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Tom tat:

Nereistoxin la mét thanh phdn thudng cé mdt trong nudc thdi bdo vé thuc vat (BVTV), ¢6 tinh én dinh cao
va chua dvugc nghién citu cy thé khd ndng xi ly bang phuong phdp ozone héa. Vi vy, trong nghién ciiu, nudc
thdi chiia thudc BVTV Nereistoxin dugc nghién citu xii ly bdng mo hinh phdn ting ozone héa dang cét vGi ché
do van hanh dang mé va lién tuc. Cdc diéu kién vian hanh t6i uu dugc xdc dinh gom pH, luu lugng khi ozone
cdp vao va liéu lugng ozone thong qua t6i wu héa thuyc nghiém bang phuong phdp RSM (response surface
methodology). Thoi gian ozone héa ciing da dugc khdo sdt dén 120 phut. Két qud cho thdy pH, luu lugng va
liéu lugng khi ozone déu dnh hudng ddng ké dén hiéu qua xit Iy va c6 sy tuong tdc qua lai giiia cdc yéu té nay.
V6i diéu kién van hanh téi wu pH 9, luu lugng 0,75 lit/phiit, liéu lugng ozone 20 mg/h, thoi gian 70 phiit, hiéu
sudt xii Iy COD va Nereistoxin dat 73,47% va 99,14% trong cd hai ché d¢ vin hanh theo mé va lién tuc.

T khoa: ozone héa, thuéc BVTV, oxy héa bdc cao, nudc thdi.

Ngay nhdn bai: 18/2/2025; Ngay siia chiia: 14/3/2025; Ngay duyét dang: 26/3/2025.

Research on treatment of COD and Nereistoxin in
wastewater containing pesticides by ozonation method

Abstract:

Nereistoxin is a commonly present in plant protection wastewater, highly stable and has not been studied
in detail the ability to treat by ozone. So, in this study, the pesticide wastewater containing Nereistoxin was
treated by a bubble column reactor with both batch and continuous operation modes. The optimal operating
conditions were determined by RSM (response surface methodology) with three factors, including pH, ozone
gas flowrate, and ozone dosage. The reaction time was evaluated to 120 minutes as well. The results indicated
that pH, ozone gas flowrate, and ozone dosage significantly affected COD and nereistoxin removal efficiency.
77.47% COD and 99.14% nereistoxin were released after 70 minutes at pH 9, 0.75 L/min of ozone gas flowrate
and 20 mg ozone/h.

Keywords: ozonation, wastewater, pesticide, advanced oxidation.

JEL Classifications: 013, 044, Q56, Q57.

1. DPAT VAN PE

Viét Nam 1a mot trong nhiing quéc gia xut khau
san phdm nong nghiép nhiéu trén thé gi¢i. Nam 2024,
xudt khdu ndéng san Viét Nam dat 32,8 ty USD, ting
22,4% so v6i nam 2023 (B6 Nong nghiép & Phat trién
nong thon, 2024). Trong do, thuéc BVTV déng vai tro
quan trong, thiét yéu trong viéc thuc ddy phat trién
ctia nganh nong nghiép trong trot. Theo thong ké cua
Cuc BVTYV, ca nudc hién c6 96 co sG san xuat thudc
BVTYV v6i cong sudt hon 300.000 tdn/ndm va san xudt
dugc 30 dang thudc; 87/96 co s& san xudt ndm trong
khu cong nghiép, trong d6 cac tinh dong bing song
Ctiu Long ¢6 60 co s&, chiém 61,85%; cac tinh vung
bong Nam bo ¢6 26 co s, chiém 26,8% (Béo dién tu
Chinh phu, 25/3/2025). Nudc thai phat sinh trong qua
trinh san xudt thuéc BVTV ¢6 néng d6 6 nhiém cao
nhu TSS, COD, axit, d6c hai do cé chiia cac loai thu6c
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BVTYV gay khé khan cho qua trinh xt ly nuéc thai, anh
hudng dén stic khoe con ngudi va moi truong (Sindhu
Akinapally va cong su, 2021).

Trong thoi gian qua, nhi€u phuong phap xu ly
cac hop chat hitu co khé phéan huay sinh hoc trong
nudc thai BVTV da dugc nghién ctiu va ap dung nhu
Peroxone, Fenton, Fenton dién hoa, xtc tic quang
héa, ozone hda,.... Pay déu la cac cong nghé oxy hda
tién tién (AOPs) c6 kha nédng tao ra cac goc hydroxyl
(OH*) manh dé€ phéd huy céu truc phan tl cta céc
hop chat hitu co phic tap va it kén chon hon cac tac
nhan oxy héa khac. Trong s6 cac tac nhin oxy hoa thi
ozone dugc chiing minh mang lai hiéu qua cao trong
viéc phd v& cac lién két thing va khong bao hoa trong
cac phéan t thuéc BVTYV, gay ra su mit mau nhanh
choéng cua nuée thai BVTV (Owusu Fordjour Aidoo
va cdng su, 2023). Qua trinh ozone hoa cé uvu diém



16n 1a khong sinh ra bun thai. Cac nghién ctu trudc
day cho thiy ozone hoéa la moét trong nhiing phuong
phap xti ly loai bo thuéc BVTV véi hiéu qua xti ly cao,
c6 thé1én dén 100%. Tuy nhién, thuc té cho théy, phan
16n cac nghién ctu trudc day tap trung vao danh gia
hiéu qua xt ly cac chi tiéu 6 nhiém chung nhu COD,
mau, hodc mot s6 hgp chéit hitu co dién hinh, ma
nghién ctiu kha ning xt ly ctia phuong phép ozone
hoa d6i v6i hgp chat diac thu nhu Nereistoxin- mot
thanh phan thuong xuyén xudt hién trong nudc thai
BVTV va c6 tinh 6n dinh cao trong mdi trudng nudc
(Iman A. Saleh va cong sy, 2020), (Marc Bourgin va
cdng su, 2013).

Nereistoxin la mdt hoat chit thin kinh manh,
dugc chiét suat tii loai giun dot & Nhat Ban (Sukehiro
Chiba va cong sy, 1970), dung trong thudc tri sau va
dugc st dung phd bién do hoat tinh diét con tring
cao (Ying Zhang va cdng su, 2023). Nereistoxin gay
suy giam kha ndng dan truyén than kinh co véi liéu
lugng 5 mg/kg va chit doc nay gay ra tinh trang chay
nudc dai, gian dong tu, thd hén hén, run rdy va co
giat truong luc di kém véi ki€u hinh gai va vom trén
dién nao do (EEG) khi ¢ mtuc liéu cao hon 10 mg/kg
(Sukehiro Chiba va cong su, 1970). Loai thu6c nay
c6 kha nang hoa tan cao, dé lan truyén dan dén gay 6
nhiém nguén nudc mit, tac dong dén sinh vat thay
sinh nhu giam kha nang sinh san va kha ning mién
dich. Stic khoe cuia con ngudi ciing bi anh hudng
thong qua su tich tu ctia ching theo chudi thuc an
(Ying Zhang va cong su, 2023).

Hién nay, Cong ty CP Kién Nam, san xudt thudc
BVTV c6 chtia Nereistoxin dang ap dung cong nghé
xu ly két hgp phuong phap héa hoc, héa ly, sinh hoc
va c¢d hoc nhu kiém hda, keo tu tao bong, hiéu khi,
Anoxic, loc ap luc (Cong ty CP Kién Nam, 2024). Mdc
du hiéu qua xt ly van dat yéu ciu xa thai nhung tén
nhiéu chi phi héa chat, thoi gian luu ctia h¢ thong 16n,
phat sinh nhiéu bun thai.

Tu nhiing ly do trén, viéc thuc hién “Nghién ctiu
xt ly COD va nereistoxin trong nudc thai chia thuoc
BVTYV bing phuong phap ozone héa” 1a rét can thiét
dé lam co sd khoa hoc cho cac Cong ty lya chon thay
thé cong nghé xu ly nudc thai truyén thong gitp tiét
kiém chi phi va han ché phat sinh chat thai thu cép.
Nghién ctiu nay nham xdc dinh anh hudng ctia cac yéu
t6 pH, liéu lugng ozone, luu lugng khi ozone va thoi
gian phan tng lén hiéu qua loai bd COD trong nudc
thai; tim ra phuong trinh tuong quan gitia hiéu qua xt
ly COD va céc yéu t6 van hanh; danh gid hiéu qua xt ly
COD va nereistoxin trong nudc thai chta thuéc BVTV
trong mo6 hinh dang mé va lién tuc.
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2. POI TUQONG VA PHUONG PHAP
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2.1. Déi tugng nghién ciiu

Nudc thai c6 chia Nereistoxin dugc ldy tu sau bé
ling 1 trong hé thong xu ly nudc thai tdp trung cua
Cong ty CP Kién Nam - Khu Cong nghiép Dtc Hoa
1 — Hanh Phuc. Nudc thai dau vao c6 thanh phan tinh
chat nhu sau:
Bang 1. Thanh phan, tinh chit nuéc thai diu vao cta
nghién ciiu

STT Chi tiéu Don vi Gia tri
1 pH - 6,9+7,5
2 Nhiét do °C 28-30
3 COD mg/l 400 - 420
4 TSS mg/l 200 - 210
5 Nereistoxin mg/1 3,5+0,5

2.2. Phuong phdp ldy mau va phdn tich

Mau nudc thai dugc ldy trude va sau xt ly d€ phan
tich céc chi tiéu pH, COD, TSS, Thiosultap Sodium
(Nereistoxin) tuy theo thi nghiém.

Thao tac 14y mau dugc thuc hién theo ding TCVN
6663-1:2011 (ISO 5667-1:2006) — Phan 1: Hudng dan
lap chuong trinh ldy mau va ky thuét 14y mau; TCVN
5999:1995 (ISO 5667-10:1992) — Hudng dan lay mau
nudc thai.

Bo tri thi nghiém va xti ly thong ké s6 liéu thu thap
dugc tu qua trinh thi nghiém béng phuong phap RSM
(response surface methology) trén phan mém Design
- Expert 12.

Bang 2. Cac phuong phap phan tich mau nudc

STT | Chi tiéu danh gia Phuong phap
1 pH TCVN 6492:2023
2 COD SMEWW 5220C:2023
3 TSS TCVN 6625:2000
4 | Thiosultap Sodium TCVN 11490:2016
5 Ozone IMR 2800P

2.3. Phuiong phdp thuc nghiém

Mo hinh thyc nghiém: M6 hinh ozone héa dugc thiét
ké theo dang cot ¢6 kich thudc 10 cm x 10 cm x 150 cm,
lam bédng vat liéu polyacrylic, c6 thé tich hitu ich 10 lit va
thé tich thuc 13 lit. Bén dudi cot phan ting c6 lap dit dia
phan phdi khi ozone @ 60 mm dugc két ndi véi may phat
ozone c6 thé diéu chinh dugc luu lugng dong khi ti 0,1 lit/
phut - 1,0 lit/phut va lugng ozone sinh ra ra tii 0,2 g/h dén
1g/h. M6 hinh ¢6 b6 tri cac van cip nudc vao, lay nudc ra
va cac van ldy mau nudc sau xu ly theo chiéu cao ctia ct.
Mo hinh c6 thé van hanh theo ché d6 mé va lién tuc.
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Hinh 1. M6 hinh thuc nghiém
Quy trinh thuc nghiém: Quy trinh thuc nghiém
chung dugc thuc hién theo so do6 sau:

Nudc thai vao
Piéu chinh pH

|

LAy méu va phan tich
pH, COD, TSS, Thiosultap
Sodium (Nereistoxin)

Hinh 2. So do thuic nghiém qud trinh ozone héa

Van hanh theo mé: Nudc thai sau khi 14y vé cho vao
thung chua c6 1ap dat may khudy d€ tron déu va diéu
chinh pH vé€ gia tri mong muon. Nudc thai dugc bom
cép vao cot phan ting dat thé tich 10 lit. Bat may phat
ozone, diéu chinh liéu lugng ozone va luu lugng khi

3D Surface

Hidu qué xi 1y COD (%)

Hiéu qui xit[§ COD (%)

B: Lidu hvong ozone (mg/m3)

C: Luw luong khi ozone

theo tting thi nghiém. M& van cép khi ozone vao cot
phan ting. Sau thoi gian phan ting 20 phuat két thuc,
nudc sau xu ly dugc 14y mau va phan tich mau.

Van hanh lién tuc: Nudc thai sau khi diéu chinh
vé gia tri pH t6i uu da xac dinh bom véi luu lugng
dinh trudc qua luu lugng ké tii 0,1 L/phut dén 1 L/phut
vao ¢t phan ting. B4t mdy phat ozone, diéu chinh liéu
lugng ozone va luu lugng khi theo gia tri t6i uu da xac
dinh. M6 van cip khi ozone vao cot phan tng. Thoi
gian van hanh hon 2 1an thoi gian luu nudc, tién hanh
lay mau va phan tich mau.

Tién hanh lap lai 3 lan thi nghiém dé dam bao do
tin cdy ctia cac s6 liéu.

3.KET QUA VA THAO LUAN

3.1. Xdc dinh diéu kién vdn hanh téi uu

Thi nghiém danh gia anh hudéng cta 3 yéu t6 pH,
néng do ozone va luu lugng khi ozone 1én hiéu qua
oxy héa COD. Cac thong s6 van hanh téi uu cho mé
hinh va méi tuong tac qua lai gitita cdc bién dugc xac
dinh thong qua 15 thi nghiém dugc b6 tri theo phuong
phap Box-Behnken véi 3 bién, ldp lai 3 1an & tim trén
phan mém Design Expert 12. Két qua danh gia dya
trén hiéu suat xu ly COD.

Két qua phan tich Anova cho thdy ca 3 bién pH,
nong do ozone, luu lugng khi ozone déu c6 anh hudng
dang ké dén hiéu qua xi ly COD. Cac bién nay déu
c6 moi quan hé tuong tac véi nhau (gia tri P<<0,05)
(Hinh 3).

pH anh hudng truc tiép dén co ché oxy hoda cta
ozone trong nudc va do hoa tan ctia ozone. Ozone xt
ly theo co ché truc ti€p tai moi trudng axit. Qua trinh
oxy hoa truc tiép nay bang phan ti ozone hoa tan
trong nudc. Trong moi trudng axit ozone bi phan huy
thanh O,. Khi pH tang lén, 16n hon 6, toc do phan
hty ctia phan t ozone trong nudc tang va tao ra cac
goc oxy héa manh nhu OH*, O,*, HO,*. Phuong
trinh phan hlly ozone trong moéi tridng nudc nhu sau
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Hinh 3. D6 thi 3D tuong quan giita cdc yéu to pH, liéu lugng ozone va luu ligng ozone
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(Hewes va cong su, 1971 va Pavan va

cdng su, 2024):

-d(03)
dt

= ky(03)(0H) + ky(05) T2(0H") 2

0;+0H™ - 0;+HO,
03 +H,0 > HO" +0,

Do dé, ozone xt ly theo co ché
gian ti€p trong moi trudng trung tinh
va kiém thong qua géc OH*, HO,*,
va O* khi phan hay O, trong nudc
(Bruno Langlais va cong su, 2019).

Trong nghién ctu cho thay hiéu
qua xt ly COD tang khi pH tang tu
moéi trudng axit sang moi trudng
trung tinh va kiém. Co ché xu ly gian
ti€p chiém uu thé. Phan ting gitia chét
6 nhiém va géc OH*, HO,*, va O,*
sinh ra khi phan htly ozone manh hon
phan ting truc ti€p gitia ozone va chat
6 nhiém. Nguyén nhan la do g6c OH*,
HO %, va0* c6 kha nang oxy héa cao,
it chon loc hon O,, c6 thé phan ting
v6i cac thanh phan hitu co khac nhau,
ddc biét hiéu qua khi phan huy cac
lién két mach théng va chua bao hoa
trong thuéc BVTV. Ngugc lai, O, phan
ung truc tiép thuong chon loc véi cac
chat hitu co c6 lién két chua bao hoa,
it phan tng véi cac chat co lién két
bao hoa & diéu kién mdi trudng axit
va kém hiéu qua khi phan ting véi cac
chat hitu co c6 lién két mach thing
(Tarek Manasfi, 2021).

a. 0,3 L/phiit
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Luu lugng khi ozone cdp vao anh huéng dén hiéu qua xt ly COD
thong qua su thay doi s6 lugng va hinh dang cac bong bong khi ozone
dan dén anh hudng dén dién tich tiép xuc gitia pha long va pha khi
ti d6 tac dong dén kha nang khuéch tan ozone vao nudc (Ngoc-Han
T. Huynh va cong sy, 2016). Khi Luu lugng cap khi tang tu 0,25 L/
phut dén 0,75 L/phut, van toc dong khi tuong duong nhé hon 5 cm/s,
thudc ché do dong chay dong nhat (Kantarci va cdng su, 2005), hié¢u
qua xu ly tang 1én ro rét, tii 59,36% lén 71,68%. Két qua nay ciing
tuong dong véi nghién ctu trude day, luu lugng dong khi ozone cap
vao ting dén 0,7 L/phat, hiéu qua xu ly chit 6 nhiém tang (Han T.
Huynh va cong sy, 2016). Hiéu qua loai bo ting 1én do dién tich tiép
xuc gitia cdc bong bong ozone va nudc thai tang 1én. Tuy nhién, luu
lugng khi ozone tang 1én 0,9 L/phut, hiéu qua loai bo giam nhe. Mic
du lugng khi ozone giti lai trong c6t phan ting cao hon (gas holdup),
nhung kich thudc bong bong 16n hon va van téc chuyén dong ctia
bong bong khi ozone nhanh hon dan dén viéc giam thoi gian tiép
xuc gitia cac bong bong ozone véi cac chét 6 nhiém (Huynh Thi Ngoc
Han, 2016) (Hinh 4).

Khi liéu lugng ozone tiang, kha nang tao goc hydroxyl va cac chat
oxy hoa manh dugc ning cao, thuc ddy phan tng pha v& mach cac
hgp chét hitu co trong nudc thai. Cung luc, luu lugng cép khi ciing
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b. 0,7 L/phuit
Hinh 4. Anh hudng cia luu ligng khi ozone dén hiéu qud xit Iy COD va bong bong khi (Huynh Thi Ngoc Han, 2016)

c. 0,9 L/phiit
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dong vai tro quan trong trong viéc khuéch tan va ti€p
xuc clia ozone v6i nudc thai. Duy tri luu lugng 6n dinh
va du 16n gitp phan ting oxy hda dién ra lién tuc va
hiéu qua, dam bao mtic d¢ tiép xuc tot hon gitia ozone
va cac chdt gay 6 nhiém. Tuy nhién, néu luu lugng qua
cao trong khi liéu lugng ozone con thap thi ozone c6
thé khong du ddm dac d€ tao hiéu qua oxy hda tdi uu,
dan dén gia tri xt ly bi gi6i han. Khao sat liéu lugng
ozone cip vao tli 55 mg/m’ dén 500 mg/m’, két qua
nghién ctiu cho théy liéu lugng ozone 500 mg/m’ 1a t6t
nhdt ting véi luu lugng khi ozone 0,75 lit/phut.

Phuong trinh hoi quy theo hé s6 ma héa (-1:+1)
dugc tim thay thé hién su phu thudc cta hiéu qua xu
ly vao 3 hé s6 van hanh chinh nhu sau:

Y= 56,07 + 3,13A+ 5,51B + 6,9C + 2.85AB -
0,9714AC + 14,2BC - 0,0146A* - 15,07B* + 0.5477C*

Trong do:

A: pH;

B: Liéu lugng ozone (g/m?);

C: Luu lugng cap khi (L/phut).

Két qua thuc nghiém va két qua du doan ti mo
hinh tuong quan c¢6 moi quan hé tuong thich rat tot,
dugc trinh bay tai Hinh 3.

Design-Expert® Software Predicted vs. Actual

80
Hiéu qua xir Iy COD

Color points by value of
Hiéu qua xtt Iy COD: 70 _|

236 [ 73

60 _|

Predicted

50 |

40 _|

T I T I T
40 50 60 70 80

Actual

Hinh 5. Méi quan h¢ tuong quan giiia két qud thuc
nghiém va két quad du dodn

Két qua phén tich t6i uu hoa xdc dinh dugc diéu
kién van hanh t6i uu gom: pH 9, liéu lugng ozone
khoang 500 mg/m® (tuong duong 20 mg/h) va luu
lugng cdp khi 0,75 L/phut. Mtc d6 dong y lén dén
100%. V6i diéu kién t6i uu nay, du bdo hiéu qua xt ly
COD dat 73,47%. Két qua luu lugng khi ozone t6i uu
0,75 L/phut kha tuong dong véi nghién ctu trude day
trén cung mo hinh phan ting dang c6t ctia Ngoc-Han
T. Huynh va cong sy, 2016.
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3.2. Ddnh gid dnh hiuiéng ciia thoi gian phadn ting
dén hiéu qua xi ly

Hiéu qua xt ly COD dugc danh gia theo thoi
gian tt 20 phut dén 120 phut, cac yéu t6 van hanh
khac c6 dinh & diéu kién t6i uu gom pH 9, luu
lugng khi cdp vao 0,75 lit/phut va liéu lugng ozone
500 mg/m’. Nudc thai dau vao c6 COD 410 mg/L.
Két qua cho thdy hiéu qua xt ly COD tang nhanh
trong khoang thoi gian 50 phat dau, hiéu sudt dat
68,8%. Sau d6 khi ting thoi gian thi hiéu qua xu ly
tiép tuc tang nhung téc do taing chdm va gan nhu dat
trang thai 6n dinh sau 80 phut (Hinh 4). Hiéu suét
tang ti 73,2% lén 76% khi tang tu 80 phat 1én 120
phut. Nguyén nhan la trong giai doan dau nong do
cac chit 6 nhiém cao nén t6c do phan ting dién ra
nhanh, cang vé€ sau khi néng d6 6 nhiém giam nén
t6c do phan ting s& giam. Anh huéng ctia néng d6
chét 6 nhiém dén hiéu qua xt ly dugc thé hién ro
trong phuong trinh t6c do phan ting ctia ozone véi
chat hiiu co trong nudc ca trudng hgp phan ting bac
1 va bac 2 (Nathalie Karpel Vel Leitner va cong su
2010; Huynh Thi Ngoc Han, 2016).

Ty suét loai bd COD trong nghién ctiu nay la 1,25
g 0,/2,82 g COD ting v6i 50 phut phan ting, cao hon
so v6i 1g O,/1,04 g COD trong nghién ctiu ctia A.
Yasar va cong su, 2007 trén nudc thai cong nghiép
v6i thanh phan nudc thai chinh ti dét nhuoém. Tuy
nhién nghién ctiu ctia Yasar chi tén 10 phut da loai bo
dugc 100% COD. biéu dé cho thady COD trong nudc
thai chta thuéc BVTV khé phan hily hon nhiéu so
v6i COD trong nudc thai cong nghiép (Hinh 6).

3.3. Hiéu qua xi ly COD va Nereistoxin trong
mo hinh van hanh lién tuc

Mo hinh ozone hoa lién tuc dugc van hanh véi
diéu kién pH 9, liéu lugng ozone 20 mg/h va luu
lugng khi ozone cip vao 0,75L/phut. Thoi gian luu
nuéc (HRT) thay d6i tii 10 phat dén 100 phat. Két
qua cho théy hiéu qua xt ly COD dat gia tri t6t nhat
v6i HRT 70 phut, dat 68%. Nereistoxin giam tu
3,5 mg/L xuéng con 0,03 mg/L, hiéu suat xui ly dat
99,14%. Diéu nay cho thay ozone da tap trung vao
phan ting phin hay Nereistoxin va da chuyén chiing
thanh cdc san phdm trung gian. Hiéu qua xti ly COD
dat 68% cho thdy qua trinh phan huy chat hiu co
thanh CO, va nudc chua cao.

TSS trong nudc thai dau vao 1a 210 mg/L. Nong
do TSS cao cling gay anh hudng dén hiéu qua xt ly
COD biéng ozone héa. TSS cao lam gidm hiéu qua
truyén khéi ctia O, vao nudc, gidm bé di¢n tich tiép
xtc gifta O, va nudc. Ngoai ra, TSS hap phu O, vao
bé mdt hat can va tham gia phan tng véi chat oxy
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Hinh 6. Hiéu qud xu ly COD theo thdi gian phdn ting

héa gobm ozone va OH* lam gidm hiéu suét st dung O,
cho qua trinh phén hty chat hitu co (Paige va cong su,
2024). Két qua phan tich TSS sau xt ly cho thay TSS
loai bo dugc 19%. Vi véy, d€ nang cao hiéu qua xu ly
COD, tiét kiém chi phi khi xt Iy bang ozone, nudc thai
dau vao can dugc xti ly loai bo TSS.

Nong do COD con lai sau xt ly 70 phut ozone
héa, khoang 80 mg/L, thdp hon gia tri cho phép cot B,
QCVN 40:2025/BTNMT. Qua trinh ozone héa khong
phat sinh ra bun thai. Nhu vay, phuong phap nay cé

thé 4p dung vao thuc té d€ xu ly COD va Nereistoxin
trong nudc thai san xuit thuéc BVTV thay thé cho
cong nghé truyén thong, giup tiét kiém dugc dién tich
mat bang (do thoi gian luu nude thap va mo hinh phan
dang cdt), cat giam chi phi xt ly bun.

4. KET LUAN

Phuong phap ozone hoa da chiing minh dugc kha
ndng xu ly hiéu qua céc chi tiéu 6 nhiém chinh trong
nudc thai san xudt thuéc BVTYV, bao gom COD va
Thiosultap Sodium (Nereistoxin). Diéu kién van hanh

300 - 80

70

250 -

60
200 %
s0 8
5 O
g =
o150 - 40
O =
O 2
30 @
100 B
o

10 20 30 40 50 60 70 80 90 100

b
o

Thoi gian hru nuée , phat

s COD (mg/L)

—#—Hiéu qua xit Iy COD (%)

Hinh 7. Hiéu qud xti ly COD theo thdi gian luu nudc trong mé hinh lién tuc
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toi uu xac dinh gom tai pH 9, liéu lugng ozone 20
mg/h va luu lugng cdp khi 0,75 L/phut, thoi gian phan
ung 70 phuat. Hiéu sudt xt ly COD va Nereistoxin dat
73,47% va 99,14% trong ca hai ché€ d¢ van hanh theo
meé va lién tuc. Phuong phap nay c6 thé dua vao ap
dung xt ly COD va Nereistoxin ma khong phat sinh ra
bun thai. TSS ciing giam 19% sau khi ozone hoa. TSS
cao gy anh hudng dén hiéu qua xu ly.

Nghién ctiu con han ché do thiét bi phat ozone cho
ra néng do ozone thip, 20 mg/h nén thai gian phan
ung kéo dai. Ham lugng TSS trong nudc thai dau vao
cao gay anh hudng dén hiéu qua xt Iy COD. Vi vay,
hiéu qua xt ly COD con thip. Nghién ctiu chi méi
dting lai & danh gid hai thong s6 COD va Nereistoxin,
chua danh gia sy hinh thanh cac san phdm trung gian
cting nhu hiéu qua xt ly cac loai thuéc BVTV khac ¢6
trong nudc thai. Kién nghi cin xt ly bac 1 t6t d€ loai
bd TSS trude khi dua vao xt ly bang ozone hda sé gitp
tang hiéu suat xt ly COD va gitp tiét kiém chi phi.
Dong thai ¢ thé nghién cudu tiép véi quy mo pilot, st
dung may phat ozone quy mo cong nghiép va danh gia
su hinh thanh céc san phdm trung gian ciing nhu cac
loai thu6c BVTV khac trong nudc thai.

Loi cam on: Nhém nghién ciiu xin tran trong cdm on
Trudong Dai hoc Nguyén Téat Thanh da hé trg mot phdn
dia diém va thiét bi cho cdc thi nghiémm
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