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TOM TAT

Muc tiéu ciia nghién ciru nay la danh gia kha nang phan hiy thudc trir sau Vitashield 40EC
trong nuwede thai bang chdt xiic tac Tio, két hop voixu Iy sinh hoc trong bé biin hoat tinh. Tio,
duwoc sir dung o cdc ty I¢ tr 0,75 dén 2 g/L va nong dé Vitashield 40EC la 30 mg/L. Két qua
cho thdy véi nong do TiO2 1,75 g/L co hiéu qua phan huy Vitashield 40EC cao nhat va thoi
gian phan hity ti wu la 10 phut. Khi dwoc xi Iy sinh hoc, véi thoi gian heu 8 gio, hiéu sudt
logi b6 COD cuia bé bin hoat tinh dat 78% va loai b6 dwoc 80% tong lwong phot pho. Sau
khi xit Iy, COD trong nudre thai dat tiéu chudn logi 4, téng lwong phdt pho dat tiéu chuan logi
B (TCVN 5945-2010). Két qua nay cho thay rang co thé sir dung két hop chat xiic tdc TiO, va
bé bin hoat tinh dé xir Iy meGe thai chira thudc triv séu.

Tir khéa: bin hoat tinh, nudc thai thudc trir sdu, oxy héa ndng cao, quang xiic tac Tio,,
thuée triv sau Vitashield 40EC.

ABSTRACT

The objective of this study was to assess the ability of the photocatalyst, TiO,, in combination
with biological treatment in an activated sludge tank, to decompose the pesticide Vitashield
40EC in waste water. TiO, was applied at rates from 0,75 to 2 g/L and the concentration of
Vitashield 40EC was 30 mg/L. The results showed that a TiO, concentration of 1,75 g/L was
most effective in decomposing Vitashield 40EC and the optimum time for decompositon was
10 minutes. When biologically treated, with a retention time of 8 hours, the COD removal
efficiency of the activated sludge tank reached 78%, and 80% of the total phosphorus was re-
moved. After treatment, COD in the wastewater met the standard of type A, total phosphorus
met the standard of type B (TCVN 5945-2010). These results suggested that a combination
of the photocatalyst, TiO2, and an activated sludge tank could be used to treat wastewater
containing pesticide.

Keywords: activated sludge, pesticide wastewater, advanced oxidation, TiO, photocatalyst,
Vitashield 40EC pesticide.

1. GIOI THIEU

Bén canh viéc giip ting ning suit, san
luong thi viée sir dung qua mirc cac hoa chit
bao v¢ thuc vat da gdy ra nhiing tic dong
khong mong mudn va nguy hiém, dn dén
mat cin bang sinh thai [1-5]. Khoang 1-3%
thudc trir sdu duoc phun cho cay trong s& tac
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dong dén loai cu thé, trong khi lugng thude
con lai s& anh huong dén cac sinh vat khong
phai myc tiéu hoac xam nhap vao hé sinh thai
va gdy 0 nhiém khong khi, nudc va dat [6].
Dic biét 1a cac hop chit bén virng, khé phan
huy trong moi trudng s& gdy anh huong rat
16n dén strc khoe con ngudi va dong vat. Theo
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T6 chire Y té Thé giéi (WHO), hang nim co
khoang 3.000.000 trudng hop ngd doc thude
trir sdu va 220.000 ca tr vong duoc xac nhan &
cac nude dang phat trién [7]. Thudce trir sdu co
nguy co tiép xtic cao hon véi khoang 2,2 triéu
ngudi, phan 16n trong s6 ho séng & cac nudce
dang phat trién [8].

Trén thé gidi da c6 nhidu cong trinh
nghién ctru vé xtr Iy nudc thai thue bao vé
thuc vat trong d6 viéc ap dung céc qua trinh
oxy hoa nang cao nhu quang xuc tac da mang
lai nhiéu két qua kha quan. Nghién ctru cua
Zeng va cong su (2010) swr dung TiO, két
hop Re* ¢ lidu luong 0.4 g/L dé phan hay
quang xuc tac cua dung dich carbofuran ¢ céac
néng do 0,2, 0,4, 0,8 g/L; két qua dat duoc
ty 18 phan hity cao nhét 13 54,89% sau 4 gio
thi nghi¢m [9]. Nghién ctru cua Hassan va
cong su (2023) bang cach két hop Mo-TiO,
lam chat ban dan, oxit graphene (oxit than
chi) 1am chat hd trg va vun st lam vat liéu
tr tinh tao nén nanocomposite c6 kha ning
hap thu anh sang kha kién dé thyc hién qua
trinh oxy hoa quang xuc tac cac POP va PCB.
Két qua hiéu suat phan hay quang xuc tac sir
dung nanopomposite Mo-TiO,/GO/MS cua
17 loai thudc trir sau c6 clo 1a hon 55%; trong
d6 cao nhat 1a 94,29% dat dugc ddi véi thude
trir sau Endrine trong 60 phut; hiéu suat phan
huy PCB 148 va PCB 15 lan luot 1a 83,42%
va 67,82% [10]. Nghién ctru cia Min Li va
cong su (2024) da dung phuong phap gia
nhiét méi dé t6i vu héa mang nano ZnO/ TiO,
cho phan ung phan hay quang Xuc tac thuoc
khang sinh va thudc nhuom; két qua cho thy
hiéu sudt loai bo ciprofloxacin (CIP) c6 thé
dat 97,3%, loai bd 99,5% ofloxacin (OFX) va
77,6% tetracycline (TC) trong 2 gio va 94,1%
Rhodamine B (RhB) trong 1 gio [11].

Hoéa chit bao vé thuc vat va nudc thai tir
viéc san xuat chiing chira nhitng chat doc hai
va kho phan hity nén can phai loai bo khoi méi
truong. Muc tiéu cua nghién clru 1a nudc thai
c6 chira thudc trir su Vitashield 40EC sau qua
trinh xtr 1y két hop héa 1y va sinh hoc sé& dat
tiéu chuan TCVN 5945-2010/BTNMT.

Trong nghién ctru ndy, thudc trir sdu
Vitashield 40EC dugc chon dé thi nghiém
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do dugc su dung rong rai, cd hoat chét 1a
Chlorpyriphos thudc ho lan hitu co, thudc
nhom doc 11, c¢6 thoi gian phan huy trung binh
[12] va hién tai cling chua c6 nghién clru nao
vé xir Iy nude thai co chira thude trir sdu nay.
Trong phuong phap hoéa ly, tdc nhan quang
xtc tac TiO, dugc su dung do nhitng uu diém
nhu khong ddc hai, tuong thich sinh hoc, chi
phi tha‘ip, on dinh ciu trac hoa hoc, d& ¢ dinh
trén nhiéu bé mit, kha ning oxy hoa cao [13].
Nghién ctu dugce thuc hién thong qua cac thi
nghiém: Thi nghiém thtr nhét s& xac dinh liéu
luong va thoi gian xtr Iy hiéu qua nhat cua tac
nhan quang xtic tac TiO, ddi véi thude trir sdu;
Thi nghiém thtr hai s€ xac dinh thoi gian xtr
1y nuéc thai thude trir sau sau khi xir Iy bang
quang xtic tac toi ru ciia bé bun hoat tinh hoat
dong theo mé voi thoi gian luu nudce 1a 6 va 8
g10. Hi€u qua cia nghién ctru s€ dugc danh gia
thong qua viéc giam nong do COD ciia thude
trir sdu theo thoi glan xur ly. Két qua nghlen
clru s& 1a co s dé dua ra nhitng khuyén céo
hodc dé xudt cac giai phap thich hop va hiéu
qua d6i véi viée xtr Iy nude thai thude trir siu.
2. PHUONG PHAP NGHIEN CUU
2.1. Pia diém, thoi gian nghién ciru va doi
twong thi nghiém
Pia diém, thoi gian nghién ciru: Nghién
ctru dugc thuc hién tai phong thi nghiém Khoa
Nong nghiép - Truong Pai hoc Bac Liéu. Thoi
gian: tirngay 05/09/2023 dén ngay 14/12/2023
Doi tiwong thi nghiém:

+ Thudc trir sau Vitashield 40EC do cong
ty Thanh Son Hoa Nong san xuat, c hoat chat
la Chlorpyriphos v&i nong do 1a 400 g/L.

+ Bun su dung van hanh bé bun hoat tinh
lay tai cong ty CP Bia Sai Gon — Bac Liéu khu
cong nghi¢p Tra Kha, Thanh pho Bac Liéu va
duoc nuoi trong diéu kién phong thi nghiém
bang nudc thai cua nha may pha véi thuoc
trir sau.

2.2. Cdc bucc thuc hién thi nghiém

2.2.1. Giai doan chudn bi

Lap duong chudn COD bang cach pha
thudc trir sdu & cac ndng do 0, 2, 4, 6, 8, 10,
12 mg/L; sau d6 dem do d6 hip thu quang &
budc séng 600 nm.
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Nudi bun dé tao méi truong thich nghi
cho vi sinh vat phat trién: Bun l4y tai bé ling
ctia hé thong xir Iy nude thai cong ty CP Bia
Sai Gon — Bac Liéu dugc dua vé phong thi
nghiém va nudi bang nudc thai cia cong ty
két hop véi nuée thai thude trir sdu nham tao
dong vi khuén thich nghi; dén khi nong d6 bun
(MLSS) nam trong khoang tir 2500 — 3500
mg/L thi tién hanh thyc hién thi nghiém.

Nong d6 thube trir sdu Vitashield 40EC
duoc xtr 1y bang tac nhan hoa 1y dugc pha la
30 mg/L.

2.2.2. Giai doan tién hanh thi nghiém

Thi nghiém 1: DPanh gia hi¢u qua xu ly
clia tac nhan quang xic tic theo licu lugng
TiO, va thoi gian chiéu sang

Thi nghiém dugc bd tri trong 1 ng nhua ty
ché thé tich khoang 300 mL c6 két hop khudy
tir, suc khi, chiéu sang bang bong dén UVA
(c6 thong s6 ki thuat: Dién ap: 220V — 50Hz;
Cong suat: 15W; Kich thude: 4.5cmx20cm) &
budc song 350 nm, diéu kién nhiét do phong.

Tién hanh thi nghiém: Cho vao 6ng nhya
ty ché: 200 mL nudc thai, img véi mdi 1an 1a
mét liéu luong TiO, xéc dinh; luong TiO, st
dung lan luot 14 0,75; 1; 1,25; 1,5; 1,75; 2 g/L.
bat bong den UVA vao trong nudc thai va day
kin kém theo khudy tir, suc khi.

Tién hanh 4y mau phan tich chi tiéu COD
vao khoang thoi gian 10, 20, 30, 40, 50, 60
phat. Thi nghiém l3p lai 3 lan Gmg véi timg
liéu luong TiO, xédc dinh.

Thi nghiém 2: DPanh giad hi¢u qua xu ly
nudc thai cua bé bun hoat tinh tu tao gitra thoi
gian luu nude 6 gio va 8 gio sau khi qua xtr
ly bang tac nhan hoa 1y dat hiéu qua cao nhat.

Mo hinh thi nghi¢ém: st dung md hinh
bé bun hoat tinh 1am viéc theo mé tu tao. M6
hinh thi nghiém gém: Hé thdng chira nuéc
thai: gdbm 6 dng nhwra duong kinh 0,114 m; 1
dau bit kin vé6i thé tich hitu dung mdi dng 1a
4 1it va chiéu cao 13 0,5 m; hé thong cung cip
khi gdm: M4y nén khi loai Pony air - Model
03012; Ap luc cho phép: Pmax = 10 kg/cm?;
Ap lyc 1am viéc: Pw = 8 kg/cm?.
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hiru dung
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Piu bit kin

Hinh 1. Mo hinh bé bun hoat tinh

Tién hanh thi nghiém: Cho vao 6ng nhya
0,5 lit bun va 1,5 lit nude thai sau khi xu 1y
bang tac nhan hoé 1y, cung cép khi, sau do:
Tién hanh 1dy miu dau vao dé phan tich thong
s6 COD, P tong. Trong qua trinh van hanh s&
tién hanh do cac théng s van hanh gdm: pH,
DO, MLSS, MLVSS, F/M ctia bé bun. Sau thoi
gian syc khi can thiét, ngimg cung cap khi, dé
lang 1 gio sau d6 rat phan nude trong dem phan
tich cac thong sé nhu COD, P tong. Thi nghiém
duoc tién hanh véi 3 chu ky lién tiép.

2.3. Cac chi tiéu va phuwong phap phdan tich

Céc chi tiéu phan tich va phuong phap
phan tich duoc trinh bay trong Bang 1.

Bang 1: Phuong phap va cac phuong tién
phan tich cac chi tiéu nudce thai ctua thude trir
sau [14, 15]

Chi tiéu | Phuong phap Phuong tién
n Do truc tiép | May do pH hiéu
p bang dién cuc| Orion Model230A.
DO Po truc tiép | May do Oximeter
bang dién cuc WTW 330
Cuvet lcm
.| May so mau quang
P tong Phug‘;l fﬁp hap phé Jenway 6300
2 Speetrophotometer
Céc hoa chat can thiét
MLVSS Céc str
(chat ran Phuone phé Can dién tir Sartorius
lo limg bay| " . tgr é’n Pl cpaaas
hoi trong luon )'(éf Tu say hi¢u Melag 405
hon dich ne Maéy nung Heraeus
nudc thai) Hanau
. Ong nghiém COD
COD Déflrr‘l’ﬁite Tu sy hiéu Melag 405
Céc hoa chat can thiet
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Céc quy trinh phan tich dua theo Standard
Method for the Examination of Water and
Wastewater (AWWA — APHA, 1995), QCVN
08:2023/BTNMT duoc ap dung tai phong thi
nghiém Khoa Nong nghiép.

2.5. Xk Iy 6 liéu

Xt 1y bang tinh, v& biéu do dugc thyc
hién bang phan mém Microsoft Excel va phan
mém thong ké SPSS.

3. KET QUA VA THAO LUAN

3.1. Thi nghiém dung tac nhan quang xuc
tac TiO, dé xit b} thudc trir sdu Vitashield 40 EC

Ttr d6 thi Hinh 1 cho thdy: Nong d6 COD
giam theo thoi gian xtr ly, gidm nhanh trong
10 phut dau, tir 10 phit tro di ndng 46 COD ¢6
giam nhung cham hon ban dau. Kha nang phan
huy thudc trir sau ting khi tang luong TiO, st
dung, tuy nhién khi tang dén nong do 1,75 g/L
thi kha ning phan huy khong ting nita. Diéu
nay c6 thé giai thich nhu sau: Khi cho chét xtic
tac TiO, vao nudc thai dudi tac dung cua anh
sang, n6 sé tao ra cac gbc tu do hydroxyl «OH
(c6 kha nang oxy hda cuc manh) s€ khoang
hoa cac hop chat hitu co kho phan huy thanh
nhitng chat don gian; 10 phit dau phan tng
qué trinh *OH tao ra nhiéu nén kha phan huy
thudc trir sdu nhanh, cang vé sau su hinh thanh
*OH giam thi qua trinh phan huy COD cham
dan. Ngoai ra, khi tang liéu luong TiO, thi qua
trinh hinh thanh *OH cang nhiéu, kha nang
phan huy cang cao; tuy nhién khi TiO, nong
do cang cao ma cuong do anh sang khong doi
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thi sy hinh thanh gdc tu do hydroxyl s& khong
tang 1én do d6 kha nang phan hiay COD cua
qua trinh ¢6 chiéu hudng giam. Do d6 TiO, ¢
lidu lwong 1,75 (g/L) thi kha nang phan huy
thuoc trir sdu dat hiéu qua cao nhét so véi cac
ndng do khac & cing murc thoi gian phan tmg.
Sau 1 gio phan huiy thi ndng d6 COD con lai la:
33,54 mg/L, dat hi€u suat 70,5%. Tu két qua
thu dugc thi mirc thoi gian phan huy thich hop
cho thudc trir sau Vitashield 40EC bang tac
nhan quang xuc tac TiO, duoc chon 1a 10 phut,
g véi lidu luong TiO, la 1,75 (g/L). Két qua
nay s€ dugc ap dung de xtr Iy nudc thai thude
trir sdu trude khi tién hanh thi nghiém trén mo
hinh bé bun hoat tinh.

3.2. Thi nghiém xu ly meoc thai sau phan
ung quang xuic tac TiO, bang bé bin hoat tinh

Két qua do cac thong sd trong qua trinh
van hanh bé‘ bun hoat tinh khi cho nu('{c thai
sau xur Iy bang tdc nhan TiO, dugc thé hién
trong Bang 2 nhu sau:

Ghi cht: Cac don vi 4p dung trong Bang 3

+ DO: mg/L

+ pH: khong c6 don vi

+ MLSS: mg/L

+ MLVSS: mg/L

+ F/M: d-1

Tir két qua Bang 2 cho thdy cac thong sb
hoat dong cua bé bun I}oat tinh nhu’”DO, pH,
MLSS, MLVSS, F/M déu phu hgp dé dua vao
van hanh h¢ thong bun hoat tinh xtr Iy nudc thai.

140.0 - ——0.75
—=—1.00
120.0 - o5
100.0 - *-1.50
—%—1.75
S 80.0 - —e—2.00
)
8 60.0
@]
40.0 -
20.0 -
0.0 t } } t } i
0 10 20 30 40 50 60
THOI GIAN (phiit)

Hinh 2. Kha ning phan hay thudc trir sdu Vitashield 40EC theo thoi  gian va liéu lwong TiO2
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Bang 2: Cac théng sé van hanh cua bé bun hoat tinh dbi voi nudce thai thude trir sdu
Vitashield 40 EC sau xir 1y bang tdc nhan TiO,

Th()(ng Chuky Thoi gian luu nudce 6 gio Thoi gian luu nudce 8 gio

s0 I-1 I-2 I-3 I-1 I-2 I-3
DO 1 5,10 4,70 4,30 5,90 5,80 5,80
DO 2 4,90 4,70 3,80 6,20 5,60 6,10
DO 3 5,80 5,20 4,40 5,80 5,00 4,90
pH 1 7,43 7,48 7,64 7,60 7,60 7,66
pH 2 6,69 6,91 6,98 7,00 6,96 7,03
pH 3 6,69 6,79 6,80 6,65 6,83 6,73
MLSS 1 3650 3700 3782 3352 3194 3376
MLSS 2 2984 3076 2904 2238 2112 2416
MLSS 3 2984 2682 3190 2934 3276 3010
MLVSS 1 2556 2590 2648 2346 2236 2364
MLVSS 2 2088 2154 2032 1566 1478 2234
MLVSS 3 2088 1878 2234 2054 2294 2106
F/M 1 0,061 0,060 0,059 0,088 0,093 0,088
F/M 2 0,077 0,075 0,079 0,137 0,145 0,127
F/M 3 0,074 0,083 0,070 0,101 0,090 0,098

Két qua do cac COD va photpho tong cua
nude thai sau xtr Iy bang bun hoat tinh duoc
thé hién trong Bang 3 nhu sau:

Két qua do néng do COD cua nudc thai
thudc trir siu sau xtr 1y bang bé bun hoat tinh
duoc thé hién qua Hinh 2.

Bang 3: Két qua thi nghiém van hanh thi nghiém bé bun hoat tinh ¢ thoi gian 6 gio va 8 gio
ctia nudc thai thude trir sdu Vitashield 40 EC sau phan ng quang xtic tac TiO,

Chi tiéu | Chu . Sauxuly [ Sautron |y | Thod gian heu
(mg/L) | ks Bauvao | bang quang | v6i bun nude 6 gidr nuée 8 givr
& Y xtc tac TiO, | hoat tinh & &
coDp | 1 105,05 | 44,18 42,47 21,55 + 0,93
COD | 2 | i 6o 5 108,28 | 43,10+ 3,36 23.16 + 4.07
coD | 3 109,90 | 42,56+1,87 26,40 + 0,93
P tong | 1 19,93 6,93+ 0,41 3,75 + 0,34
P téng | 2 - 13675061 | 1969 6,68+ 0,27 4,324 0,63
P tong | 3 21,55 7,29 + 0,25 4,29 + 0,64

Tir d6 thi Hinh 2 cho thiy: Nong ¢6 COD
ctia thudc trir sau sau khi xir Iy bang tac nhan
quang xuc tac TiO, van con cao chua dat tiéu
chuan loai A — TCVN 5945-2010 [16]. Nong
dé COD trong nudc thai giam sau cong doan
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xtr Iy bang quang xuc tac TiO, nhung sau khi
tron véi bun hoat tinh thi nong do COD cua
nudc thai tang 1€n do ¢6 thém COD cua bun.
Sau khi xir Iy bang bé bun hoat tinh thi ndng
d6 COD cila nudc thai déu dat loai A (TCVN
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5945-2010) d6i v6i mé 6 gid va 8 gio. Sau
khi xir 1y bang tac nhin quang xuc tac TiO,
thi cac chat hitu co khé phan huy trong nude
thai thude trir sau da duoc khodng hoa thanh
cac hop chat don gian nhung chua triét dé,
nong d6 chit 6 nhidm van con cao hon tiéu
chudn thai, do d6 phai qua cong doan xir Iy
sinh hoc béng bé bun hoat tinh; tai day nho
qua trinh phan hiy cua cdc nhém vi sinh vt
hiéu khi trong bun nén cac chat hitu co con
lai s& tiép tuc dugc oxy hoa hoan toan thanh
CO, va H,0, thoi gian xtr Iy cang lau thi hi¢u
qua phan huy cang cao. Cu thé: Hi¢u qua khu
COD ctia bé bun hoat tinh sau 6 gid dat hiéu
sudt 60%, con & thoi gian 8 gio 1a 78%.

Két qua do ndng do6 Photpho téng cua
nude thai thude trir sdu sau xir Iy bang bé bun
hoat tinh dugc thé hién qua Hinh 3.
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Tur d6 thi Hinh 3 cho thiy: Nong do
Photpho sau khi xir Iy bang tac nhan quang
xtic tac TiO, van con cao, vuot tiéu chuan cho
phép thai ra mai truong. Sau khi trdn véi bun
hoat tinh thi ndng d6 Photpho ting 1én do c6
thém photpho ctia bun. Sau khi xtr Iy bang bé
bun hoat tinh, nho vao qua trinh phan huy ctua
cac nhom vi sinh vét trong bun da gop phan
lam giam ndng d6 cua photpho trong nudc
thai, thoi gian xur 1y cang 1au thi hi€u qua phan
huy cang cao.

Két qua nong do photpho trong nudc thai
dau ra dat loai B (TCVN 5945-2010) d6i véi
mé 8 gio, dat loai C ddi v6i mé 6 gio

Cu thé hiéu qua khar Photpho ¢ thoi gian
luu nudce 6 gio 1a 65,8%; con ¢ 8 gio thi hicu
qua xu ly dat 80%.

25
=
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v
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I TCVN 5945-2010
o LOAI B
T Wi
a5
=
@
= 0
R SAU XU L)’( SAU TRON VOl SAUXULY SAU XU LY
QUANG XUC BUN HOAT SINH HOC 6H SINH HOC 8H
TAC TiO2 TINH
CONG POAN XU LY

Hinh 3. Nong d6 Photpho téng trong nudce thai thude trir sdu Vitashield 40 EC qua xir Iy
bang quang xtc tac TiO, va bun hoat tinh

4. KET LUAN VA KIEN NGHI

Thi nghiém nghién ctru hi¢u qua xu ly
nude thai thude trir siu Vitashield 40 EC bang
tac nhan hoa 1y két hop sinh hoc da dat duoc
mot s6 két qua nhu sau: Liéu lugng quang xuc
tic TiO, hiéu qua nhat 1a 1,75 g/L va thoi gian
xur Iy 1 10 phit véi higu suat phan huy COD
ctia thude trir sdu dat 52%; con phuong phap
xtr 1y bang bé bun hoat tinh thi thoi gian luu
nudc 8 gio dat hi¢u qua tdt nhat v6i hiéu sut
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loai bo COD va Photpho tong ctia nudc thai lan
luot 13 78% va 80%. Két qua nudc thai sau xir
1y két hop hoa 1y va sinh hoc c6 COD dat loai
AvaP_tong dat loai B theo TCVN 5945-2010.

Tuy nhién hi¢u qua cua qué trinh xu ly
con phu thudce vao nhidu yéu té: cuong do
chiéu sang, ndng do thudc trir sdu trong nudc
thai... Do d6, dé c6 thé ung dung quy trinh
xtr 1y vao thuc té thi can phai c6 nhitng budc
nghién ctru tiép chuyén sau hon.
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