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TOM TAT

Nude théi tir qud trinh san xudt thuoc bao vé thuc vit (BVIV) chira nhiéu hop chat hiu co
khé phan hity sinh hoc, dc hai véi con ngudi va méi trirong song. Cdc cong nghé xir Iy nude
thai truyén thong nhu la xir 1y sinh hoc, héa Iy khong thé dép img dwoc tiéu chudn xa thai hién
hanh. Trong nghién ciru ndy, qud trinh Fenton dién hoa voi xiic tac Fe;04-Mn;O4 duoc dp dung
dé xir Iy nuée thdi thuoc BVTV. Phu’owg phdp quy hoach thuc nghiém bdc 2 dwoc sir dung dé
khdo sdt 3 théng so ddc trung ciia qud trinh la: pH, ham lwong Fe;O+Mn;Oy va hiéu dién thé.
Nude thai gia dinh dwoc tong hop tiv thuée Confidor 200SL véi nude cit dé cé ham lwong
Imidacloprid (IMI) 25.3 +2.1 mg/L. 97.2% IMI bj loai bé iing véi nong dé IMI 0.71 + 0.2 mg/L
duwoc xdc dinh & diéu kién: hiéu dién thé 19.5 V, ham heong chdt xiic tac 0.41 g/L, pH = 4.3 va ti
1¢ Fe;04:Mns;0y la 1:1, thoi gian xvr Iy 210 phit. Sw on dinh va qud trinh thu hoi chat xiic tac
ciing dwoc khao sdt cho thdy tiém ning vmg dung ciia cong nghé nay rat lon.

Tir khéa: Fenton dién hoa; Fe;0s-Mn304; Imidacloprid; Thudc bao vé thyc vat.
1. MO PAU

Nude thai tir qua trinh san xuét thudc BVTV ¢6 mui kho chiu, COD rit cao va hau nhu khong
thé phan hay sinh hoc, day 1a mot ngudn thai c6 nguy co gy doc cho ngudn nudc, sinh vat va
con nguoi. Thanh phan cac chat gay 6 nhiém trong nudc thai chi yéu 1a cac chat hitu co thudc
nhom halogen, benzen céu triic cic mach cacbon vong khé phan huy sinh hoc [1]. Cac phuong
phap xu ly truyén théng nhu 13 xtr Iy héa 1y, xir 1y sinh hoc chua thé giai quyét triét dé du luong
thuéc BVTV trong ngudn nude thai nay. Trong khi do, qua trinh oxy hoa béc cao dang duoc
nghién ctru trong thoi gian gan day da thé hién dugc kha nang loai bo tap chat hiru co hoa tan,
dic biét 1a chat hitu co kho phan hay sinh hoc rat tdt v6i chi phi ddu tu va van hanh thip. Qua
trinh nay tao ra gbc *OH c6 tinh oxy héa cuc manh dé oxy hoa céc loai chat hitu co kho phan
huy trong nudc. Tuy thoi gian ton tai ciia cac gbe *OH 1a rat ngan, ¢ 10° gidy nhung cac gdc
*OH c6 thé oxy hoa cac chét hitu co véi hiang s tde do phan tng rat 16m, tir 10° dén 10° L.mol-
157 [2]. Qua trinh Fenton dién hoa dugc quan tim nghién ciru nhidu trong thoi gian gan day vi
kha ning xir 1y chat 6 nhiém kho phan hity sinh hoc t6t, it sir dung hoa chét va it tao bun du. Qua
trinh nay dién ra nhu sau: tai anode, HO dugc dién phan thanh O, (1). Sau dé, O, sé& di chuyén
dén cathode tao H,0, (2). Phan tng Fenton trong hé théng bat diu khi H,O, két hop ion sit trong
dung dich tao ra géc *OH (3) [3]. Chat hitu co kho phan hiy trong nuée duge khoang héa do kha
ning oxy héa manh cia géc *OH. Mot sé vt lidu xuc tac khac di dugce nghién cliru dé thay thé
ngudn Fe** dd duoc thuc hién cho thiy hidu qua cao va én dinh [3]. Trong d6, Fe;04-Mn;Oy4
dugc biét dén lam mot chét xtc tic tiém ning cho phan tmg Fenton vi kha ning xuc tac tot, doc
tinh thap, tir tinh cao [4]. Hon nita, Fe;04-Mn3;O;4 con gitip su khir Fe** tao ra Fe** véi toc do nhanh
hon dé tang tc do xir Iy cht 6 nhidm. Mt khac, Fe;04-Mn304 c6 thé str dung trong mét thoi gian
dai ma khong can chit hoan nguyén hodc thay thé, ddng thoi c6 thé d& dang tach ra khoi dung dich
nho luc tir.

2H0 — O, +4H" + 4¢ (D
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O, +2H" + 2¢ — H,0, 2)

Fe?* + 2H,0, — Fe*" + OH + OH 3)

Mot sb nghién ctru trude day da ap dung cong nghé Fenton dién hoa voi mot sd chét xuc tac

di thé cho thay hiéu qua xtr Iy tot. Nam 2020, N.D.D DPtc va cong sy di sir dung cong nghé

Fenton dién hoda véi xtc tac Fes0s-Mn3O4 da loai bo 98.5 IMI trong nude [4]. Ngoai ra, ndm

2012, L. Xu da st dung cong nghé Fenton dién hoa vai xuc tac Fes0s-CeO; loai bd 79.2% 4-

chlorophenol [5], nam 2013, N. Kishimoto sir dung bun giau sit da loai bo 70% 1,4-dioxane

trong 120 phut [6], nam 2014, Z. He ciing stt dung xuc tac Fe3Os4 loai bo dugc 89.7% reactive

blue 19 trong 180 phit [7]. Cac nghién ctru ndy chua khao sat diy du qué trinh xtr 1y nude thai

thubc BVTV bang cong nghé Fenton dién héa. Hon nita, cong nghé Fenton dién hoa sir dung

chat xtc tic Fe;04-Mn;O; ciling chua dugce dé cap nhiéu trong cac cong b khoa hoc trude day.

Do d6, nghién ctru nay dugc thuc hién nham lam 13 qua trinh t6i uu hoa cac thong s6 van hanh
cong nghé Fenton dién héa véi xtc tac Fe;04-Mn304 dé xir Iy nudc thai thube BVTV.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vit liéu va phwong phap phéan tich

Chat xuc tic Fe;04-Mn3;04: Fe;04-Mn;O4 duoc tong hop bang phuong phap két tia [8].
Fez(S04)3.5H0 phan tng v6i FeSO4.7H20, va KOH ¢ nhiét do 70 °C trong 2 h, thu duoc Fe;Os.
Fe;04 vira tong hop tiép tuc cho phan tmg v61 MnCl.4H,0 trong méi truong pH 12.0, khudy va
suc khi trong 30 phut rira sach bang nudc cat va lam khé dé tao thanh Fe;04-Mn3;O4. Ti 1¢ mol
Fe304:Mn30;4 thay doi twong ung 1a 1:3, 1:1, va 3:1.

Nude thai IMI ty tong hop bang cach pha thude Confidor 200SL véi nude cit dé co thanh

phan nhu sau: Imidacloprid (IMI) 25.3 £ 2.1 mg/L. Hoa chat dleu chinh pH (NaOH, H>S804), va
mot s6 chit théng dung khac (Na,SO4, FeS04.7H,0,...), ¢6 ngudn gdc Trung Qudc.

Quan sat hinh thai vét liéu bang phuong phap chup kinh hién vi dién tir tmyen qua TEM
(JEM 1400 Plus — Jeol — M¥), phan tich cau trac tinh thé bang phuong phap nhiéu xa tia X (S2
RANGER - Bruker — Dirc), tinh chét tir ciia vat lidu duoc xac dinh thong qua phan tich két qua
dudng cong tir tinh do trén thiét bi tir ké mau rung (Lakeshore VSM 7404, USA). Nong do cuia
IMI duogc phan tich bang phuong phap HPLC (Agilent 1200, Agilent Corporation, USA), cot
Agilent Eclipse XDB-C18 (4.6 mm x 150 mm x 5 pm), va DAD A = 270 nm, pha dong 1a hon
hop methanol va nude (30:70, v/v), téc d6 dong 1.0 ml/phut.

2.2. Qua trinh thi nghiém loai bé IMI biing mé hinh Fenton dién héa

Mo hinh nghién ciru gdm 1 ngudn phét dién mot chiéu (QI3005XEH, QJE, Taiwan), 2 dién
cuc graphite 56 cm?, may théi khi khi (HIRISI, China), binh phan tng thuy tinh 500 ml, dugc bd
tri nhu hinh 1.

Méy bién thé
|
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graphit

Hinh 1. M6 hinh thi nghiém.
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Trudc va sau thi nghiém ngam dién cuc trong dung dich axit loang HNOs 1N dé loai bo tap
chét trén dién cuc. 500 ml nudc thai dugc chdm vao binh phan tng, sau d6 pH, hi¢u dién thé,
ham luong vét liéu dugc didu chinh phu hop véi ké hoach thuc nghiém. Khoang cach 2 dién cuc
=3 cm, nong do Na;SO4 0.05M duoc duy tri sudt qua trinh thi nghiém [9]. May théi khi duoc
thoi lién tuc véi tdc do dong khi 0.5 I/phut dé tao ngudn oxy cho qua trinh tao HO». Két thic
qué trinh xtr 1y, vat liéu xac tac duoc tach khoi dung dich bang 1 nam cham, phan nudc dugc
phan tich IMI dé danh gia hiéu qua xt 1y.

2.3. Ké hoach thuc nghiém va xir Iy s6 li¢u

Céac thong s6 dic trung trong qua trinh van hanh mo hinh dién hoa duoc khao sat so b 1a pH,
ham luong chét xuc tac va hiéu dién thé, ty 18 Fe*:Mn2*, mot s6 thong sb khac duge ¢b dinh nhu
sau: khoang cach dién cuc 3.0 cm, tc do cap khi 0.5 L/phut [9], nong d6 Na;SO4 0.05M, thoi
gian xir 1y 210 phat. Sau khi x4c dinh dugc khoang dimg ciia cac théng s6 khao sét, _phuong phap
quy hoach thuc nghiém béc 2 RSM (ké hoach Box—Behnken) dugc 4p dung dé toi uu hoa qua
trinh xtr 1y. 12 thi nghi€ém dugc thuc hién & cac diéu kién khac nhau va 3 thi nghiém duoc thuc
hién & tAm phuong an (bang 2). Phan mém Modde 5.0 dugc sir dung dé thong ké, xir 1y sd liéu,
vé& d thi tuong quan, xac dinh cic h¢ s6 ctia phuwong trinh hoi quy, tinh toan diéu kién phan tng
t6i wru cho qua trinh xir 1.

3. KET QUA NGHIEN CUU

3.1. Pic tinh cia vat liéu
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Hinh 2. Két qua do XRD.

Vit liéu tong hop thu duge c6 mau nau do, bot min. Tir gian d6 XRD ¢ hinh 2 cho thiy trong
hon hop vat lidu c6 ca Fe;04 va Mn;O4. Cac peak chuén ctia Mn3O4 dugc xac dinh dua theo thé
chuan JCPSD 024-0734 véi cac dinh nhidu xa tai goc 26 28.90°; 31.00°; 32.32°; 36.10°; 37.39°;
44.38°; 50.74°; 53.86°; 58.54°; 59.80°; 64.69° twong ung v4i cac mat (112); (200); (103); (211);
(004); (220); (312); (303); (321); (224); (400). Cac peak chuin cua Fe;04 duoc x4c dinh dwa
theo thé chudn JCPSD 01-089-2355 véi cac dinh nhidu xa tai goc 20 30.19°; 35.65°; 43. 1°,
57.2°, 63.01° twong g voi cac mat (220); (311); (440). Két qua gian d6 nhidu xa tia X clia mau
vét liéu Fe;04-Mn3O4 cho thdy cac dinh ph ctia chung phu hop vé vi tri va cuong do tuong dbi
cua 2 gian dd Fe;04 va Mn3O4. Ngoai ra, kich thudc hat, hinh dang hat dugc xac dinh bang cach
kiém tra TEM (hinh 3a). Kich thudc trung binh ciia cac hat dugc do truc tiép tat ca cac hat riéng
1& trong cac hinh TEM (481 hat). Biéu d6 phan bd kich thudc hat (hinh 3b) cho thdy hon tit ca
cac hat c¢o kich thudc thude < 65 nm, hon 80% hat cé kich thudce tir 20-50 nm. Kich thudc hat
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thu duoc 16n hon tir kich thude tinh thé duoc tinh toan tir gian d6 XRD c6 thé 1a do sy két dinh
cac tinh thé voi nhau hodc 16p vo bén ngoai hat duoc pht bdi Mn3;O4 [10]. Két qua phan tich tir
tré tai hinh 4 cho thdy vat liéu thé hién tinh siéu thudn tir véi momen tir bdo hoa dat 56.327
emu/g, co the dé dang tach vat liéu ra khoi dung dich bang nam cham. Cac phan tich trén da
ching t6 rang vat liéu Fe;04-Mn3;04 dugc tong hop thanh cong, dung cau tric va kich c& hat
tuong dwong vat li€u nano.
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Hinh 4. Phaén tich tir tré ciia vt liéu Fe;04-MnsO..

3.2. Khio sat anh huwéng cac yéu té tic dong dén qua trinh xir Iy

Céc nghién ctru trude hau hét danh gia anh huong cua cac thong s6 sau day: pH, lwong chit
xuc tac, mat ’dé dong dién, hjéu dién the, khoang cach dién cuec, lqai dién cyc, ty 1€ mol
Fe*:Mn?*, chat tim diét *OH, t61 vu hoa qua trinh [11]. Trong khudn khé nghién ctru nay, chiung
t6i chon lya 3 yeu to anh hudng nhi€u dén qua trinh vén hanh cong trinh xtr 1y 1 pH, ham lugng
chat xtc tac, va hiéu dién thé dé tién hanh to6i vu hoa.
3.2.1. Anh huong ciia pH

Thi nghiém dugc tién hanh ¢ cac muac pH tir 2.0 — 7.0, cac thong s6 khéc d}rqc gitlr ¢ dinh
nhu sau: ham lugng chat xtc tic 0.4 g/L, ty 1¢ mol Fe**:Mn** 1a 1:1, higu di¢n thé 20 V, thoi gian
xu ly 210 phat. K&t qua anh hudng ciua pH dén hiu suat xir 1y nudc thai IMI duge thé hién trong
hinh 5. Khi giam pH tir 3.0 — 2.0 thi hi€u suat loai bo IMI giam, khi tang pH tir 5.0 — 7.0 thi hiéu
suat xur Iy IMI cling giam, IMI duoc loai bo nhiéu nhat ¢ pH lan can 4.0. K&t qua nay co thé giai
thich nhu sau: do toc do hinh thanh géc *OH tang theo d6 ting pH tir 2.0 — 4.0. O pH thap (pH =
2.0) lugng H,0; tao ra it do c6 phan ng khu ion H" tao thanh khi Hy, vi véy, luong *OH giam
dan dén hiéu qua xir Iy giam. Khi pH > 4.0, ion HCOs™ hinh thanh nhiéu dan dén hién tuong tim
diét va 1am giam *OH din dén giam kha ning oxy héa IMI [3, 12, 13].
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Hinh 5. Anh hiong ciia pH. Hinh 6. Anh huong cia chat xic tdc.

3.2.2. Anh hudng ciia ham lwong chdt xiic tdc

Thi nghiém duogc thuc hién véi cac luong chét xuac tac khac nhau tir 0.2 — 0.8 g/L, ty 1€ mol
Fe**:Mn?* 14 1:1, pH = 4.0, hi¢u dién thé 20.0 V, thoi gian xir Iy 210 phut. Két qua khao sat anh
huéng ctua ham luong chit xtc tac duoc trinh bay & hinh 6. Khi ham lwong chit xtc tac ting thi
hiéu suét xir ly IMI tang va dat gia tri 16n nhét tai ham lugng xuc tac = 0.4 g/L, sau do, giam dan
khi ting lugng chat xuc tac. Két qua nay c6 thé giai thich nhu sau: khi ham lugng chat xuc tac
thap (< 0.2 g/L) kha ning sinh ra luong Fe?* nhé khong dii dé phan tmg v6i HyO,, vi véy, lugng
*OH thip dan dén hiéu qua xu 1y thip. Khi ting ham luong chit xuc tic 1én qua cao du luong
Fe* nhiéu, qua trinh oxy hoa ion Fe?* trén anode tao Fe’* s& xdy ra, cac ion Fe’* tao thanh s&
phan tmg véi H,O, dan dén 1am giam hiéu qua qua trinh xt 1y [11, 13].

3.2.3. Anh huong cia hiéu dién thé

Nhiéu nghién ctru khao sat qué trinh dién hoa thong qua gia tri mat do dong dién, mot sb
nghién ciru khao sat qua gia tri hiéu dién thé [11]. Mdi thong sb thé hién wu diém riéng, trong khi
viéc khao sat hiéu dién thé giup diéu khién qua trinh thi nghiém chinh xac va d& dang thi viéc
khao sat mat do dong dién giup qua trinh danh gia két qua thi rd rang hon. Thi nghiém nay chon
lya hiéu dién thé dé danh gia qua trinh xir Iy IMI, két qua thi nghiém thé hién tai hinh 7. Khi hiéu
dién thé ting thi hiéu suat xir Iy IMI tang va dat gi4 tri 16n nhat tai hiéu dién thé 20.0 V, nhung
khi ting diéu dién thé 1én 25.0, 30.0 V thi hiéu suit bit diu giam rd rét. Két qua khao sat cho
théy hiéu dién thé t6i wu & lan can 20.0 V. Hién twong nay co thé giai thich nhu sau: hi€u dién
thé thap s& lam cham qué trinh tao O, & anode va qué trinh tao thanh H,O, va Fe?* & cathode, kéo
theo sy giam ndng d6 *OH dé oxy hoa du lvong IMI trong nude. Khi hiéu dién thé ting hon 20.0
V thi bit ddu xay ra hién tugng oxy hoa H,O, ¢ anode giai phong khi O, va khir ion H tao thanh
khi H, ¢ cathode. Ca 2 qua trinh ndy xay ra cung lic 1am can trd phan mg tao ra gbc *OH lam
giam hi¢u qua xu ly [3, 13].
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3.2.4. Anh huéng cia ti 16 Fe* :Mn*" trong chat xiic tdc

Ca Fe** va Mn2" déu tham gia vao qua trinh xuc tac, vi vy, can thiét phai xac dinh mot ty 18
phu hop cua 2 chit nay dé vira dam bao kha ning Xuc tac t6t vira gilt duge tur tinh. Thi nghiém
v6i chét xuc tac ti 16 Fe:Mn 13 1:1 (w/w) c6 hiéu suat loai bo ndng dd IMI cao hon cac chét xtic
tac c6 ti 1€ Fe:Mn 1:3 va 3:1 (W/W). Diéu nay cho thiy rd rang ca Fe va Mn déu tham gia quéa
trinh xuc tac. Nhung viéc khtr Fe3* vé& Fe?* dién ra voi tde dd cham va viée bd sung Mn;Oy c6 thé
tang cuong hoat dong clia chét xuc tac. Viée b sung Mn;04 tang cuong hoat dong xuc tac cd thé
giai thich nhu sau: (i) Mn va Fe cung 1a kim loai chuyén tiép va ndm & chu ki nén phan tng giira
Mn?* va H,O, ¢6 thé tao ra cac gc *OH; (ii) thir tw phan Umg cua cdc ion hoa tri 3 v6i H20: la
Mn>Co>Fe, nén Mn** d& dang giam xudng Mn** so véi Fe** Xuong Fe*"; (iit) thé oxi hoa khir E°
(Mn**/Mn?") = 1.51V va E° (Fe*"/Fe*") = 0.771V, nén Mn*" dé dang gidm xuéng Mn>" hon so v6i
Fe** [12].
3.3. Tbi wu héa qua trinh xir ly

Qué trinh khao sat anh hudng riéng phan ctia pH, lwong chét xuc tac, va hiéu dién thé déu cho
thdy cac yéu t6 nay c6 anh hudng 16n dén hiéu qua xu ly. Tuy nhién, viéc danh gia anh huéng
ting yéu td c6 thé dan dén sai 1dm do cac yéu t6 c6 kha niang c6 anh hudng cong gdp hodc cd
tuong tac v6i nhau. Vi vdy, qua trinh t6i wru hoa tiép tuc duge thyc hién. Dung phan mém Modde
5.0 dé 1ap ké hoach thuc nghiém véi 3 nhan t6: pH (X)), ham lugng chét xuc tac (Xz), hidu dién
thé (X3) v6i khoang dao dong thé hién trong bang 1, ham muc tiéu 13 ham luong IMI sau xir 1y
(Y). K& hoach thuc nghiém bac 2 Box-Benhken dugc sir dung dé mo ta qua trinh.

Bing 1. Diéu kién phan irng.

STT Tén Ky hiéu Pon vi Mire dudi Mikc co s Mikc trén
1 pH X1 - 3.0 4.0 5.0
2 Fe304-Mn304 Xs g/L 0.2 04 0.6
3 | Hiéu dién thé Xs Volt 15 20 25

Bing 2. Két qud toi wu héa.
Bién ma Bién thuc
STT i Ham lwgng IMI, mg/l
X [ X2 | X3 pH Xic tac, mg/L U,V
1 -1 -1 0 3 0.2 20 8.37
2 1 -1 0 5 0.2 20 6.64
3 -1 1 0 3 0.6 20 7.15
4 1 1 0 5 0.6 20 6.6
5 -1 0 -1 3 0.4 15 9.64
6 1 0 -1 5 0.4 15 6.7
7 -1 0 1 3 0.4 25 9.01
8 1 0 1 5 0.4 25 10.7
9 0 -1 -1 4 0.2 15 18.74
10 0 1 -1 4 0.6 15 7.2
11 0 -1 1 4 0.2 25 9.17
12 0 1 1 4 0.6 25 19.31
13 0 0 0 4 0.4 20 0.76
14 0 0 0 4 0.4 20 0.88
15 0 0 0 4 0.4 20 0.63
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Phén tich ANOVA cho thiy hé sé xac dinh R 0.999 va do twong thich cia md hinh Q? 1a
0.991 cho thdy mé hinh twong thich voi két qua thue nghiém va c6 d6 tin ciy cao [14]. Kiém tra
su hdi quy cho thdy hé sb P-value = 0.00 (<0.05) va tinh toan Lack of Fit cho thiy hé s§ P-value
= 0.18 (>0.05) nén sé liéu thuc nghiém cé y nghia vé mat théng ké & do tin cay 95% [15].
Phuong trinh hdi quy thuc nghiém thu duoc 1a: Y= 0.756667 — 0.44125X; — 0.332499X, +
0.738749X3 + 0.920417X:X; + 5.51292X,X5 + 7.33542X5X3 + 0.294999X: X, + 1.1575X X5 +
5.42X,X5. Cac sb hang déu co ¥ nghia vé mat thong ké (chi sé P-value < 0.05), va déu c6 tac
dong 16n dén phuong trinh thuc nghiém. Hinh 9 cho théy, bé mit dap ung cua moO hinh & 3
truong hop (a), (b), (¢) déu c6 dang hinh chuong nguoc, didu nay cho thiy ving khao sat xut
hién cyc tiéu. Pay chinh 1a diéu kién xir 1y téi wu ciia qua trinh xtr 1y.

AN |
‘
s \‘t“‘ e
g
\“‘

(b)
Hinh 9. P6 thi mat déap vmg 6 3 truong hop: (a) Hiéu dién thé 20.0V;
(b) pH 4.0; (c) Ham luong xiic tac 0.4 g/l.

Dé xac dinh diéu kién xtr 1y tdi uu ing véi hiéu qua loai bo ham lugng Imidacloprid cao nhit,
tiép tuc sir dung phan mém Modde 5.0 dé tinh toan gan dung véi phuong trinh hdi quy. Két qua
thu duoc néng dd IMI dau ra dua trén phﬁn mém tinh toan 1a 0.64 mg/L & diéu kién pH = 4.3,
ham luong Fe;04-Mns;O4 = 0.41 g/L va hiéu dién thé = 19.5V. Ham luong chét xuc tic twong
duong cac nghién ciru cia Zhong Wan va Jianlong Wang [12], va Baolin Hou [16], gia tri pH va
hiéu dién thé ciing phu hop voi cong bd cua Trin Manh Tri [3] va E. Neyens [11]. Tir két qua
tinh toan, tién hanh thuc hién 3 thi nghiém kiém chimg & diéu kién pH = 4.3, ham luong Fe;04-
Mn;O04 = 0.41 g/L va hiéu dién thé = 19.5 V, két qua cho thdy ham lugng IMI va TOC sau xir Iy 1a
0.71 = 0.2 mg/L va 2.0 £ 0.1 mg/L, diéu nay cho thiy két qua tinh toan ctia mé hinh toan tuong
tu voi két qua thyc nghiém, va c6 it chat hiru co trung gian dugc tao ra trong qué trinh xir 1y.
Hiéu qua xtr 1y trong truong hop nay 1a 97.2%. Két qua nay cao hon cac nghién ctru ing dung
cong nghé Fenton dién hoa xir Iy IMI, c6 thé ké dén H. Zhao (93%) [17], M. Turabik (91%) [18],
M. Sedaghat (80.49%) [19], M.D.G. Deluna et.al (95%) [20].

4. KET LUAN

Két qua thi nghiém cho thdy kha ning xir Iy nudc thai thudc bao vé thuc vat bing qué trinh
Fenton dién hoa vai xtc tac Fes04-Mn3O4 dat hiéu qua cao. 97.2% luong Imidacloprid bi phan
hay & diéu kién t6i vu: thoi gian xir Iy 210 phat , pH = 4.3, nong d6 Fe;0,-Mn3;04 = 0.41 g/L, ty
16 mol Fe>:Mn?* 1a 1:1, hiéu dién thé = 19.5 V. Ham luong IMI thap nhat dat 0.71 + 0.2 mg/L.
Nghién ciru ndy cho thiy kha ning xir Iy ctia cong nghé Fenton dién hoa xic tic Fe;04-Mn3;O4
t6t hon céc cac loai chat xtic tac da nghién ciru trude day, theo d6 co thé tiép tuc thir nghiém voi
nudc thai thyc té.

Loi cdm’ on: Nghién ciu nay c{o Truong Dai hoc Cong nghiép Thuc pham Thanh phé Ho6 Chi Minh
bdo tro va cap kinh phi theo Hop dong so 146/HP-DCT.
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ABSTRACT

Optimization of pesticide wastewater treatment process
by Electro-Fenton technology with Fe;04-Mnz;O4 catalyst

Pesticide is hard to remove from the water due to the presence of many non-
biodegradable organic compounds and toxic matter. In this study, Electro Fenton process
with Fe;O4+Mns3Oy catalyst was applied to treat pesticide wastewater. Three parameters:
pH, Fes04+MnsOy dosage, and applied voltage were investigated to optimize the treatment
process. Pesticide wastewater was synthesized from a commercial pesticide (Confidor
2008L) for an Imidacloprid (IMI) content of 23.0 mg/L to 27.0 mg/L. 97.2% pesticide was
eliminated, corresponding to an IMI concentration of 0.71 + 0.2 mg/L, after 210 minutes,
a voltage of 19.5 V, catalyst of 0.41 g/L, pH of 4.3, and Fe;O04: Mn3Oy ratio of 1:1.
Stability and catalyst recovery were also investigated, indicating the potential for
application of this technology.

Keywords: Electro FentonFe304-Mn304; Imidacloprid; Pesticide.
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