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ABSTRACT

The subject was done to determine pollutant load and propose solutions
to reduce pollution from main waste sources. The study was conducted in
Vinh Long province from June 2021 to March 2022. The study uses the
rapid assessment method based on the emission factor and the pollutant
load calculation method based on the flow and concentration to calculate
the pollutant load for the emission sources. The research results show that
domestic wastewater plays a significant role in generating BODs and
COD loads into rivers and canals with 6,450 and 11,198 (tons/year)
respectively, followed by runoff from agricultural land with 3,185 and
4,954 (tons/year). The load of T-N and T-P discharged into canals is quite
high. Agricultural land contributes the most to this load, with 6,712 and
1,492 (ton/year), followed by livestock, with 45.4 and 13.9 (tons/year).

TOM TAT

Nghién ciru dwoc thuc hién nham xdc dinh tdi luong 6 nhiém nude thai tir
cdc nguon thai chinh va dé xudt giai phdp giam thiéu tai liwong 6 nhiém.
Nghién cieu dwoc thuc hién tai tinh Vinh Long tir thang 6 nam 2021 dén
thang 3 nam 2022. Nghién ciru sur dung phuwong phap danh gia nhanh dya
trén hé sé phat thai va phiwong phdp tinh toan tai lwong 6 nhiém da vao
liew leong va nong do dé tinh toan tai heong 6 nhiém cho cdc nguon thai.

Két qua nghién ciru cho thdy mde thai sinh hoat dong vai tro chii yéu
phat sinh tai lirong BODs va COD lan ot la 6.450 va 11.198 (tan/nam),

tiép dén la nwde chay tran tir dat nong nghiép phdt thai tai lwong tuwong
vmg la 3.185 va 4.954 (tan/nam). Pat néng nghiép phat thai tdi lwong T-
N va T-P nhiéu nhat twong vmg véi 6.712 va 1.492 (tan/ndm), ké dén la
nude thai tir hoat dong chan nudi phat thai 45,4 va 13,9 (tan/nam).

1. GIOI THIEU

Kinh té - xa hoi ¢ Viét Nam dang phat trién, toc

song. Trong d6, ngudn 6 nhiém phat sinh tir nhirng
hoat dong cong nghi€p, ndng nghi¢p va thuy san dan
dén suy giam chat luong nudc mat khi cac ngudn

d6 do6 thi hoa dién ra nhanh chéng dan dén khdi
lwong nuéc thai phat sinh 16n giy anh huéng dén
moi truong nudc mat. Theo Pang va Duong (2021)
nudc thai 1a nguyén nhan chinh giy tac dong tiéu
cuc dén chat lugng moi trudng nudce tai cac luu vuc
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thai nay phat thai ra cac ngudn tiép nhan nhu song,
rach, ao, hd ma khong dugc quan 1y va kiém soat
(Arheimer & Olsson, 2003; Thing, 2015). Mat
khac, sy van chuyén chét 6 nhiém bj tac dong dang
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ké boi dong thai thuy lyc cua dong chay, dan dén
cac chat 6 nhiém phan tan rong rii trong moi truong
nuéc (Opdyke, 2008). Khi ngudén nuéc mit bi 6
nhiém chinh 1a yéu to gia tang bénh tat cua nguoi
dan tai cac tinh phia ha lwu, ddng thoi dan dén nguy
co thidu nuéc cua nguoi dan tai khu vuc (Bo Tai
nguyén va Moi truong, 2018)

Quan Iy 6 nhiém ngudn nuéc mat, dac biét tir
hoat dong nong nghiép va thuy san dang la thach
thirc khong chi & Viét Nam ma con cac quoc gia trén
thé gi¢i (Mamun & Salleh, 2014; Cassou et al.,
2017).Viéc nghién ctru tinh toan tai lugng 6 nhiém
dura vao song trén thé gidi dugc thuc hién bang cac
phuong phap véi cong thirc tinh khac nhau nham
muc dich tinh toan truc tiép tai luong 6 nhidm hoic
du béo tai lugng 6 nhidm tiém ning (Masanobu et
al., 2006; Han et al., 2011). Viéc tinh toan tai luong
6 nhidm & Viét Nam hau hét duoc thuc hién theo cac
dang nguon thai khac nhau (Lam, 2013; Tong cuc
Maéi treong, 2019).

Thoi gian qua, tinh Vinh Long c6 tdc do phat
trién kinh té kha nhanh (tdng san phim trén dia ban
(theo gia so sanh 2010) giai doan 2016 - 2020 tang
binh quén 4,6%/ndm), nhiéu co s& san xuat duoc
thanh 1lap, két hop véi cac hoat dong san XUAt néng
nghiép, sinh hoat d tao ra nguy co gay 6 nhiém moi
truong nudc mat. Nudce thai tir hoat dong san xuét
ndng nghiép va co s san Xuit Xa vao cac tuyén séng
chinh nhu séng Tién, song Hau va séng Ming Thit
lam suy giam chét lugng ngudn nuéc mat, dan dén
chét lugng nuéc mat tai cac song, rach chinh trén
dia ban tinh Vinh Long 6 nhiém chu yéu duoc thé
hién thong qua 4 thong s6: Tong chit rin lo ling,
Phosphat, Amoni va BODs, dic biét 1a cac tuyén
song ndi ddng (S¢ Tai nguyén va Mbi trudng tinh
Vinh Long, 2021). Tir nhitng van dé cap thiét trén,
nghién ctru dugc thuc hién nham tinh toan tai luong
thai 6 nhiém phat sinh tir cac nguon thai chinh gom:
nguon phan tan (nudc thai sinh hoat, nudi thiy san
Iong be, nude mua chay tran va ngudn diém (nuéi
thuy san trong ao, giét mo, chan nudi gia sic, lang
nghe) Qua khao sat thyc té trong ndm 2021, cac
nguon thai nay c6 quy mo san Xuét nho va chua co
hé thong xir Iy nuéc thai (HTXLNT) va ndm dan xen
I3n khu dan cu (KDC) gay kho khan cho viéc kiém
soat. Két qua nghién ciru gop phan phuc vu cho cong
tac quan Iy ngudn thai cua tinh. Png thoi, cac két
qua tinh toan tai lvong trong nghién ciru c6 thé dung
1am co s& dé tinh toan kha nang ty lam sach cua cac
thiy vuc. Dé dat muc tiéu trén, nghién ctru thyc hién
cac ndi dung sau: (i) Panh gia hién trang 6 nhiém
nudéce thai cia cac nguon thai chinh, (ii) Panh gié tai
luong 6 nhiém nudc thai tir cac ngudn thai va (iii)
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D& xuét bién phap giam tai lugng 6 nhiém nudc thai
cho cac nguon thai chinh.

2. PHUONG PHAP NGHIEN CUU
2.1. Dia diém, thoi gian nghién ctiu

Nghién ctru dugc thyc hién tai tinh Vinh Long
trong thoi gian tir thang 6 nam 2021 dén thang 3 ndm
2022. Céc vi tri thu mau nudc thai dugc thé hién trén
Hinh 1.

2.2. Phwong phap nghién ciru
2.2.1. Phuong phdp thu thdp sé liéu

S liéu thir cap duoc tién hanh thu thap trong
nam 2021 bao gom s lidu vé cac ngudn thai xa thai
vao ngudn nudc mat, hién trang sir dung dat, lugng
mua, sé liéu vé linh vuc nong nghiép (thity séan, chin
nudi, trong trot) tai So Tai nguyen va Moi trudng,
S Noéng nghiép va Phat trién nong thon va cac don
vi ¢6 lién quan trén dia ban tinh Vinh Long. Két qua
phan tich mau nuéc thai sinh hoat duoc thu thap tur
Chuong trinh quan tric méi truong cua S& Tai
nguyén va Méi truong tinh Vinh Long, v&i 22 vi tri
quan tric va 04 théng sé6 BODs (20°C) (BODs),
Amoni (tinh theo N) (N-NH,"), Nitrat (NOs") (tinh
theo N) (N-NOg’), Phosphat (PO4*) (tinh theo P) (P-
PO,); riéng thong s6 COD tham khao tir két qua
nghién citu cua Loc va ctv. (2015).

2.2.2. Phuong phdp ldy mau

Mau nudc thai duoc thu theo TCVN 6663-
1:2011 (ISO 5667-1:2006), TCVN 5999:1995 (1SO
5667/10:1992). Mau lay xong dugc bao quan theo
TCVN 6663-3:2016 va dugc chuyén vé phong thi
nghiém. Ddi véi cac ngudn thai chin nudi, lang
nghé, giét md, nuéi trong thuy san (NTTS) trong ao:
tién hanh 14y 80 mau nudéc thai (20 mau/ngudn thai),
phan tich céc chi tiéu BODs, COD, N-NH4*, N-NO3
, P-PO4%, Téng nito (T-N), Téng photpho (T-P).
M3u nudc thai duoc lay tai 4 ngudn thai vai 10 dot,
mdi dot lay ddng thoi 1 mau trude xu Iy (nude thai
trudc khi vao HTXLNT) va 1 mau sau xir 1y (nudc
thai sau HTXLNT), véi tan suat 3 ngay/l1 miu. Dé
thuc hién nghién cru, cac tai 1idu can duoc tién hanh
thu thap bao gom ban do hanh chinh, danh séch lang
nghé, co so giét mo, NTTS, chin nudi, sinh hoat;
chon trén danh sich ngiu nhién, sau d6 danh dau
trén ban dd hanh chinh, tién hanh kiém tra va lay
mau tai dia diém trén ban do.

2.2.3. Phuwong phdp phdn tich mau

Mau nuéc thai duge phén tich mot s6 thong s 6
nhiém co ban ddc trung cho timg nganh nghé, thong
S0 va phuong phap theo Bang 1.
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Bing 1. Cac thong s6 phin tich miu nwéc va
phuong phap phén tich

STT Théngsd Donvi ::11:;: Itligcl[:ha’lp

1 BODs mg/I 3’?"25@%17

2 coD mg/l 22"153%17

3 N-NH,"  mg/l gsg:s\g\llggs

4 N-NOs  mg/l %5&0415700_
5 P-PO/* mg/l gl\[/I)E\ZAé\{\; 0
6 TN mg/l geca\s/;!\lzooo

7 T-P mg/l ﬁ,l\ézvlg:\%i?oo_

2.2.4. Phuwong phdp xir Iy, danh gid so liéu

S6 liu phan tich mau nudéce thai duoc tong hop,
thong ké mo ta bang phan mém MS Excel. Két qua
phan tich mﬁu nguf)n thai danh gia véi Quy chuan
k§ thuat qudc gia vé nude thai cong nghiép - QCVN
40:2011/BTNMT cot A (QCVN 40), Quy chuan ky
thuat quéc gia vé nuéc thai sinh hoat - QCVN

10540 10525 5
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14:2008/BTNMT cot A (QCVN 14), Quy chuan ky
thuat Quéc gia vé nudc thai chian nudi - QCVN 62-
MT:2016/BTNMT cot A (QCVN 62).

2.2.5. Phwong phdp tinh todn tai rong é nhiém

Tdi lwong cdc chdt 6 nhiém tir nguon diém (chin
nudi, giéet mé, lang nghé, NTTS trong ao)

Trén dia ban tinh Vinh Long c6 84 co s& chan
nudi gia suc, lugng nudc thal phat sinh 600 m®ngay,
3116 giét mé gia stc, gia cAm, luong nudc thai phat
sinh 356 m%ngay; lang nghé san xuat tau hii ky tai
x4 My Hoa, thi xa Binh Minh, lugng nudc thai phat
sinh 99 m%/ngay; 96 co s& NTTS (nudi ao), lugng
nudc thai phat sinh 254.542 m®/ngay.

Tai luong chat 6 nhiém co trong nuéc thai dwoc
tinh toan dua trén luu lugng nuéc thai va ndng do
cac chét 6 nhidm co trong nudc thai cong nghiép,
theo cong thirc sau: Li = Cj x Qi x 10° x 365
(tin/nam) (Cong, 2007). Trong d6: L; (tin/nam): tai
lugng 6 nhiém tinh cho thong sd i; Ci (mg/L): ndng
do trung binh cia thong so i; Qi (m /ngay): Iuu
lwong nuéc thai; 10°%: hé s6 Chuyen d6i don vi.

Tdi lwong cdc chdt 6 nhiém tir nguon phdn tin

Doi Véi nude mua chay tran:

T TENGIANG N
5
“\—\\ A
N%sz.. NTSHo8 !r—\
<O ¢ =
No vies ond NT5H10
e SNTSH 3““”&’-\9‘,
\j, Nl:i%\ o pdl N e "
. CNGS\ * 2
,,” \, '\w adna ke /~~l Sr— C’s *NTSHOS = \'\\_\ ‘ L \\.\
A Dt e~ L '\,\ N {N?Eu?)e’ds % S erg I )
5 “Q\unf sind AN z e~ TANE j 5 \::,Lo \\. = 7
By nTsor /{ N, NTSHOT \3 1§ 7\ —— i
— :"?\ ;GM\ ottt it 4 e f %’"7\_\,\_ Es;zz S 7\-‘("&%" i ,'
\,.GNNTSH(E‘ { ( (' N \ | ©———nsHis (
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Hinh 1. Vi tri ldy miu nwéc thai
Bang 2. Pon vi tai lwgng 6 nhiém do nwéc chay tran
STT Thone sé Dbat nong nghiép bat KDC  Pat chuyén dung Pat trong
859 (kg/km?/ngay mua)® (kg/km?/ngay mua)® ( kg/ha/nam)@ (kg/km?/ngay mua)®
1 COD 28 42 109 26
2 BODs 18 38 60,4 16
3 T-N 36 20 10,6 32
4 T-P 8 12 2,3 6

M: JICA, (1999); @ JIWA, (2008)
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Bang 3. Hé s phat thai tie NTTS

Hé s6 phat thai nudi

STT Thong s ¢4 10ng bé (kg/tin/nam)

1 CcoD® 15,9
2  BODs® 45
3 T-NO® 2,9
4 T-PO 2,6
5  NOs+NO,® 0,03
6  NH® 0,70
7 PO&®@ 1,17

@: pPadilla et al., (1997); ®: San Diego-McGlone et al.,
(2000)

Tai luong 6 nhiém nuée mua chay tran dugc tinh
toan dua trén s6 liéu vé (i) dién tich sir dung dat cho
cac muc dich bao gdm dat nong nghiép vai dién tich
1a 118.754 ha, chiém 78,45% dién tich dat tw nhién
(gém trong lua, cdy an trai va dat trong mau), dét
chuyén ding c6 dién tich 13 11.076 ha, chiém 7,67%
dién tich ty nhién (gom dat co so tin ngudng, dat
nghia trang, nghia dia, dit co s¢ tin ngudng), dat
KDC véi dién tich 12 7.154 ha chiém 4,28% dién tich
tu nhién (gdm dat 6 tai d6 thi va dat o tai nong thon),
dat tréng chua sir dung c6 dién tich 17 ha chiém
0,01% (chu yéu la dat bai boi), (i) sé ngay mua
trung binh ndm tai khu vgc va (iii) don vi tai luong
6 nhiém do nudc chay tran tir cac hinh thic sir dung
dat tai Bang 2, theo cong thic sau: Lyn =n x A x
Linn % 1073 (tdn/nam) (Hoang va ctv., 2018). Trong
d6: Lnn (tan/nam) Tai lugng thai cua ting muc dich
st dung dit; n (ngay): sé ngdy mua trong nim; A
(km2): dién tich st dung dét caa tirng muc dich; Linn
(kg/km?/ngay mura): Tai luong thai don vi; 103 hé
s6 chuyén doi don vi.

D6i Véi nuée thai sinh hogt

Tai lwong chat 6 nhiém co trong nudc thai sinh
hoat duoc tinh toan dya trén luu lugng nudc thai va

Tap 59, S6 Chuyén dé: Méi truong va Bién doi khi hiu (2023): 54-64

nong do cac chat 6 nhidm co trong nudc thai sinh
hoat, theo cong thirc sau: Lj = Cj x Qua x 106
(tin/ndm), Qusi = Keip x N (Bang & Tuén, 2017)
Trong d6: L; (tin/nam): tai lugng cua thong sb i
duge xét; Ci (mg/1): ndng do trung binh cta théng sd
i duoc xét; Qi (lit/ngay): luu luong nudce thai; Kcap
(I/ngudi.ngdy): hé s6 cap nude (120 I/ngudi.ngay
theo TCXDVN 33:2006); 10°%: h¢ s6 chuyén doi don
vi; N: dan sb tinh Vinh Long.

Poi v6i NTTS long bé

San luong NTTS trong long bé cua tinh Vinh
Long dat 20.000 tin/ndm v6i 1.179 1dng bé dang tha,
thé tich nudc 1a 255.613 m3. Theo Sinh va Nam
(2015), tai luong 6 nhiém tir NTTS Iong bé dugc
tinh theo cong thirc: Lis = SLXLitsx 1073 (tn/nam).
Trong d6: Ly tai lugng chat thai tr NTTS
(tin/ndm); SL: san lugng NTTS (tAn/ndm); Lits: hé
s6 phat thai thong s6 i (kg/tAn/nam) tai Bang 3.

3. KET QUA VA THAO LUAN

3.1. Chét lwong va tai lwong chéit & nhiém
trong cic nguon nwéc thai trwéc hé
théng xir 1y (d6i véi ngudn diém)

Chat lwong chat 6 nhiém trong cdc nguon
nue6c thai treée hé thong xar Iy

3.1.1.

Két qua phan tich cac thong sé 6 nhidm cua cac
nguon thai trudc xi 1y dugce trinh bay trong Bang 4.

Nuéc thai lang nghé tau hii ky c6 ndng do T-P,
N-NHg4*, T-N, COD va BODs trudc xu 1y vuot vuot
QCVN 40 lan luot 1a 3,2 1an, 3,9 lan, 7,6 lan, 11,6
lan va 14,2 1an.

Nudc thai tir 16 giét mo c6 nong d6 T-P, N-NH,*,
T-N, COD va BODs vurot QCVN 40 lan luot 14 4,9
1an, 6,7 1an, 11,9 1an, 12,1 lan va 13,7 1an & thoi diém
truge xir 1y.

Bang 4. Nong d9 cac chit 6 nhiém trong nwéc thai truéc xir ly

Nong dd trung binh (mg/L)

Nguon thai BODs COD  N-NHs  N-NOy _ P-PO~ T-N T-P
Lang nghé 4274229 869+360 37,9+41,9 0,240,001 9,56+0,59  77,8+47.1 12,9+3,7
Giét md 4114264 909+£566  59,5£39,7  0,3+0,15  7,4+0,63  134+£26,4  19,6+12,5
NTTS (nudiao)  13,3+11,1  30,3+17,2  1,4+0,61 2424049 0,39+0,13  4,9+0,41 0,3620,1
QCVN 40 30 75 5 20 4
Chan nudi 5634206  1.535+960 90,5+63,2  0,47+0,18  70,2+20,8  223+159 -
QCVN 62 40 100 - - - 50 -
Chii thich: “-”': khéng phdn tich mau

Céc thong sb quan tric cia nudc thai NTTS
trong ao déu dat QCVN 40. Nguyén nhan c6 thé do
thoi diém thu mau tudi ca con nhé, nén lwong chat
thai chua nhiéu nén nuéc thai dat QCVN 40.
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Nuéc thai tir hoat dong chin nudi c¢6 ndng do T-
N, BODs va COD vugt QCVN 62 lan luot 4,5 lan,
14,1 1an va 15,4 1an ¢ thoi diém trude xu Iy. Nong
d6 cac chat 6 nhiém chi yéu 1a hitu co va dinh
dudng.
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Tai hrong (tfan/nam)

— = k2
wn < w [=]

N I - E

BODs COD N-NHs* N-NOy P-PO#+  T-N T-P

Hinh 2. Tai hrgng 6 nhiém lang nghé tau hii ky

3.1.2. Tai heong chdt ¢ nhiéim trong cdc nguon
nudc thai trudc hé thong xi Iy
Tai lwong 6 nhiém lang nghé tau hii ky

Lang nghé tau hii ky hién chua 6 hé thdng thu
gom, xu ly nudc thai tép trung, da s6 cac ho trong
lang nghé thai tryc tiép nuéc thai vao ngudn tiép
nhan. Dya trén luu lugng phat sinh nudc thai va
nong d6 cac chat 6 nhiém trong nudc thai, tai luong
6 nhiém truéc xir Iy duoc trinh bay ¢ Hinh 2.

Tai lugng 6 nhidm phat sinh tir lang nghé tau hi
Ky trudc xt Iy dat 51,8 (tAn/nam). Tai lugng 6 nhidm
cha yéu 1a BODs va COD chiém 90% tai lugng 6
nhiém; tai lugng T-P va T-N chi chiém 2,83%. Tai
luong nuéc thai truge xir Iy kha nho nhung néu
khong c6 bién phap xu 1y trudc khi thai ra moi
truong s& gay hién tugng 6 nhiém.

Tai lwong 6 nhiém tir hoat déng giét mo

Dua trén luu luong phat sinh nudce thai va ndng
d6 cac chit 6 nhiém trong nudc thai (Bang 4), tai
lwong 6 nhidm phat sinh tir hoat dong giét md duoc
trinh bay trong Hinh 3. Tai lugng phat thai tir nude
thai 10 giét mo dat 200 (tAn/nim) trude xu 1y, trong
d6 tai luong BODs va COD chiém 86%, tai luong
T-N va T-P chiém 1% tong tai luong 6 nhiém.

140 3

120 4

Tai lwong (tfin/mim)

'0- - ’_‘ ﬂ —

BODs COD N-NHs* N-NOs P-POs T-N T-P

Hinh 3. Tai lrgng 6 nhiém hoat dong giét mé
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BODs COD N-NHs* N-NOr P-PO+ TN T-P

Hinh 4. T4i lrgng 6 nhiém tir hoat dgng NTTS
(nudi ao)

Tai lwong 6 nhiém tir hoat déng NTTS (nudi ao)

Dua vao ndng do cac chat 6 nhidm trong nuéc
thai tai Bang 4, tai lugng 6 nhiém phat sinh tir NTTS
trong ao dugc trinh bay trong Hinh 4. Tai lugng 6
nhiém tir NTTS trong ao dat 5.134 (tdn/nam) trudc
xtr 1. Trong d6, tai legng BODs va COD lan luot 14
1.237 va 2.818 (tan/nam) chiém 79% tong tai lwong
6 nhiém. Tai lugng T-N va T-P trong nudc thai
NTTS kha cao, chiém 13% tong tai lwong 6 nhiém.

Tai lwong 6 nhiém tir hoat déng chin nudi

Tai lwong 6 nhidém phat sinh tir nguén chin nudi
duoc trinh bay trong Hinh 5.

Tai luong 6 nhiém nudc thai tir chin nui 1a 518
(tin/ndm) trudc xa 1y; trong do, tai lugng BODs
(114 tAn/nam) va COD (312 tan/nam) chiém 82%,
tai lwong T-N (45,4 tin/nam) va T-P (13,9 tAn/nim)
chiém 11% tdng tai lvong 6 nhidm.

350
300
250 A

200 A

£

Tai lwgng (tan/nam)

150 -
100

50 4

BODs COD N-NHy" N-NOs P-POs  T-N T-P

0

Hinh 5. Tai lwong 6 nhiém tir hoat dong chin
nuoi
3.2. Chiét hrgng va tii lwgng chit & nhiém
trong cac nguon nuéc thai sau h¢ thong
xir ly (doi voi nguon diém)
3.2.1. Chadt lwong chdt é nlgié?n trong cdc nguon
nuoc thai sau hé thong xi Iy
Nuéc thai lang nghé tau hii ky sau khi qua
HTXLNT, nong d6 cac chat 6 nhiem dat QCVN 40
(Bang 5).
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Nudc thai 10 giét mé sau khi qua HTXLNT van
con thong sé T-P, T-N va N-NH,* vugt QCVN 40
lan Iuot 12 1,85 1an, 4,5 lan va 6,7 1an, nong d6 BODs
va COD dat QCVN 40 (Bang 5). Nguyén nhéan do
loai hinh nay c6 quy mé nhé, HTXLNT chu yéu la
ao sinh hoc, cong doan héa 1y, khir tring va hé thong
xur 1y khong hoat dong thuong xuyén nén nong do
céc chat 6 nhiém cao sau qua trinh xtr Iy. Pay la co
s& khoa hoc cho viéc lya chon loai hinh nay dé dé
Xuét bién phap khic phuc sao cho chat lwong nudc
dau ra dat QCVN 40 gop phan lam giam tai lwong
gdy 6 nhiém cho cac ngudn tiép nhan.

Céac thong s6 quan tric cua nuéc thai NTTS
trong ao déu dat QCVN 40. Nguyén nhan do cic co
s6 NTTS c6 dau tu HTXLNT; ngoai ra, ¢6 thé do
thoi diém thu mau tudi ca con nhé nén luong chat
thai chua nhiéu do d6, nudc thai sau xur Iy dat QCVN
40.

Nudc thai tir hoat dong chdn nudi sau qua trinh
xtr Iy dat QCVN 62.

3.2.2. Tai lwong chdt é nh}'e”~m trong cdc nguon
nudc thai sau hé thong xai Iy

Tai lwong 6 nhiém lang nghé tau hii ky

Dua vao nong d¢ cac chat 6 nhi€m trong nudc
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nghé tau hii ky sau hé théng xu 1y duoc trinh bay
trong Hinh 6.

Sau khi qua xir 1y, tai lugng 6 nhiém tir nuéc thai
lang nghé 14 2,1 (tan/ndm); trong do, tai lwong BODs
va COD chiém 74%, tai lugng cac chat 6 nhiém con
lai khong dang ké. Nhin chung, sau khi qua
HTXLNT, tai luong 6 nhiém nuéc thai lang nghé
thai ra moi truong thap. Do nudc thai phat sinh chii
yéu bi 6 nhidm boi cac chat hitu co d& phan huy sinh
hoc nén cac co so trong lang nghé dugc du tu sur
dung bién phap xtr Iy sinh hoc (Anaerobic [yém khi]
- Oxic [hiéu khi]) dé xtr Iy nudc thai trudc khi thai
ra mdi trudng.

145

12 .
o %
g. 0,8 %
BODs COD N-NHs* N-NOs P-PO# T-N T-P

Hinh 6. Tai lrgng 6 nhiém tir lang nghé

thai tai Bang 5, tai luong 6 nhidém phat sinh tir ling sau xir ly
Biang 5. Nong d9 cac chit 6 nhiém trong nwéc thai sau xir Iy
P . Nong dé trung binh (mg/L)

Nguon thii BODs COD__ N-NHs& __ N-NOs _ P-PO& T-N T-P
Lang nghé 10,8£6,48  292+28 2,9+ 1,9 3,44+0,82 0,48+0,38 7,7+1,6 0,53+0,15
Giét mo 20,9+18,5  57+37,5 3344234 387462  1,9+0,5 954420 = 7,4+29
NTTS 5,87+4,25 19,949 0,61£0,01 1,24+038 0,16£0,07  22+0 0,17+0,05
QCVN 40 30 75 5 - 20 4
Chan nudi 20+13  44,3+342 5315 73484  6,6£32 46,531 -
QCVN 62 40 100 50

Tdi lwong 6 nhiém tir hoat dong giét mé

Sau khi qua HTXLNT, tai lugng 6 nhiém nudc
thai tir giet mo 1a 36,54 (tan/nam); trong do, tai
luong BODs va COD chiém 36%.

Nhin chung, nuéc thai tir co s¢ giét mé khi qua
hé thong xir 1y, tai luong chat 6 nhiém da giam dang
ké va gép phan han ché 6 nhiém moéi truong. Piac
thii nudc thai 16 giét mo 1a chira ham lugng 16n chat
6 nhiém dé phan huy sinh hoc, do d6 cac co s& ap
dung cong nghé xtr 1y sinh hoc dé loai bo chat 6
nhiém, déng thoi st dung luc binh dé gitr lai mot
phan chat 6 nhiém, sau d6 dén qua trinh hiéu khi xir
1y cac chit 6 nhiém con lai.

Tai lwong 6 nhiém NTTS (nuéi ao)

59

E - =
L L L L

Tai lwgng (tAn/nam)

(=]
L

<
L

BODs T-N T-P
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Hinh 7. Tai lrgng 6 nhiém tir giét mé
sau xir ly

Sau khi qua h¢ thong xi 1y, tai lugng 6 nhiém tir
NTTS (nudi ao) phat sinh 1a 2.801 (tan/ndm); trong
do, tai lugng BODs va COD chiém 85% tong tai
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luong 6 nhiém. Nhin chung, nuéc thai NTTS véi
hinh thirc nuéi ao sau khi qua HTXLNT tai lugng
chat 6 nhiém da giam nhung luong chit 6 nhidm
phat thai ra moi trudng nuwdc van con cao. Nudc thai
tr NTTS c6 luu lugng thai kha 16n, diéu nay gay khé
khan trong viéc luya chon cong nghé xir 1y, gia tang
chi phi va nhan Iyc cho dau tur va van hanh hé théng
Xt 1y nudc thai.
Tai lwong 6 nhiém tir hoat déng chdn nudi

Sau khi qua HTXLNT, tai lugng 6 nhiém tir
nudce thai chan nuoi la 30,5 (tan/nam) voi tai luong
BODs va COD chiém 43%.

Nhin chung, nudc thai chan nuéi sau qua trinh
xtr 1y tai lugng 6 nhiém da giam dang ké. HTXLNT
cua hoat dong chan nudi ap dung cong nghé xur ly
sinh hoc bao gdm ham 1 biogas yém khi két hop cac
ao lang sinh hoc dé loai bo chit 6 nhiém & nong do
cao. Khi phat sinh tir ham biogas duoc dét bo hoic
tan dung lam khi ddt. Tai cac ao sinh hoc, cac loai
thuc vat thuy sinh dwoc trong dé xtr 1y cac chat 6
nhiém, luén giit mat do thuy sinh trong ao tir 50 dén
60% dién tich ao. Nong do N-NOs™ sau xtr 1y ting so
véi truge khi xir Iy ¢6 thé do HTXLNT khéng c6
giai doan thiéu khi dé khir ni-trat ddn dén N-NOs°
khong thé chuyén hoa thanh khi ni-to thoat ra moi
truong khong khi.

2,000 5

1.800

Tai hrong ( an,
D
>
=

7 7
0 - ‘ .
BOD; COD N-NHf N-NOy P-POS TN TP

Hinh 8. Tai hrgng 6 nhiém tir NTTS (nudi ao)
sau xir ly
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BODs COD N-NHs" N-NOy P-POs*

Hinh 9. T4i hrgng 6 nhiém tir chiin nuéi sau
Xt ly
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3.3. Téi lwgng chat 6 nhiém déi véi cic
nguon phan tan
3.3.1. Tdi luwong tir nguon thdi sinh hogt

Bang 6 cho thiy nudc thai sinh hoat chira cac
chét 6 nhiém chu yéu 1a BODs, N-NH4*, COD. Néng
d6 N-NH4* va BODs trong nudc thai sinh hoat lan
luot vuot 6,1 lan va 6,7 1an so véi QCVN 14, nong
d6 COD trong nudc thai sinh hoat 1a 250 (mg/L)
(Loc va ctv., 2015). Nudc thai sinh hoat phat sinh tir
cac ho gia dinh, cac co s¢ kinh doanh dich vu va chg
khong dugc thu gom, xur ly ma xa thai vao hé thong
thoat nuéc mua hoac thai truc tiép ra ngudn tlep
nhan 1a song, rach. Pay 1a mdt trong nhitng nguon
thai gay 6 nhidm méi trueong nudc cua khu vye. Trén
co s& s6 liéu vé dan sé tinh Vinh Long nam 2021,
tiéu chudn cép nudc phan theo thanh thi - nong thon
(TCXDVN 33:2006) va nong do cac thong sb 6
nhiém trong nudc thai sinh hoat tai Bang 6.

12.000

10.000 -

il
=3
=3
S

Tai lwgng (tAn/nam)
b o
(=] (=1
g g

2,000 b [
0 ; . - - —

BOD:s COD N-NH4+" N-NOs  P-PO#*

Hinh 10. Téi lwgng 6 nhiém phat sinh tir
nwéc thai sinh hoat

Tai lugng 6 nhiém phét sinh tir nuwéc thai sinh
hoat duoc trinh bay trong Hinh 10. Két qua nghién
ctiu cho thdy, NTSH 1a ngudn dong gop tai luong 6
nhiém dang ké véi 19.109 tin/nam. Trong d6, COD
(11.198 tan/nim), BODs (6.450 tan/niam) va N-
NH,* (1.361 tin/nam) chiém hon 98,8% tai lugng
phat sinh, con lai 1a N-NOs™ (95 tin/ndm) va P-PO,%
(5,82 tAn/nam) chiém tai luong kha thap. Hién nay,
trén dia ban tinh Vinh Long chua c6 HTXLNT sinh
hoat tap trung, dang dung chung hé théng thu gom
cho nuéc mua va NTSH. Vi thé, NTSH thoat ra
song, rach qua hé théng cac kénh thoat nude. Mac
du cac ho dan da c6 xay dung bé tu hoai dé xir Iy so
bo nuéc thai trude khi chay vao hé théng thoat nudc;
tuy nhién, vi¢c thu gom, xur Iy nudc thai chua dugc
xtr ly, gdy 6 nhiém moi truong nuGC Mét va lam tang
tai lugng cac chit 6 nhiém trén luu vyuc séng
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Bing 6. Nong dd cac chit 6 nhiém trong nwéc thai sinh hoat

Nf”)ng dd trung binh (mg/L)

Nguén thai

BODs COD N-NH4* N-NOs P-PO4&
Sinh hoat 145483 250+111 30,4420,5  0,13+0,05 2,12+1,31
QCVN 14 30 - 5 30 6
3.3.2. Tdi lwong ter nuwéc mua chay tran 350
Tai lugng 6 nhiém phat sinh do chay tran duoc »E«mo
tinh toan va trinh bay trong Hinh 11. Tai lugng chat g =0
6 nhiém trong nuéc thai do chay tran phat sinh tai g 200
khu vue nghién ctu khoang 19.337 t'ém/ném. Trong %’f;so
do, tai luong 6 nhiém phat sinh tir dat nong nghiép E 100
la nguon thai dong gop tai luwong cac chat 6 nhieém 50 -
cao nhat, twong tng 15.925 tan (chiém khoang 82% 0 ‘ , | , [ H ﬂ
téng tai luogng), tiép dén l1a dét chuyén dung (2.016 BOD: COD N-NH¢ NNOs PPOS TN
tan) didt KDC (1.194 tin) va dat trbng (202 N6 long bé trude xir 1y

tan/nam). Tai lwong chat 6 nhidm trong nudce thai do
chay tran phu thuoq vao loai hinh va dién tich tirng
loai hinh sir dung dat.

Hinh 12. Tai lwgng 6 nhiém phat sinh tir
nuéc thai NTTS (Iong be)

8.000 3 3.4. Peé xuit bién phap giam tai lwgng 6 nhiém
7.000 A - nuéc thai cho cac nguon thai chinh
26000 1 3.4.1. D6iVéi co so da xdy dung HTXLNT
% 5.000 1 . x 3
2 4000 | Tir két qua dénh hién trang 6 nhi&m tir cac ngudn
; 000 | thai chinh cho thay, nudc thai sau xu 1y ctia hoat
_,000 | dong giet mo vugt quy chuan véi 03 thong so N-
£ 000 | NH4*, T-N, T-P. Bé xur 1y dugc 03 thong s6 6 nhieém
0 ! trong nudc thai thi quy trinh xur ly phai ¢6 cong doan
Dit néng nghiép Dét khu dan cw Dt chuyen ding Dt tréng khtr nito va phot phO do dO cac co s& glet mO Can
ECOD O BODs ®T-N GBT.P phai cdi tao, dau tu xay dung hoic lap dat thém bé
Hinh 11. T lrgng 6 nhiém ti thiéu khi (bé Anoxic), tai bé thiéu khi dién ra qua

trinh khtr nitrat va photphorit dé xu 1y nito va phét
pho. Hai chung loai vi khuan chinh tham gia vao qua
trinh nay la Nitrosonas va Nitrobacter. Trong moi
. truong thiéu oxy, cac loai vi khuan nay sé& khir nitrat
3.3.3. Tai luong 6 nhiem phat sinh tir nuéc thai (NO3") va nitrit (NO") theo chudi chuyén hoa: NOy

NTTS (long be) — NO2 — N2O — Na1, sau d6, Xxay dung thém cong
doan xir Iy hoa 1y dé két taa hoa hoc lwgng phét pho
trong nudc thai.

nréc mwa chay tran

Hinh 11. T&i lwgng 6 nhiém tir nwé'c mura chay
tran

Tai lugng 6 nhiém phat sinh tir nuéc thai NTTS
Iong bé duoc trinh bay trong Hinh 12. Tai luong 6 )
nhiém phat sinh tir NTTS Idng b¢ dat 594 (tan/nim); 3.4.2. DoiV6i co s¢ chua xdy dung HTXLNT
trong d6, tai lwgng BODs va COD chiém 68%, tai
lugng T-N va T-P chiém 19% tong tai lwong 6
nhiém.

Dua vao két qua phan tich nong dé cac chit 6
nhiém trong nudc thai truée xur 1y cua loai hinh giét
mo tai Bang 4, quy trinh cong nghé xur 1y nuéc thai
dugc dé xuat (Hinh 13). Cong suit cia HTXLNT
duge xéac dinh 18 Qmax= 13 m®ngay.dém DAy chinh
1a lvu lwong trung binh cua cac co s giét mo tai
muc 2.2.5.
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Nudc thai

¥

H6 thu gom

+

B& kv khi
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Bétaobﬁng
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B& ling 01

¥

Bé Anoxic

¥
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¥
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| Bun dir
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¥
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¥
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!
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‘ Neuén tiép nhin |

Hinh 13. Quy trinh xir Iy nwéc thai (cong suit 13 m3/ngay.dém)

Nuéc thai phat sinh tir hoat dong cia co so giét
mo dugc dan vé hd thu gom, sau d6 qua bé ky khi
dé tién hanh qua trinh xr ly. Tai bé ky khi xay ra qua
trinh phén huy cac chét hiru co hoa tan va cic chat
dang keo trong nudc thai vai sy tham gia caa hé vi
sinh vat ky khi. Trong qua trinh sinh trudng va phat
trién, vi sinh vat ky khi s& hip thu cac chit hitu co
hoa tan ¢ trong nuéc thai, phan huy va chuyén hoa
chung thanh cac hop chét & dang khi. Nuéc thai sau
bé ky khi duoc dan qua bé didu hoa nham diéu hoa
luu lugng, 6n dinh ndng do cac chét gay 6 nhidm co
trong nudc thai. Nudc thai tir bé diéu hoa duge bom
lén Bé diéu chinh pH dé diéu chinh pH vé ngudng
hoat dong hiéu qua cua hoa chit keo tu (hda chét sir
dung keo tu trong truong hop nay 1a PAC (Poly
Aluminium Chloride) nén ngudng hoat dong tur 6,5
dén 8,5). Sau khi diéu chinh pH, nudc thai s& dugc
dan qua bé Keo tu dé tiép tuc duoc xir Iy. Nudc thai
tai bé keo tu cho phan tng véi PAC dé pha v& do
bén cua hat keo ddng thoi tron déu hoa chét véi
nude. Nudc thai sau keo tu duge dua dén bé tao
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bong dé keo tu cac thanh phan chit rin lo lung va
mot phan COD trong nudc thai (b6 sung polyme dé
tang kich thudc, khdi luong bdng can dé bong can
¢6 thé thang duoc trong luc va 1ing 6n dinh nong do
céc chét gay 6 nhidm c6 trong nudc thai), lap dat cac
canh khudy dé qua trinh tao bong hiéu qua hon.
Nudc thai duoc din qua bé lang dé ling cin cac
thanh phan bong bun hoa 1y (bong bun hoa 1y nay s&
duge bom nudc thai bom vé bé chira bun dinh ky va
chd xir 1y theo quy dinh).Nuéc thai sau khi qua bé
ling hoa ly duoc ty chay qua bé Anoxic, dé dam bao
hiéu qua cia qué trinh xir I nito tai bé ciing nhu
toan bd hé thong xur 1y trude khi xa thai ra méi
truong nho vao qué trinh xdo trén hoan toan cua
dong nudc va lwong bun hoat tinh tuan hoan tir bé
Aerotank sang. Nudc thai tir bé Anoxic sé tiép tuc
dua sang bé Aerotank nham xu 1y triét ¢& ham luong
chat 6 nhiém hitu co con lai. Nudc thai sau qué trinh
xtr 1y sinh hoc chtra nhiéu bong bun vi sinh dwgc dan
qua bé Iing nhim muc dich ling bong bun vi sinh
bang qua trinh ldng trong luc (bé chia lam 3 phan:
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Phan nudc trong, Phan ling, Phan chira bun). Nudc
sau khi qua bé ling duoc dan qua bé trung gian dé
on dinh luu lwong, dam bao thoi gian hoat dong cua
bom loc ap lyc phia sau. Nudc thai duge bom vao
cot loc ap luc dé loai bo thanh phﬁn lo ltng con lai
trong nudc thai. Nudc sau cot loc ap luc sé chay qua
bé khtr tring, tai dy nudc thai duoc khir tring bang
dung dich Clorine, ndng do 5 mg/lit. Nudc thai sau
khi qua bé khir tring dat QCVN 40 va thai ra moi
truong tiép nhan.

Bing 6. Hang muc va két cAu HTXLNT

Tap 59, S6 Chuyén dé: Méi truong va Bién doi khi hiu (2023): 54-64

3.4.3. Ubec tinh chi phi dau tw cho quy trinh
cong nghé xu Iy nuoc thdi

Theo quy trinh céng nghé xir Iy nudc thai dé xuat
néu ¢ Hinh 13, cac hang muc can xay dung duoc xac
dinh tai Bang 6 va udc tinh chi phi dau tu.

Chi phi wdc tinh dé du tu cho HTXLNT cong
suat 13m3¥/ngay.dém: 242.000.000 (dong), twong
duong véi suat dau tu 8.000.000 (ddng/m?3). Chi phi
xir 1y 14 19.948 (ddng/m3).

STT Hang muc xdydwng M0 ta Chi phi (dong)

1 H thu gom V~15m?: Déy BTCT M150 siit ©8 a150, twong gach the day 3.500.000
100mm, t6 chong tham, quét sika.

2 B kykhi V~20 m®: Dy BTCT M150 sit ©8 al 50, tudng gach thé day 2 500,000
100mm, t6 chong tham, quét sika.

3  Bédiéuhoa V~5 m3: Bon nhya PE hoac Composite. 12.500.000

5  Béphantng V~3 m3: Bdn nhya PE hozc Composite. 7.350.000

6 Bé keotu V~3 m3: Bdn nhya PE hozc Composite. 7.350.000

7  Bétao bong V~3 m3 Bén nhua PE hoic Composite. 7.350.000

8 Béling 01 V~3 m3: Bdn nhya PE hozc Composite. 7.350.000

9  Bé thiéu khi (anoxic)  V~5m3: Bon nhya PE hoic Composite. 12.500.000

10  Bé hiéu khi (aerotank)  V~10 m®: Bon nhya PE hoic Composite. 25.000.000

10 Béling?2 V~3 m? Bon nhya PE hoic Composite. 12.500.000

11  Bé trung gian V~3 m% Bon nhya PE hoic Composite. 7.350.000

12 Bé khir trung V~1 m3 Bén nhua PE hoic Composite. 7.350.000

13 Cotloc Comprositf:? hinh tru dl’l’Irlg, van 3 ngd ria loc thu cong, vat liéu 4.800.000

loc: cat, soi, than hoat tinh.
X Ahn Lo V~5 m3: Pay BTCT M150 sit ©8 al50, tuong gach thé day

14 Be chira bin 100mm, t6 chéng thdm, quét sika. 6.500.000

Tong chi phi 123.900.000

4. KET LUAN lwong T-N va T-P trong cac ngudn thai phat sinh vao

Két qua danh gia hién trang 6 nhiém tir cac
ngudn thai chinh ¢ tinh Vinh Long cho thiy nudc
thai sau xtr 1y cua loai hinh nuéc thai 10 giét mé sau
khi qua HTXLNT van con c6 thong s6 T-P, T-N va
N-NH4+ vuot QCVN 40 lan luot 1a 1,85 1an, 4,5 lan
va 6,7 1an. Két qua nghién ctru nay 1a co so dé dé
Xuat bién phap giam tai lugng 6 nhiém dbi véi
nguon thai tir hoat dong giét mo.

Tai lwong T-N va T-P tir cac ngudn thai chay tran
tir néng nghiép chiém ty trong cao trong tong tai
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