NGHIEN CUU

THU NGHIEM XU'LY COD VA ISOPROTHIOLANE TRONG NUGC
BANG HE H,0,/UV
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'Khoa Méi trudng, truong Dai hoc Tai nguyén va Moi trudng TP. H6 Chi Minh

Tom tat

Isoprothiolane la dugc chdt st dung nhiéu trong thudc bdo vé thuc vdt tri bénh dao én, théi than hay dém ld
trong canh tdc lia. Trong nghién ciiu nay, hé¢ HH,0,/UV da duogc thit nghiém xii ly COD va Isoprothiolane
trong nudc gid thdi bang moé hinh dang mé va lién tuc quy mé phong thi nghiém. Cdc yéu t6 vian hanh gom
pH, liéu lugng H,0,, cuidng do dén UV va thoi gian phdn iing da dugc ddnh gid. Diéu kién van hanh phit hgp
xdc dinh gom pH 3, liéu luong H,0, 800 ppm, UV 16 W va thdi gian phdn ting 60 phiit. Hiéu qud xii ly COD,
Isoprothiolane ldn lugt la 60% va 99,8% iing vdi vian hanh dang mé va 64% va 99,8 % ting véi mé hinh lién tuc.
Tii khéa: H,O,, UV, isoprothiolane.
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COD and isoprothiolane removal test in water
by H,0./UV system

Abstract

Isoprothiolane is a widely used pesticide to treat blast, stem rot or leaf spot in rice cultivation. In this study, the
H,0,/UV system was tested to treat COD and Isoprothiolane in wastewater using batch and continuous models
at laboratory scale. The operating factors including pH, H,0, dosage, UV lamp intensity and reaction time
were evaluated. The suitable operating conditions were determined to include pH 3, H,0,dosage 800 ppm, UV
16 W and reaction time 60 minutes. The COD and Isoprothiolane treatment efficiencies were 60% and 99,8%

respectively for batch operation and 64% and 99,8% respectively for continuous model.

Key words: H,0,, UV, isoprothiolane.
JEL Classifications: Q51, Q52, Q53, Q55.

1. DAT VAN BE

Cung véi viéc phét trién ndong nghiép, viéc st dung
thuéc BVTV la mot trong nhiing yéu t6 khong thé
thiéu dé gitp kiém soat sdu bénh va ning cao ning
suat. Tuy nhién, qua trinh san xuat va st dung thudc
BVTV phat sinh lugng nudc thai chtta nhiéu thanh
phan 6 nhiém nhu COD, chit ran lo lting, dung méi
hiiu co va cac hgp chit khé phan huy sinh hoc. Pay
la ngudn 6 nhiém déc thu, gay tac dong lau dai dén hé
sinh thai va stic khoe con ngudi. Muhammad va cong
su, 2019.

Isoprothiolane la mot thudc trti ndm noi hép,
c6 doc tinh cép tuong doi thdp (LDs, dudng udng
& chudt > 300 mg/kg) nhung khi vao co thé c6 thé
tich Ity & gan, thdn va anh hudng dén hé tao mau.
Isoprothiolane cé kha ndng ton Iuu lau dai trong moi
truong véi thoi gian ban ra c6 thé 1én téi 800-1100
ngay trong diéu kién yém khi, dan dén nguy co tich lay
trong dat, nudc va mo sinh vat. Chinh vi vay, nuéc thai
chtia isoprothiolane can dugc xti ly hiéu qua trudc khi
thai ra moi trudng nham han ché rti ro doc hai va tac
dong sinh thai. Viéc nay dét ra thach thic 16n cho cong
tac quan ly va xt ly nudc thai trong cac co s& san xuét
thuéc BVTV (HB, 2021).

Cac cong nghé xu ly tién tién dya trén qua trinh
oxi hdéa nang cao (AOPs) da dugc nghién ctu va ting
dung, bao gom Fenton, Fenton dién hoa, Peroxone,
xuc tac quang héa va ozone héa. Cac phuong phap nay
¢6 kha nang sinh ra goc hydroxyl (-OH) - chat oxy héa
manh c6 thé pha huy nhiéu hgp chit hitu co bén viing.
Trong s6 d6, hé H,O,/UV la lya chon trién vong nho
hiéu qua phéan huy cao, it kén chon tac chat, thoi gian
phan tng nhanh va dic biét 1a khong phat sinh bun
thai thu cép (Julia Fadzli & Ku Halim Ku Hamid, 2021)

O Viét Nam, Isoprothiolane méi chi dugc nghién
ctiu xtt ly bang Fenton va Fenton/UV (Nguyén Thi Poan
Huong va cong sy, 2018), chua c6 nghién ctiu nao xu ly
Isoprothiolane bang hé H,O,/UV. Trén thé gi6i c6 nhiéu
nghién citu xtt ly nuéc thai bang h¢ H,O,/UV bao gém
xu ly nu6c thai sinh hoat (Taner Yonar va cdng sy, 2006),
nudc thai san suit dugc phdm (Fernando Rosario-Ortiz
va cong su, 2009), nudc thai chia Chlorpyrifos (Femia
va cOng sy, 2013), nudc thai dét nhudém (Garcia-Morales
va cong sy, 2013), nudc thai san xudt thudc trti sau
chtia atrazine, prometryn, imidacloprid, glyphosate va
carbendazim (Cristina Zalazar va cdng su, 2023). Két qua
cho thdy hé¢ H,0,/UV c6 hiéu qua xti Iy COD cao va phan
huy t6t cac hoat chat trong nudc thai chia thuéc BVTV.
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NGHIEN CUU

Bang 1. Thanh phin, tinh chit nuéc thai dau vao cua
nghién cliu

STT Chi tiéu Pon vi Gid tri
pH - 4.5
2 COD mg/l 555
Isoprothiolane ppm 50

Tu nhiing ly do trén, “Thu nghiém xi ly COD va
Isoprothiolane trong nudc thai chta thuéc BVTV bang
phuong phap H O,/UV” dugc thuc hién nhim danh gia hiéu
qua xti Iy COD va Isoprothiolane bing h¢ H,0O,/UV, tim ra
cac diéu kién van hanh phu hop.

2. POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Déi tugng nghién ciiu

Mau nudc thai dugc gia lap dugc pha ché bang thudc
BVTYV thuong phdm chua Isoprothiolane véi nong do ban
dau 50 ppm, cdc gia tri ban dau trong nudc thai gia lap (pH,
COD) phéan tich nhu Bang 1.

2.2. Phuong phdp ldy mau va phan tich

Mau nudc thai trude va sau xu ly dugc phan tich cac chi
tiéu pH, COD, isoprothiolane tuy theo thi nghiém. Phan tich
COD, noéng do Isoprothiolane trong nudc thai theo phuong
phép chuén d6 va phuong phap do quang phé hdp thu tu
ngoai kha kién (UV-vis).

Mau dugc bao quan theo diing TCVN 6663-3:2008 (ISO
5667-3:2003) — Hudng dan bao quan va xui ly mau.

2.3. Phuong phap thuc nghiém

2.3.1. M6 hinh dang mé

2.3.1.1. M6 hinh phdn ting véi H,0,

M6 hinh dang mé dugc thuc hién
trong coc thuy tinh thé tich 1 lit dat trén
méy khudy tir. H O,, H SO, 1IN dugc cho
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vao v6i liéu lugng khac nhau theo tling

Piéu chinh pH
= H,SO,
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Hinh 2. M6 hinh phdn ting H O /UV dang mé

thi nghiém. So d6 cong nghé cua mo Motor khudy 1

hinh dang mé xti Iy v6i H,O, cu thé nhu

Hinh 1. Nuc vao
2.3.1.2. M6 hinh phan ving bang dén UV
Dai v6i mo hinh phan ting bang dén
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UV, m6 hinh dugc thuc hién dang mé, - L fomn \ ‘ )
cot phan tng hinh tru cé kich thuéc i o Hinh 3. M6 hinh thyc nghiém
l1an lugt la: H= 450 mm va D= 100 mm lién tuc
(Hinh 2).
2.3.2. M6 hinh phdn iing lién tuc Cho 1 lit nudc thai c6 néng do 50 ppm Isoprothiolane vao coc
M6 hinh phan tng lién tuc dugc  thuy tinh 1 Lit. Xdo tron bing mdy khudy tii v6i toc do 100 vong/
thiét ké dang hé théng bao gom: phut. Diéu chinh pH bang H,SO, 1M. Dung dich H,O, dugc st

+ B6n chda nudc 100 Lit c6 thiét bi ~ dung trong thi nghiém la dung dich H,O, c6 nong do 50%. Cham
x4o tron (diéu chinh pH bing H SO, 1M) ~ H,O, véi liéu lugng tuong ting cho phén ting dién ra. Sau thoi gian
+CotphéntingH O, /UVD=220mm  phan ting da dinh, ldy méu va phan tich COD, Isoprothiolane tuy

va H = 450mm (Hinh 3). vao tiing thuc nghiém.
2.3.3. Quy trinh thuic nghi¢m trén mo Cac yéu t6 van hanh thay d6i nhu sau:
hinh dang mé + pH thay déi 14n lugt: 2, 3, 4, 5.
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+Nong do H,O,: thay d6i 1an Iugt 200 ppm,
400 ppm, 600 ppm, va 800 ppm

+ Thai gian phan ting: thay déi tit 10 phut
dén 90 phut, khoang thay déi 10 phat

+ Cuong do den: thay ddi 1an lugt 1a 6 W,
12W,16 W

Thuc nghiém trén mo hinh lién tuc:

banh gia hiéu qua xi ly COD va
Isoprothiolane cua hé théng lién tuc H,O, +
UV. Céc diéu kién thi nghiém dugc c6 dinh
theo céc gia tri t6i uu tai cac thi nghiém trén

3. KET LUAN VA THAO LUAN

3.1. Xdc dinh diéu kién vdan hanh t6i uu
ctia mo hinh oxi héa H,0,.

3.1.1. Danh gid dnh hudng cia yéu té pH

Anh hudng ctia pH dén hiéu qua xit Iy COD
trong nudc thai chua thudc isoprothiolane
dugc van hanh theo mo hinh dang mé, sti dung
may khudy, dugc khao sét tai cac diéu kién sau:
noéng d6 H,O, c¢b dinh véi 600 ppm véi cac gia
tri pH sé thay d6i trong khoang tii 2 dén 7, st
dung dung dich H,SO,, NaOH d¢ diéu chinh
pH (Hinh4).

Két qua cho thay, pH la mot yéu t6 co tac
dong ro rét dén hiéu suat xu ly COD. Hiéu qua
xt ly bién dong dang ké theo tling gia tri pH,
trong d6 moi truong axit cho két qua xu ly tot
hon r6 rét so v6i méi trudng trung tinh. Theo
mot nghién ctu trudc day quy trinh oxy hoa
nang cao v6i UV/H,O, dé€ nitrat héa va khi
mau nudc thai nha mdy nhuom, 6 pH thip
tinh axit) sé thic ddy sy hinh thanh g6c OH-
va tuong tac cua ching véi cac chit 6 nhiém
khac nhau. Ngugc lai, pH kiém cé xu huéng
lam tdng COD vi dang phén ly ctia H O, c6 xu
hudng bat giti cac goc OH-, anh hudéng dén
qua trinh nay (Néstor & E Barajas-S, 2022).

Hiéu suét xti Iy COD dat gia tri cao nhat tai
pH 3, v6i hiéu suat dat 38% sau 30 phuat va 42%
sau 60 phut phan ting. Do trong mdi truong
axit nhe, H,O, dé dang phan ly tao ra lugng
16n goc hydroxyl (¢OH) - cac tac nhén oxy hoéa
6 thé oxy hoa cao c¢6 kha nang tin cong va pha
v6 cac lién két hoa hoc bén viing trong cdu truc
ctia thudc trii sau.

Khi pH tang 1én trén 4, hiéu suit xt ly
COD ¢6 xu huéng gidam dan va dao dong trong
khoang 28% dén 37% (Jelena Mitrovi¢, 2025).
Tuy nhién, & pH 6, hiéu sudt xti ly COD dugc
cai thién hon so v6i pH 5 va 7, do H,O, bat dau
phan ly mét phan tao géc perhydroxyl (HO,e)
- tuy c6 kha nang oxy hda yéu hon «OH nhung
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Hinh 4. Anh hudng ctia yéu t6 pH dén hiéu qua xit Iy COD

van gop phan tang nhe hiéu qua xu ly, trong khi & pH 7, H,0,
bi phan hity nhanh hon ma khong tao nhiéu goc oxy hoa hiéu
qua (B. Bielski va cong su, 1985).

3.1.2. Anh hudng cia néng do H,0, dén hiéu qua xit lj

Anh hudng ctia H,O, dugc tién hanh trong diéu kién & pH
3, noéng do H,0, dugc thay déi lan lugt 200 ppm, 400 ppm,
600 ppm, 800 ppm, 1000 ppm, va 1200 ppm. Mau nudc thai
dugc thu thap sau 30 phut va 60 phut. Phan tich chi tiéu COD
dé€ danh gia hiéu qua

Két qua cho thdy nong do H,O, la mdt trong nhiing yéu t6
quan trong anh hudng dén hiéu suét xti ly COD trong nudc thai
chtia isoprothiolane. Khi tang nong d6 H,O, tii 200 ppm lén
800 ppm, hiéu sudt xti Iy COD c6 xu hudng tang ro rét. Cu thé,
sau 30 phat, hiéu suét tang ti 28% lén 45% khi thay d6i nong
do tii 200 ppm dén 800 ppm, sau 60 phut hié¢u sudt ting tii 31%
1én 50%. Su gia tang nay dugc giai thich la do nong do H,O, cao
hon cung cap thém nguoén goc hydroxyl (¢OH) manh, gép phan
tang cudng qua trinh oxy héa cac hgp chat hiiu co khé phan
huy trong nudc thai (Diego Botelho Ruasl, 2012).

Tuy nhién, khi thay déi nong do H,O, tti 800 ppm trd lén,
hiéu suét xt ly COD c¢6 xu huéng giam nhe. O néng do 1000
ppm, hiéu sudt xt ly sau 30 phut chi con 31% va sau 60 phut 1a
37%, sau d6 tang nhe trd lai & 1200 ppm vé6i 31% & 30 phut va
41% & 60 phut. Nguyén nhan c6 thé do lugng H,O, du thua
phan ting véi cac goc «OH tao thanh goc HO,e ¢6 hoat tinh
oxy hoéa yéu hon, lam gidm hiéu qua tong thé cua qua trinh
xt ly (Hrvoje Jureti’c 2025). Ngoai ra, nong do6 H,O, qua cao
cang c6 thé dan dén lang phi hdéa chit va tang chi phi van
hanh ma khong cai thién dang ké hiéu suat xu ly.

Trén biéu do trén thé hién moéi quan hé gita nong d6 H,O,
va hiéu sudt xt ly isoprothiolane, tai hai khoang thoi gian
phan ting khac nhau la 30 phut va 60 phut. Két qua cho thay
hiéu suét xt ly c6 xu huéng tang dan khi nong d6 H,O, tang
tt 200 ppm dén 800 ppm, sau d6 giam nhe khi nong d¢ tiép
tuc tang lén 1000-1200 ppm. O thsi gian phan Ging 30 phuit,
hiéu sudt phan huay isoprothiolane tang tit khoang 83% & 200
ppm lén dén gan 96% tai 800 ppm, roi giam nhe vé khoang
84% & 1000 ppm. Sau 60 phut, hiéu sut xu ly dat gia tri cao
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Hinh 5. Anh hudng ciia néng do H,0, dén hiéu qud xii Iy COD

nhat la 99% & nong do 800 ppm, sau d6 cling giam khi nong do H,O, ting
vugt muc nay (Hinh 5).

Két qua nay dugc giai thich la do khi néng d¢ H,O, ting, lugng goc
hydroxyl (¢OH) dugc tao ra nhiéu hon thong qua qua trinh tu phan hay
hodc xuc tac quang hoa, lam tang tdc do oxy hda va phan hiy cac phan ti
isoprothiolane. Tuy nhién, khi néng d¢ H,O, vugt qua gidi han t6i uu, phan
H,O,; du thtia c6 thé phan ting véi cac goc hydroxyl theo phan ting bat géc
(¢«OH + H,0, > HO;e + H,0), lam giam nong d6 goc «OH tu do va do do
lam giam hiéu qua xt ly (Preeti Kumari & Aditya Kumar, 2023).

Nhu véy, nong d6 H,O; anh hudng truc ti€p dén qua trinh hiéu qua phan
hty COD va isoprothiolane, song méi quan hé nay khong tuyén tinh. Viéc
lua chon néng dé H,O, thich hgp 1a yéu t6 then chét d€ can béang gitia t6¢
dod sinh géc «OH va hién tugng bat géc do du thua H,O,. Trong pham vi
khao sat, nong d6 H,O, khoang 800 ppm cho thay hiéu qua cao nhat.

3.1.3. Anh hudng ciia cudng d6 dén UV dén hiéu qud xit ly

Dé xac dinh anh hudng ctia cuong do den UV trong hé H,0,/UV anh
hudng dén hiéu qua xu ly, cac diéu kién t6i uu tli trudec pH 3 va ndong do
H,O0, ¢6 dinh 800 ppm, tti d6 cho thay hiéu suit loai bd COD c06 su thay d6i
ro rét khi thay ddi cuong do chiéu sang.

Cu thé, khi st dung dén UV cong sudt 6 W, hiéu sudt xt ly COD dat 46%
6 30 phat va ting lén 57% & 60 phut, trong khi & cong suat 11 W, hiéu sudt
lai giam xudng con khoang 34% & 30 phut va 46% & 60 phut. Tuy nhién, khi
tang cong sudt dén 1én 16 W, hiéu sudt xt ly tang manh va dat gia tri cao nhat
khoéng 55% trong 30 phut va 60% trong 60 phut. Két qué nay khang dinh
rang cudng do chiéu sang co vai tro quyét dinh dén hiéu qua ctia qua trinh
oxy hda nang cao, bdi lugng photon phat ra cang l6n thi téc do quang phan
H,O, tao goc hydroxyl (-OH) cang cao, tii d6 thic ddy qua trinh phan hay
cac hop chat hiiu co trong nudc thai (Rajagopalan va cong su, 1993).

Hiéu suit giam bat thuong tai cuong do 11W la mot hién tugng dang
cht y va phan anh tinh phtic tap ctia qud trinh H,O,/UV chiting minh hi¢u
qua xt ly khong phai luc nao ciing tuan theo quy luét tuyén tinh. Trong mot
s6 trudng hop, khi nong do H,O, cao va lugng photon chua dt 16n, cac goc
-OH sinh ra cé thé bi tiéu hao do phan tng canh tranh vé6i H,O, du, lam
giam s6 lugng goc tu do hiéu dung tham gia oxy héa. Piéu nay da duogc
chting minh trong mgt nghién ctiu vé hiéu qua cua biic xa UV déi véi viéc
loai bo N va P tli nudc thai. Cu thé, khi kiém tra hiéu qua loai b6 NH,*-N,
cac tac gid nhan thay hiéu qua xt ly ctia den UV 15W (17.18%) thap hon so
v6i den 20W (17.36%), va & mot s6 diéu kién khac, hiéu qua ctia déen 10W
cling c6 thé cao hon dén 15W (Kai-Yue Hao, 2021).
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Vé mit co ché qua trinh
H,0,/UV phu thugc truc tiép vao
lugng photon hip thu dé phan
giai H,O, thanh goc hydroxyl.
Khi cuong do deén tang, toc do
hinh thanh -OH ciing tdng tuong
ung, kéo theo su gia tang toc do
phan huy isoprothiolane va cac
hgp chat hitu co, tit d6 lam giam
COD hiéu qua hon. Tuy nhién,
tu két qua ctia qua trinh nay cho
théy c6 thé xay phan tng phu va
co chébat goc c6 thé xdy ra & diéu
kién H,O, du, vi thé hiéu suit xt
ly khong ting tuyén tinh ma co
thé dat cuc dai tai mot khodng
cuong do nhat dinh.

Anh huéng ctia cudng do
den UV dén hiéu sudt xu ly
isoprothiolane trong hé phan ting
H,0,/UV ciing tai hai khoang
thoi gian phan tng la 30 phut va
60 phut. Két qua cho thay hiéu
sudt xu ly thay d6i nhe khi thay
d6i cong sudt den UV tii 6 W dén
16 W. O ca hai khoang thdi gian,
hiéu sudt xt ly cao tai 6 W, giam
nhe & 11 W rdi tang trd lai tai 16
W. Cu thé, & 30 phut, hiéu suit
xu ly dat khoang 94% tai 6 W,
giam xudng khoang 87% & 11 W,
va tdng lén dén 99,8% khi cudng
do den dat 16 W. Véi thoi gian 60
phut, hiéu suét luén cao hon so
v6i 30 phut, dao dong tit khodng
94% dén 99,8%.

Xu huéng nay cho théy, khi
cong sudt den tang, s6 lugng
photon phat ra nhiéu hon, dan
dén t6c do phédn hay H,O,
nhanh hon va tao ra nhiéu goéc
-OH hon, tti d6 nang cao hiéu
qua phan huy isoprothiolane
(Rajagopalan va cong su, 1993).
Tuy nhién, sy giam hiéu suat
quan sat dugc tai mic 11 W cé
thé lién quan dén sy tai hgp cua
cac goc tu do & cuong do buc xa
trung gian. Diéu nay cho thdy
hiéu qua ctia qua trinh khong
tang tuyén tinh theo céng suét
dén ma phu thudc vao tuong
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Hinh 6. Anh hudng thoi gian phdn ting dén hiéu qud xit Iy COD trong nudc thdi chita

Isoprothiolane bang H,0,

quan gitia nang lugng photon, d¢ truyén tia UV trong
dung dich va dac tinh khudy trén cta hé.

Ngoai ra, thoi gian chi€u sang cling c6 anh hudng
dang ké dén hiéu qua xt ly. Khi kéo dai thoi gian tu
30 phut 1én 60 phut, hiéu sudt xt ly ting ro rét & tt ca
cac muc cdng sudt, ching to qua trinh quang hoa van
tiép tuc dién ra va chua dat trang thdi bao hoa trong 30
phut dau. Viéc kéo dai thoi gian phan tng giup ting
kha nang tiép xdc gitia cac goc oxy hoda va phan tu
isoprothiolane, tit d6 lam giam nong d6 chéat 6 nhiém
hiéu qua hon.

Nhin chung, két qua cho thdy qua trinh xt ly
isoprothiolane khi cuong d6 dén 16 W cho hiéu suét
xu ly cao nhat.

3.2. Ddnh gid dnh hudng cua thoi gian phdn ting
dén hiéu qua xi ly

3.2.1. Anh huidng ciia thoi gian phan ting véi H,0,

bé danh gida dugc anh hudng ctia thoi gian phan
tng dén hiéu qua xu ly nudc thai chiia Isoprothiolane
v6i H,0O, st dung cac diéu kién van hanh dugc t6i uu
da dugc xac dinh (pH 3, nong d6 H,O, 800 ppm), thi
nghiém xt ly dugc tién hanh trong khoang thoi gian
ti 10 dén 90 phut nhim danh gid hiéu qua loai bo
COD va hoat chit Isoprothiolane trong nudc thai gia
lap c6 nong do COD ban dau 555 mg/L va nong do
Isoprothiolane 50 ppm (Hinh 6).

Két qua cho thdy xu hudng xt ly dién ra theo hai
giai doan r6 rét. Trong 60 phut dau tién, hiéu qua xu ly
COD ting nhanh, dat khoang 42,34%. Déy la giai doan
toc do phan ting dién ra manh mé, do néng do chit 6
nhiém con cao, dan dén kha nang tiép xuc va phan tng
gitia goc hydroxyl (-OH) véi cac hgp chat hitu co kho
phéan hay dién ra thuén lgi. Sau 60 phat, hiéu qua xu
ly tiép tuc tang nhung véi toc do chdm dan va gan nhu
dat trang thai 6n dinh sau 90 phut, phan dnh dung co
ché dong hoc ctia qua trinh oxi héa néng cao, khi néng
do chat 6 nhiém giam, t6c do phan tng tat yéu ciing

giam di. Diéu nay da dugc mot nghién ciu trude day
ghi nhan, té¢ do phan ting phu thudc vao néng do cua
chét 6 nhiém (F. Javier va cng su, 1994).

béi v6i Isoprothiolane, hiéu qua xt ly thé hién ro
rét va n tugng hon. Trong vong 10 phut dau, nong do
Isoprothiolane giam manh tt 50 ppm xudng chi con 9
ppm; tiép tuc 20 phat sau do, nong do giam xudng con
1 ppm. Dén phut thi 60, ham lugng Isoprothiolane chi
con 0,4 ppm, tuong ting véi hiéu sudt xu ly dat 99,2%.
Hiéu sudt xti ly cao da ching minh kha nang phan
huy nhanh chéng ctia hé H,O, d6i véi hgp chat hitu
co bén viing, dong thoi khing dinh tinh hiéu qua cta
cong nghé oxi héa ning cao. Két qua phu hgp véi bao
cao ctia Maia Raquel Lescano va cdng sy, sti dung qua
trinh oxi héa ning cao nham xu ly nam loai thudc tri
sau (atrazine, prometryn, imidacloprid, glyphosate,
va carbendazim), két qua cho thdy né c6 kha ning
phan huy hiéu qua cac chit nay. Cu thé, sau 40 phut
xu ly, glyphosate, atrazine va imidacloprid da bi loai
bd hoan toan, trong khi carbendazim bi loai bo 90% va
prometryn la 80%, tti d6 cho thdy cac hé AOPs thuong
dat hiéu suat phan huy cao doi véi cac hgp chat hitu co
kho phan huy (Maia Raquel Lescano, 2023).

T céc két qua trén co thé khang dinh, viéc duy tri
diéu kién t6i uu véi H,O, khong chi dam bao hiéu qua
phan hay COD ma con déc biét hiéu qua trong viéc xt
ly Isoprothiolane, md ra tiém nang dap dung rong rai
trong xt ly nudc thai nong nghiép chiia hgp chat hiiu

co kho phan huy.
3.2.2. Anh hudng cua thoi gian phdn iing cua hé
H,0/UV

Thi nghiém nhdm danh gia kha nang xu ly nuéc
thai chtia thu6c BVTYV isoprothiolane bing phuong
phap stt dung dén UV véi cong sudt 16 W két hop véi
cac diéu kién t6i uu da xac dinh (néng d6 H,O, 800
ppm, pH 3) cho thdy nong do COD giam déan theo thoi
gian phan ting, chling minh hiéu qua cua viéc st dung
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Hinh 7. Anh hudng thoi gian phan ting dén hiéu qud xit ly COD
trong nudc thdi bang hé¢ H,0 /UV

den UV trong viéc loai bo chit hitu co. Cu thé, gia tri COD sau
10 phut xt ly dat 260 mg/L, sau 20 phut giam con 241 mg/L va
tiép tuc giam xuodng 236 mg/L & moc 30 phit. Xu hudng giam
nhanh & giai doan d4u c6 thé giai thich 1a do nong do chat 6
nhiém con cao, dan dén kha nang ti€p xuc gitia cac gdc hydroxyl
(-OH) sinh ra trong hé v&i phan tt chat hiiu co dién ra dé dang
va hiéu qua hon. G6c -OH la mét chat oxy hoa rat manh (E° =
2,8 V) dugc hinh thanh tii sy phan hty H,O, duéi tac dung ctia
tia UV theo phan tng (Aaron, 2014).: H,O,+hv->2.0H

bay dugc xem la phan ting cht dao trong h¢ UV/H,0, vala
co ché chinh tao ra cic g6c oxy héa manh d€ phéan huy chat 6
nhiém. Céc nghién ctiu vé qua trinh nay da ghi nhin kha nang
phén hty tdm nhém thudc trit sau chinh trong méi truong
nudc bi phan cat dan thanh cac san phdm trung gian c6 cdu
tric don gian hon (Aaron, 2014).

Khi thei gian phan ting tang tii 40 dén 60 phut, nong do
COD tiép tuc giam nhung véi téc d6 chdm hon, tii 231 mg/L
xudéng con 223 mg/L. Giai doan nay thudng dugc goi 1a giai
doan “oxy hoéa thu cdp” - khi phan 16n cac chit hitu co dé bi
oxy hoéa da bi phan huy, phan ting chu yéu dién ra véi cac san
phdm trung gian hodc hgp chét c6 cdu truc bén viing hon.
Cac hop chat nay c6 thé la nhiing vong thom, dan xut clo
hoac cac hgp chit chuta luu huynh tii qua trinh phén ra ctaa
isoprothiolane, von yéu ciu nang lugng cao hon dé€ bi phd va.
Sau giai doan phéan hty ban dau, phan 16n cac chat hitu co dé
oxy héa bi loai bo va phan ting chuyén sang giai doan thi cip,
nai cac san phdm trung gian bén hon cin ning lugng cao hon
dé phan huy (Aaron, 2014). Déng thoi, néng do H,O, ban dau
cting dan bi tiéu hao, dan dén giam kha nang sinh géc «OH tu
do, lam t6c d¢ phan ting cham lai (Hinh 7).

Nhin téng thé, qua trinh xu ly bang hé UV/H,0, da cho
thay hiéu qua phan hay chat hitu co nhét dinh, véi gia tri COD
giam ti 555 mg/L ban dau xu6éng con 223 mg/L sau 60 phut,
tuong ting hiéu sudt xu ly khoang 60%.

Mac du hiéu suit xti Iy COD khong qua cao, nhung qua trinh
nay dem lai hiéu qua xu ly Isoprothiolane kha néi bac. Trong
10 phut d4u tién khi sti dung den UV da dem lai hiéu qua loai
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bd Isoprothiolane 1én dén 99,8%, tic toan
Isoprothiolane trong nudc thai da dugc loai bo
hoan toan va chuyén sang cac dang trung gian
khac. Trudc do6 cing c6 nghién ctiu chi ra rang
qué trinh quang phén ting cuong bing UV
c6 kha nang loai trii 95% thudc trii sau, trong
d6 nong do hydrogen peroxide la yéu t6 kiém
soat chinh hiéu qua cta qua trinh quang phan,
chi trong 10 phut chiéu xa, hiéu qua phan huy
thudc trit sau da dat 80% (E. Kowalska, 2004).

Nhu vay, viéc ting dung dén UV trong xt ly
nudc thai thuéc BVTV danh d4u budc chuyén
ti qud trinh phan htly nhanh céc chat hiiu co
dé bi oxy héa sang giai doan xt ly sdu hon, tap
trung vao cac san phdm trung gian va hgp chat
c6 cdu truc bén viing. Day la giai doan quan
trong giup ning cao hiéu qua khoang hda téng
thé ctia hé thong, gép phan giam COD vé mutic
thép hon va dam bao chét lugng nudc sau xu
ly dat yéu cau moi truong.

3.3. Ddnh gia hiéu quad xi ly khi sit dung
mé hinh van hanh lién tuc h¢ H,0,/UV

M6 hinh thyc nghiém lién tuc dugc van hanh
trong diéu kién t6i vu da xac dinh trong mo hinh
dang mé nham danh gia hiéu qua ctia hé théng
oxy hoa ning cao H,O,/UV trong xui ly nudc
thai chua Isoprothiolane. Nudgc thai dugc bom
vao hé¢ thong véi luu lugng 0,15 L/phut, thoi
gian luu 60 phut, pH 3, néng d6 H,0, 800 ppm.

Sau 60 phat van hanh 6n dinh, két qua
cho thdy ham lugng COD da giam dang ké,
ti 555 mg/L ban dau xuéng con 201 mg/L,
tuong ting véi hiéu sudt xt ly dat khoang 64%.
biéu nay chiing minh ring hé théng H,O,/
UV c6 kha nang thac ddy qua trinh phéan hay
cac hgp chat hitu co kho xt ly cé trong nudc
thai thu6c bao vé thuc vat, nho sy hinh thanh
cac goc hydroxyl (-OH) c6 tinh oxy héa manh,
gitp cat mach va khoang hoa mot phan ciu
trac phan tt bén viing.

Qua trinh oxy héa nang cao H,O,/UV trong
mo hinh lién tuc thé hién tiém néng ting dung
trong xti Iy nudc thai chita thuéc BVTV nho kha
nang phan huay hiéu qua cac hgp chat hiiu co khé
xt ly. Tuy nhién, d€ dap ting quy chuén xa thai,
can tiép tuc toi uu hoa cac thong s6 van hanh
(liéu lugng H,0,, thoi gian phan ting, cudng do
UV) hoac két hop véi cac cong doan xti Iy b trg
khéc d€ nang cao hiéu suit xti ly tong thé.

4. KET LUAN

Phuong phap xt ly nudc thai chita thudc
tri sau isoprothiolane bang hé H,0,/UV



da chiing minh dugc kha nang loai bo dang ké ham
lugng chat hiiu co, thé hién qua su suy giam gia tri
COD trong mau nudc thai mo phong. Trong diéu kién
van hanh t6i uu dugc xac dinh 6 pH 3, nong do H,O,
800 ppm va cudng do chiéu sang 16 W, hiéu suét xu
ly COD dat mtic cao nhat khoang 64% & mo hinh van
hanh lién tuc. Két qua nay cho thdy qua trinh H,O,/
UV 1a mot phuong phap oxy héa nang cao hiéu qua,
c6 kha nang phan huy cac hgp chat hitu co bén viing
nhu isoprothiolane ma khong tao ra bun thai thi cap.
Phuong phap nay c6 tiém nang ting dung trong xt ly
nudc thai thu6c bao vé thuc vat, dac biét khi cin loai
bd cac hgp chat kho phan hay sinh hoc.

Tuy nhién, nghién ctiu van con ton tai mot s6 han
ché. Thiét bi chiéu UV st dung c6 cong sudt tuong doi
thdp, dan dén t6c do tao géc hydroxyl cham va kéo
dai thoi gian phan ting. Nghién ctiu méi chi tap trung
danh gia hai chi tiéu chinh la COD va hiéu qua phan
huy isoprothiolane, chua xem xét dén qua trinh hinh
thanh va phan b6 cua cac san phidm trung gian hay
hiéu qua xt ly d6i véi cac hoat chit thudc BVTV khac
c6 thé cling ton tai trong nudc thai.

Mac du c¢6 hiéu qua kha cao nhung néng do COD
dau ra van con kha nhiéu, do d6 d€ nang cao hiéu qua
xt Iy, can nghién ctiu v6i déen UV cong sudt cao hon,
dong thoi két hgp véi cac phuong phap khac. Viéc mé
rong pham vi danh gid d€ theo doi sy hinh thanh san
phém trung gian va kha nang phan huy cac hoat chét
BVTYV khac cling 1a can thiét d€ hoan thién co s& khoa
hoc va thuc tién cho viéc ting dung céng nghé H,O,/
UV trong xt ly nudc thai.

Loi cam on: Nhém nghién ciiu xin tran trong cam on
Truidng Dai hoc Tai nguyén va Moi truong TPHCM da ho trg
dia diém, mot phdn kinh phi va thiét bi cho cdc thi nghiémm
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