 550 10 65 83

“Pé xuit tién xir Iy giam % COD thip hon 26mg/I dé dam bao gia tri WQI ciia mau nudc > 76.
“Pé xuit tién xir Iy giam % COD thdp hon 27mg/l d& dam bao gia tri WQI cua mu nudc > 76.

3.3. Dé xudt gidi phdp tdi sir dung nude thai cho muc dich cdp niede cho sinh hoat

a) Giai phap quan ly

Hién tai cac khu cong nghiép, lang nghé trén dia ban tinh can dugc ra soat va yéu cau
bat budc phai hoan thién hé thong thu gom va xu ly nudc thai tap trung. Cac bién phap thanh
tra, kiém tra, giam sat két hop véi xtr phat can duogc tang cuong tién toi 100% cac hoat dong
phat sinh nudc thai déu duoc xir Iy dam bao quy chuin cho phép trude khi thai vao ngudn
tiép nhan.
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Céc ngudn nudce thai tir hoat dong sinh hoat, nong nghiép can dugc thu gom va tai sir
dung tai ngudn, quan 1y t&t cac ngudn thai trudc khi thai vao thiy vuc tiép nhan, nhit 1a cac
kénh muong dugc léy nudce phuc vu muc dich cép nudc cho sinh hoat cua cac cum dan cu
trén dia ban tinh.

Dbi voi nude thai sinh hoat: Ting cudng cai thién ha ting do thi két hop véi quy hoach
hé théng thu gom xtr Iy két hop véi tai st dung cho muc dich nong nghiép.

b) Kha ning 4p dung cac cong nghé xir ly: Dya vao bang liét ké va tham van y kién cac
chuyén gia, cac loai cong nghé duoc ap dung ddi v6i thanh phan cac chét 6 nhiém trong moi
truong nudce dugc ligt ké trong Bang 7.

Bang 7. Tac nhan can xu 1y trong ngudn nudc va kha niang ing dung cac phuong an cong nghé.

Tac nhan can xir ly

Phwong én Cic Kim  Chithiu Héachit Vi 21{1:;?:1
- Acid/bazo  dang PO TSS  loai co thong bao vé sinh .
xir ly M \ b " gia
N nang thuong thuc vat vat

Trung hoa +++ +

Két tia + ++ + ++

Keo tu/tua + + +++  + + +

bong

Hap phu + + ++ + ++ ++ ++ +

Loc tho ++

Loc mang + +++  + + + + Chi phi
cao

Tham théu + ++ At ++ ++ ++ Chi phi

ngugce rat cao

Cong ngh¢ ++ -+ -+ -+ 4+ ++ ++ Thoi gian

dét ngap lau, doi

nudc nhan héi co

tao dién tich
va bién
phap bao
vé

O xi hoa + + + + + H+ + ++ Chi phi

tién tién cao

Khtr tring +++

Ghi chu: + hiéu qua thip, ++ hiéu qua trung binh, +++ ¢6 hiéu qua cao.

Tir cac két qua trén cho thay, nhin chung chit luong nudc sau xur ly tir cac hoat dong
nong nghiép, sinh hoat va cong nghiép chwa dap ting yéu cau chét lugng véi muc dich tai sir
dung lam nguon nude cap cho muc dich sinh hoat theo QCVN 08:2023/BTNMT. Céc Cong
ngh¢ tién tién, tich hop doi hoi dugc tng dung néu xur 1y cac ngudn nudc ndy lam ngudn
nude cap cho sinh hoat. D6i voi nude thai néng nghiép (nude tr cac muong noi dong) va
nudc thai sinh hoat v4i thanh phan TSS cao cung cac hop chit hitu co nhu khang sinh, phuong
phap xur ly keo tu tao bong két hop oxy hoa cip tién c6 thé dugc ap dung nham loai bo cac
chat 6 nhiém m&i ndi. Giai phap xtr Iy nude thai cé chira nito va photpho bang cong nghé
sinh hoc két hop héa 1y nhu hé thong dat ngap nudc dugce danh gia mang lai hiéu qua cao
nhung doi hoi phai co dién tich dat chiém can thiét 16n. Viéc ap dung phuong phap nay thi
nudc sau khi xu ly cé thé duoc du trir trong cac ao léng dé xu 1y bac cao cho muyc dich tai st
dung. Thyc vat, hé théng vi sinh vat va vat liéu loc lam gia thé cho hé théng sinh hoc hoat
dong gidng nhur mot bo loc da ning két hop phan hity sinh hoc ¢6 chirc ning loai bo cac chat
6 nhiém hitu co, dinh dudng, kim loai ndng cling nhu chét ran trong nudc thai.

Trén co s¢ phan tich hiéu qua cua cac phuong an xu ly, dac tinh chung cua nudc thai ¢
phan trén, quy trinh cong ngh¢ dudi day dugc dé xuat 4p dung xir Iy nude thai (nude nudi
trong thuy san, nudc kénh muong ndi dong, nude thai cong nghiép) dat chit luong nudc cip
cho muc dich sinh hoat (Hinh 11).
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Hinh 11. So d6 cong nghé tai sir dung nude lam muyc dich sinh hoat.

4. Két luén

Nghién ctru cho théy chat lugng nude tai mot s6 nguon thai tai tinh An Giang trong nim
2021 c6 dau hiéu 6 nhiém hitu co, tong ran lo ling, amoni, photphat, Fe Va vi sinh vat. Cac
chi tiéu nay déu vugt ngudng quy dinh trong quy chuan ky thuat quoc gia QCVN 08-
MT: 2015/BTNMT vé chat lugng nudc cho muc dich cip nudc sinh hoat. Bén canh do, viéc
xudt hién cua céc khang sinh ciing 13 nguy co giy anh huong dén chat luong ngudn nudc.
Céc khang sinh dugc tim thay trong nudc thai nudi trong thuy san va nude thai sinh hoat cta
khu vyc nghién ctru bao gom sulfonamid, cycline va quinolone. Cac chi tiéu vuot ngudng
cho phép duge phat hién chi yéu thudc nguon nudce thai sinh hoat va nong nghiép do chua
duoc dau tu xu 1y hodc tlep nhan nudc thai tir cdc hoat dong sinh hoat, nuéc mua chay tran,
hoat dong nong nghiép va thuy san. Trong khi d6, cac thong s6 nhiét do, pH, mdt s6 kim loai
ning nhu As, Cr, Pb, Cu déu ndm trong giéi han cho phép. Tinh toan WQI theo 5 nhém théng
s6 cho nudc noi dong tai An Giang cho két qua WQI dao dong tir 52-65 dugc danh gia c6
chat lugng nudc trung binh - phu hop véi sir dung cho muc dich tudi tidu va cac muc dich
twong duong khac. Véi viée ing dung céac cong nghé xtr Iy nude phu hop cung céac bién phap
chinh sach quan ly nudc nghiém ngat, udc tinh khoang 150 tri¢u m®/niam nude ndi dong co
kha nang tai sir dung lam nudc cap cho sinh hoat. Quy trinh cong ngh¢ tich hop cong nghé
tién tién nhu 6xi hoa tién tién, dat ngap nudc nhan tao két hop voi keo tu/taa bong va xir 1y
béc cao nhim loai bo cac chat 6 nhiém... cho thay tiém nang cao cua tai sir dung nudc lam
ngudn nude cap sinh hoat trong béi canh khan hiém nuéc & Pong bang Song Ctru Long.

DPong gop cua tac gia: Xay dung y tuong nghién ciru: T.T.M.H., N.M.K.; Khdo sat va thu
thap s6 liéu: T.T.M.H., TT.H.N, HM.T., V.D.T.; X ly s6 lidu: TTMH ,HM.T., V.D.T,,
N.M.K.; Viét ban thao bai bao: T.T.M.H., HM.T., V.D.T.; Chinh stra ba1 bao: T.T.M.H.,
HM.T., V.b.T., NM.K.

Loi cam on: Nghién ciru nay dugc tai trg boi dé tai hop tac qudc t& “Quan ly tai nguyén
nudc tong hop thong qua dbi thoai song phuong véi su tham gia cta cac bén dé cung cp va
tai st dung nuéc quy md nho trong cac luu vuc séong Danube va séong Mé Kong”, ma sb:
NDT.103.SEA-EU/21 thudc nhiém vu Khoa hoc va Céng nghé theo Nghi dinh thu cua Bo
Khoa hoc va Cong nghé Viét Nam. Tép thé tac gia cdm on sy tai trg cla dé tai va Truong
bai hoc Khoa hoc Tu nhién, PHQGHN.
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Loi cam doan: Tap thé tac gia cam doan bai bao nay 1a cong trinh nghién ctru cua tap thé
tac gid, chua dugc cong bo ¢ dau, khong dugc sao chép tir nhiing nghién cuu trudc day;
khong c6 sy tranh chap loi ich trong nhom tac gia.
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Abstract: This study aimed to assess the current status and potential for reusing wastewater
in An Giang province as a source of daily water supply. Twelve sampling locations were
selected for the study, and water samples were collected for analysis of 21 water quality
indicators. The results of the water quality analysis were then compared against Viethamese
standards for surface water quality intended for domestic water supply purposes. The
findings indicate that parameters such as temperature, pH, and certain heavy metals
including Arsenic (As), Chromium (Cr), Lead (Pb), and Copper (Cu) are within acceptable
limits. However, Total Suspended Solids (TSS), Chemical Oxygen Demand (COD), Iron
(Fe), Ammonium (N-NH4"), Phosphate (P-PO.*), and coliform levels exceed permissible
thresholds. Additionally, the presence of antibiotics poses a risk to water quality. Samples
with parameters surpassing acceptable limits mainly originated from domestic and
agricultural wastewater sources, possibly due to inadequate investment in wastewater
treatment for domestic, rainwater runoff, agricultural, and fisheries activities. Regarding
wastewater from agricultural paddy fields, the Water Quality Index (WQI) calculation,
utilizing five parameter groups, indicates WQI ranges from 52 to 65, suggesting average
water quality suitable for irrigation and similar purposes. The study proposes water
treatment technology solutions and management policies to mitigate pollutants and facilitate
wastewater reuse for domestic use, particularly crucial in addressing water scarcity concerns
in the Mekong Delta region.

Keywords: Reusing wastewater; Advanced oxidation; Wastewater; Water supply.



