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o BERFH, A IMIHKE R 20mg' L. ZnCo,0, FhNHEN 0.4 gL', PMS FAlHH 15 mmol L™ B, & F 7 60 min
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nt H wfe (imidacloprid, IMI) J2& — Ff 381 i 507 M B 2 2% 1R, 20 7 2058 CH,CINSO,, 1k 44 Fk
h 1-(6-58 -3~ WE A FFT 56 )-N- i ST K i -2- R i, Ak ~# 5 A I IRT 1 s o bkt bl Jag T i A T PP R S
NI PEAREEAS IR, VR T R AR 2 R B, it SO SO0 B bR HUR R EOE T, X
A EAR AR Y 2o p™ g P Bl S BT, bk R A ] Y R T A0 B v 24 A Y,
I 070 SEEAT 200 %) b L b 55 35 AT 288 7% 1R R0 A0 ok R BV, i O AR R R e AR 2. B,
KA GRRE . AR AR AR SEROR B B BOW T kA B R A S . Horb, s
PR BT T AR R A AR At BE RIS e, R OB | R AR R TR AR B,
B )R AR I

i PR AL T R R B AR EEA H,0,. O B RS . Hirh, b m AR 32 I A R BT 2%
It HEA: 2020-10-08; EAHEHA: 2021-01-13

EETH: HEAKRBFEESEITH (21906016); F K E 2 8F & T4 (2019YFC0408604); H & 15 15 6 A Bl AIF b 55 9% & 100 9% 4
(2232020D-25)


mailto:liujingyu_6326@163.com
mailto:liujingyu_6326@163.com

1228 ok L B ¥ W 5%

e AR AR, AR IR R AR e L AR (\w
I ELACRR, HHRTEFN. Hmaf _ N,Q\ p
S R £ (PMS) Al i TR R £ (PDS), 7E a_<i>_1 WW%
e, AL BT ESRENELT, Sk4S N
fife 1 7 A2 SO, SO 1Y AR IR IR AV (E=2.5~ Bl 1 MRME LS
31 V)%:J:'OH (E=1.8~2.7 V)“S], E_SO;Eﬂ(‘]@ Fig. 1 Chemical structure of IMI
Wb Al 1k 4 sZEAT (OH M — /T 10 s), Ik, SO;my S LBE T i, ol S KA
AL &P

R ER R AR K o B B R AW R, ELTE S8 pH S RIS E A, BRIE, 7R SRR N R AT
M . IR, SR Tl R AR ER 1Y = BB AR T 1A Bl T A 24 B BRI K A B v . HAYAT 40
% T CuO. CuO/BC. PyR i Ak izt 5 B2 40 I Al IMIL, 15 0] DL 92 BA R k4 fi% - Hvh PyR/PS 1K & %f
IMI [ fi S B 8, 76 180 min N P& fif 2 7] 1k 86.9%. WANG 25UV ] UV/PS 1 UV/PMS 2 MK £ 2=
B IMI, 253560, A4l 4 AL 300 o s A A% 22 6 IMI, T UV/PS T UV/PMS 14 22 % IMI 1 [ i 28 43
SR IK 94.3% F1 86.7% . SEERUEM, T ik B IR 6 1Y e S A AR X IMI A R 4 1 L BRACR o

R T R L, Hoh &R & Tl TROR R L RN A D) AR s Tz il
Mo (M & 8B N R S8 ks s, Bk, R AR E#s BB 2 EWMHE 44
JBEAL Y Eok . WAEELA IRGE, 7RI 48 AL PMS BUBFSE H, Co L L S 19 3% AL PR RS,
454 Co WAEFI AR R I 1k PMS BE AT L) S8 2005, ST DL /D 42 @ B 7 th X SR iy sg . 1A
I, il Al EE 4 TR ARG 1k PMS B A LTS Y B W AE i W T 5. CuCo,0,°" . NiCo,0,”",
ZnCo,0,™ S 9 i il HAT =1 (1 fL 7 5% R @ i A M B DL BB AR e 1, JF FLAE T A B R
b 8 i AS TR b 2 AL 75 Y 0 00 B 5 v 204 8 v T R g 5 SR B0 Fe A Oy — b A8 A i TR0 19 2 0 4
J&, HIE AR SR A 0t U 4 IR ALK T Co. MinFe,0,) NiFe, 0,2 2523 7 1 4k S 1A LA 55
L O A R R TR R R B AR RE, R, R AR S R A S A
SRR A2 B 72 R, AN ZnO 1E Sy —FE TG A RE, BikE 5 AL 4R A e
B s 0] DA Bl Rl A R g M7 a5, AT 7 HL R BR AR, 4 CuO-ZnO 45,
R BUA JE AR AE T AL PMS [ fif A ALY G W 7 A RGE , BAE EALREAE IMI B AR A
P, X H LR B4 Ja 48U Ak 4 i AL 700 3% Ak PMS B A IMIT HL A 8 T A7

BT LRBSE AREFSELLIMIL R HERTS 3, Hil4 T 6 Fola @ by s AR IMI R fi R K i
TFH O, SRR NG 8 S LR, I H 5T G L PMS B IML YRR, AT
IMI W) 6 e B IR W0 4h pH . AL FIFE N . PMS ¥ B Kk rb o UL 99 85 1 X TMIT 5 fiff 25 4 5% 1)
FAE T R fRab R e AR T M A 3L, IR0 T LW R R AR AL, N GC-MS W 5E T [ 7= )
FEHED TOIMI BEffas4E, DAY W& R Ak i AL PMS I8 & IMI V5 YooK RS RS 2%,
1 MR5R*®
1.1 #E 55

ME I (IMT, 205 =98%, BIHL TG A FRA A, 1 —FR S (PMS, 20 =98.0%, 2
F AL BGAA R A, BB (MeOH) ., BUT B (TBA). 7S/K & R4 (Co(NO,), 6H,0). 757K A i
MR EF (Zn(NO,),-6H,0). /KA IR (Ni(NO,), 6H,0). = /KA MR (Cu(NO,), 3H,0). JL/K A Hl iR
Bk (Fe(NO,),-9H,0). filili%h (Mn(NO,),). f &R (CA, CH,0,-H,0). &/K. Ehilg. [Ad, B
F B A TR A R A A, SE8e b T AR AR R e M 4l SE58 TR /K 359 3R TR 4l K ML K
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1.2 FENIF

W AH £ 354X (Ultimate 3000, 32 [E); A (38 0T 3% 6 A AY (GCMS-QP2010UItra, 35 [E); %A
T A (S-4800, H AS); X HF 4R 17 $11Y (D/max-2550VB+PC, H 7); { B W 2L 45638 43 #r 1X
(NEXUS-670, 3 ); X £t + B8 3% 4 7 {X (Escalab 250Xi, H1[E); HF A lEdt g (Bruker
A300, FE[E).

1.3 L HE

1) 6 iS4 JE AL ) ZnO ., Co,0, ATl . 6 FloRl4: & S Ak 1 1 il £ R FBE I 1), ) ZnCo,0,
Jp B F#% n(Co*):n(Zn>)=1:1 BRI — & & i) Co(NO,), 6H,0 Fl Zn(NO,),-6H,0, ¥ T i & £ 5 T /K
o, BEHE 10 min 8 LS8 R, TP LS 00 B BIA W 7 n(CA) :a(M* =151 FREL— & & 1Y 7 5
M2, Wb AE ok KR AT R AR R VA WO 42 @ B I, JCTE 90 °C K IA R i
Bk, MHFEMRA, R HZKIEY I pH b 9 &4, IndisE 28 mes @ r st ; KB
B3 110 °C BMEAR T T 12 W IS BT BEG o R TR R S R e, T 600 °C B9 H R g rh
Webe 2h, 155 ZnCo,0,, BFEETRFH .

ZnOP . Co,0, Wy 45 o 73 Wl BRI — 7E & Y Co(NO,),"6H,0 F1 Zn(NO,),"6H,0, £ H A T ifi it
EBTIRKPIE B ,  n(CA):n(M™)=1:1 FRIL— & B BERRE T LB KSR
pH A 9 ZE 47, T 90 °C /K& 5 i In g 1 2208 BORGBR &8 11 5 FFBE R 4% 2 110 C py Mt A b T4 12 h
REN TR, TEERMTES 5T 600 C i brfigibe 2h, 4315 8] ZnO. Co,0,, WHEEFRFH .

2) B ACHS . BU— 2 & IMI A% & T 100 mL HEJE P, i AGE & 258 F /K FR B 20 mg L
B IMIIE R, 1) I8 T o A — 5 B 59 PMS FlI ZnCo,O, MEALF , T80T 38 I By 7K 1A 8 T 98 3% 2% T 1R
B3I o AR TE B TR] A IBORE SR A [ S5 AR Y R R AT O, B SR R 3 AT .
PR AV W 0.22 pm JE T U8 5 8 2 WM (3 AR, i ad HPLC 23 ke P IMI R B
14 SHAEE

1) #EAE I R AE . 38 33 Quanta200, pHilips 2500 45 4 H1 5% (SEM) W58 ZnCo,0, MO IE 5 s R H
D/max-2550VB+/PC X 5 £ 17 5 A (XRD) %f ZnCo,0, #E47 #1443 #r 5 i ] NEXUS-670 18 B H-2T 48k
W& 2 BT AL (FTIR) X} ZnCo,0, M &5 #9117 40 H1 5 I H Escalab 250Xi X 1 26 % H T BE 154X (XPS) 43 Hr
ZnCo,0, T [ 5> M AZ

2) Ntk Eh RS ) o 3R ok 22 B A R 28O AT 8 35 A (HPLC, 38 ) Xof it s obk 35 5 A7 DU 38 o 4 I 4%
. SR B K (viv)=45:55, FiEN 1.0mL-min', {A3%4: % Diomand C18(5 pmx200 mm»4.6 mm,
PEBR RHIR), AL 30 C, ZEFERE T 10 uL, KIIE KA 270 nm. Ak HUBHRCAE S5 50HRORE € A AR B
i 1] 4 6.4 min
2 HBRGNH

2.1 6 AR EERLIEL PMS B&E#E IMIZUR X EE

el BRI VL i 25 T 6 B A [R] R4 @ | Ak W ik ), 43 S Co-Cu. Co-Ni. Co-Zn. Fe-Mn,
Fe-Ni. Cu-Zn & fb¥ . 16 IMI W) 4E 4 EE 20 mg-L™', PMS & & 15 mmol-L™", f#4L7| & M 0.4
gL AT, AT 6 Pl A% IMI B R 508 T 4 s B i I 0, 25 5% 4 an 1&] 2 FniEl 3
e ME 2T AES], Co-Zn/PMSIK Z7E 60 min X IMI 4 B R i i, B S8 A T ot 5 Fh 41 4 4k
%5 Co-Ni/PMS. Co-Cu/PMSA Z XT IMI (1) B fift 550 R AH b T At 3 Fh 46 55 4w S AL W IR R0 5 I
I, IR FORE, &4 8 S/ WA TE fb PMS [ A IMI {4 2 v 28 B0 48 4 i b TE 4, oo
Co-Zn W4 J& ALY AL G M m . 5B 3010, Co-Zn W4 & S Ak W 76 5 B0 fiw vy [ A 5 11 [) s
BB, Wi, J52RAE ARG SL I 3 2 F 58 Co-Zn 48 ALY eI .
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Fig.3 Ions dissolution situation of six different

IMI B P AR RR
Fig. 2 Degradation effect of IMI by PMS activated by
six different bimetallic oxides

2.2 EUFIBRE

1) SEM R Ak . FEAE ML R B,
IO ik AR 3 R AR A T AR AR R f R, PR,
AT B 25 A 0 HASCR A — i SR . RS
PEAR T B TR S RN S5 40, R 4214 F 58 0 g
77 538, &4 i K 50 000 4% #YSEM & .
CIRD = B3 | B R I v N - @ <R
AR ECE . HEACTI N TR 2 LA, AR T
RILTERTAR, AT R T Ak S Ak BT 22 g 3
P, IRV R . #E SHIH %)% ZnCo,0,/G
) SEM FRAIE 7 2 AR LAY St AR 45 44

2)XRD EAE . Ry A AL ) 194 o 2 8 S
i, XA R #E AT XRD FRAE, 45K 5
Fli7R o 19.00°, 31.22°, 36.81° 44.74°, 55.57°,
59.28°. 66.15°%t i ZnCo,0, A7 5F I, A Xt 17
f9 miller 850535054 (111), (220). (311). (400).
(422). (511). (440), HFFELI7 A1) ZnCo,0,
1 bR ME R F (NO.23-1390), It 4h, 78 31.73°.
36.21°, 47.49°, 56.52°, 62.80°, 68.99°, 69.10°%
AR R AT A, 2 X HUAF A ZnO AR IfE R
Ji (NO.36-1451), X Ui B il £ ZnCo,0, i} £7 2>
i ZnO i, KATHALINGAM %559 1 XIE 2551

bimetal oxide

N0.|23—1390

||| I | 1 1, No.36-1451

20 30 40 50 60 70 80 90
200¢°)
5 ZnCo,0, BJ XRD i &

Fig. 5 XRD patterns of ZnCo,O, catalyst

RIS IR W], TEH % A B A% ZnCo,0,/ 11 52 M /R Mg S5 MK J Co,Zn, A1O, A5 I B 4 ZnO
Al ZnO VRN —F A Z A M S 7 00 SRR, 38 A AT LU A 19 £ 388 3 R 2, 7
— PRI A n] LATE A PMSE, W A2 1 SO Y #EAT o {H ZnO 7E R PR MR 28 rp 2 R AR W A, A
R BT EVEA —E R, (E5 G PRt — 20, LUk ZnO /94 .
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3) FTIR R Ak . XA A6 5 /Y 2050 56 3% 43 b7
g 6 roan . ME 6L, 3443 em™ AbHY
W ST U8 Ay O—H (R R AIF W g B, 3 7T BB J2:
T T B K 4 BB 1639 em Ak Y R U
W& C=0(FK3%) MM4rishr~4; 1455cm™
F 1377 em™' Ak (W W S —COOM (& R 46
M H 4R B T R SO BRI FR A 45 P 3l
Wik, 2 Y AETE R AR S 245 6 0 I s R 3
S 4R B T, A B TR RSB
Be o7 4544 . =% LI %P9 K& MANDAL 45 P71 (1)
8, 676 em™ Ab Ay W E IS DX T IO 1A AR BC AV 42

1455 597

1639 1377 676

‘3443

4000 3500 3000 2500 2000 1500 1000 500
Wk /em™!
6 /ZnCo,0, Y FTIR i &
Fig. 6 FTIR spectrum of ZnCo,0, catalyst

J& ALY Zn—O BERIFLMAR S, 597 em™ Ab B WSO VA DT/ ETIASEE A7 <63 s AR AR Co—O SEEAY T

iR 3l .

4) XPS FAF o 38 & XPS FAFE AT LAk — 5 2 A i 40 7 20 B9 i o 54 5 4&, B 7 8 ZnCo,0,
FBEHT G & IC R BPIRE o B 7(a) Bt s 8 N ET G ZnCo,0, (I EGE I , KRG Zn, Co. O YA
SR RRAE N, C I EAT TS M0, LA AE nT Rl PR AGE R % BR80T B 2% T T B8, 1B 7(b) Ry N i
J& Co2p i &, KL I R £E 779.6 eV Hl 794.9 eV &b Ko Fz I Ja AF 780.3 eV Fl 795.5 eV ¥ 4 i % fiy
Co2p g, 43 JIX} N Co2p3/2 Fl Co2pl/2 HLiB , I i JG Co WIS A RENS A L TF; B ARk g XX R T
Co( 1) F1 Co(T) fAFEAEWE, 2Rl AT, RAJE Co(Il) 7% & M 40.2% P 2 38.8%, 1fif Co(1ll) 1Y
M 59.8% F+E 61.2%., X Co(11) ik PMS J& H S E L ZE Co(), SLIHETG 2 Fh i 46
TR AR, WU AR B B AT o AR SN TS 1) Zn2p 1S AN 7(c) T . AT

Zn2p

1 .200 1 (.)00 8(.)0 6(.)0 4(.)0 2(.)0 (;
Gy Y
(a) XEFEATH B A%
Zn2p3/2

Zn2pl/2

SN

SN

1050 1045 1040 1035 1030 1025 1020 1015
ZEAfe/eV

(c) Zn2p XPSHE:iE A

Co2p3/2

Co2pl/2

FAA)

Co2p3/2

Co2pl/2

Co(ID)
Co(TIT)

SN

810 805 800 795 790 785 780 775
ZhaheleV

(b) Co2p XPSHt:i[&l

536 534 532 530 528 526

ZEAfE/eV

(d) Ols XPSyt:ik[&|

& 7 ZnCo,0, HI X 512 17 5 s 1L &l
Fig. 7 XPS spectra of ZnCo,0, catalyst
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PIEF], RN AT 1021.9 eV fl 10452 eV 4b DL K 2 I J5 7E 1 .021.2 eV Al 1 044.3 eVAL 1 2 43k
W, A3 SNFIRE T Zn2p3/2 1 Zn2p1/2, SN Zn BG5S BERSA T . K 7(d) b Ols i XPS i &,
ZE AT WL, R HTAE 529.6 eV Fil 531.2 eV Ab A B IR W, il LR T O—M(Zn 1 Co) Fll
O—HP, i J5 O—M W3R BE RGN, 1] e k34010 25 4 Ja 2 9 A Ak 3.
2.3 ZnCo,0, 5E 1L PMS & IMI HYER

TEHIMI [ 49 46 e R 20 mg- L', PMS i 4 15 mmol- L™, ZnO, Co,0,v ZnCo,O, # il it
¥k o04gL", HZHMPMS, ¥k ZnCo,0,. ZnO/PMS, Co,0,/PMS. ZnCo,Q,/PMS 5 Fill A ] 1A £
HIMI ) [ AR IS 0, SERR 25 AN 1El 8 Frn . i IR 8 I 0L, Bl i PMS AEH R, 60 min J& IMI (¥ %
fi# FALN 5.0% /247 ; ZnCo,0, B /R FH I, 7E 60 min PN XF IMI JL P A BE 5280 & i . Al L HE I
ZnCo,0, AL I X5 IMI JL-T- 3% A5 W B F, B h PMS X IMI A S8 AL VE AR 55 . RIE 1A 8 fif s, B
M ZnO 75 1k PMS F#ff IMI O RCRAU A 43.3%, K H5 SHUKLA 55 () iF 58450, ZnO Rl 5| % PMS 4=
B -OH A1 SO PG (1), B XA HLI5 e WA — & B Al 8UR o Ik 4h , Bl Cos0, 1 1k PMS [ fif
IMI FRCRAL N 44.8% FRYEC A HFFEE4 a1, PMS A9 7% £k Sz 07 3 1o 1] A1 4k 750 2 i () Co™ Je 7K
WP Cor R X )~ (5). 1H ZnO. Co,0,7F S h 5 & A= 4 @ B i de, D mifi Ak sk
B2, MHILZ T, 78 ZnCo0, #EALVE HI R, PMS X IMI A4 & i 35 58+ 7 . 2%, 7T LLFE 60 min
T IMI 52 PH 95.3% HURESA# , X W Co. Zn 7E— EFEEE LA MEEN, 7T RE kR

ZnO +HSO; = Zn**+-OH + SO; (1)
== Co”*+HSO; <== Co™*+SO; +OH" )
Co* +H,0 - CoOH*+H* 3)
CoOH' +HSO; = CoO*+S0; +OH" @)
SO,;+H,0 — -OH + SO, +H* 5)

ZnO/PMS. Co,0,/PMS. ZnCo,0,/PMS 3 MK R 3 Jy# WG 4 R MK 9w, 3MERT
IMI (1) 5 it Y9 45 45 40— G Kt Bl ) 2 AR (R*>0.94), Hirf, ZnCo,0,/PMS 14 & 7E 60 min PN [ fiff 3 %
b, H—208h 12 W B kA N 0.053.8 min™', & K T ZnO/PMS(k=0.008 8 min™") Al Co,0,/PMS (k=
0.009 9 min") K % .

1.0 04
\\.
-05F
0.8
-1.0+
& 0.6 - o -5}
N —a— MUIPMS &)
04| —e— Bfi1ZnCo,0, E 20
——Co0,0,/PMS
—+— ZnO/PMS 257 .
02k e 7nCo.0 /PMS = C0,0,/PMS, £=0.009 9; R=0.985 4
2 -3.0 Fe ZnO/PMS, £=0.008 8; R*=0.941 1
4 ZnCo,0,/PMS, k=0.053 8; R*=0.973 1 a
0 L L L L 1 J -35 L L L L L
0 10 20 30 40 50 60 0 10 20 30 40 50 60
I ) /min FLIBLif ) /min
E 8 FRIERMELEY B9 3MARGERET IMIBRBR—RMHNERN
Fig. 8 Catalytic activity of different systems Fig. 9 The first-order kinetic reaction of IMI degradation in

three different systems

24 AEIEZEX IMIERENSE
1) IMI %) L e JE B 520 . BB PMS 4 4 15 mmol-L™', ZnCo,0, Fi# K 04 gL', # %< IMI ¥
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GRVEBE (10, 20, 30, 40. 50 mg-L™") % &M 4%
B, 5B 10 s, mIE 10w,
IMI & & o 10 mg- L' i}, [ f#% 20 min J5 7 35
98.1% 7547, 50 min B[ AT 52 B 58 4 [ A 5 1K
IMI ¥ 28 20, 30, 40, 50mgL™", JZJ¥ 60 min
Jo B R R 5y ) A 91.3% . 702%. 61.9%.
47.6%. X UL, B IMI ¥ B8k, H R
RBEZ ARG . RN, 78 A S 2% 14 AH TR
FIEOLT, RERFP =AM A bR —
A, HRE R IMI )36 VR B 2 0l i Y M 431
Tk Ak, DTTBRAC T IMI R R
7E SHAHS ™ (Aot rh e 42 3], V5 44 5 H %
i 7= F 2 38 e P BE S BE TS IR
RS 3G T B, Xt B IMIT 2B R B
G e B 14 s i B I A B R 22—

2) pH MY EZ MR o 2 7 ¥ T Y pH J2: 2 i) PMS
FALRE A AL e B S8 BEHUIMI
WILEWEE & 20 mg-L™', PMS A&k 15 mmol- L™,
ZnCo,0, JH £ Jy 0.4 gL', % 5<% th pH(3.0.
5.0, 7.0, 9.0, 11.0) X FEARBCR A RE M, Z5H
WE R AEILATI, ZFEARFEpH T,
60 min N IMI 19 B fi# 232 53 531 o 88.6% . 79.5%.,
77.9%. 69.8%. 43.3%. X FEW, Bl pH 1Y
fn, IMI B R R, PRVESROET PMS 1Y I 1
B . X5 HAYAT 4™ 40K Fe' i /L PMS

1.0

0.8

0.6

c/c,

0.4+

02

0 10 20 30 40 50 60
S [B] fmin

[ 10 #1465 TMIR & 3 & % 2= 40 2 i

Fig. 107 Effect of initial concentration on

IMI removal efficiency

c/cC,

0 10 20 30 40 50 60
J52 o7 B[] /min
11 pH XfFEBRERBIFZ0
Fig. 11 Effect of pH on IMI removal efficiency

W fig IMI 4598 — 2, (R AR AR 5E pH Y0 B P9 2 0] LUA A, BRAIE 26 PR T R R dme i o X H
pH XA Z d iy B i SRR A — M2, MRYESME T, PMS ™Ay 2 H dy B2 SOy, Hoxt
IMI AL RE J7 58 5 25 pH 3 KR, RS0, 5 OH & A= S 4% 4k k -OH(EK (6)), AR Y -OH A fk
i J R A AP R AR T SO7, IR RN IE PEREAR, 20 IMI B R AG T R [RIE, PMS 7Emd

SR 2R A SR RER [ 4 GR (7)), M . - o
T E T Z0Co,0,/PMS Ih R A fLAE ) . b | S
T 5 3 IV I 228 B pHL 3 84 T 96 115 19 J5 A °r
z—o 8

Y

YISEHETE 23, A PMS J& ] U4
21 pH AR F) 3.1~3.5, X 5 AW 55 45 A —
oo i A A pH(3.0~11.0) i B B AR & whofin A ’
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Degradation of imidacloprid in water by ZnCo,O, activated peroxymonosulfate
system

LIU Jingyu, KANG Xin, LI Dongpeng, SUN Zhuyu", SONG Xinshan, ZHAO Xiaoxiang
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Abstract As the first-generation neonicotinoid pesticide, imidacloprid(IMI) has a large residual amount and
high persistence in the environment, it is of great significance to remove it from environment. A bimetal oxide
catalyst-ZnCo,0O, was prepared by the gel method, and it was characterized by scanning -electron
microscope(SEM), X-ray diffraction(XRD), Fourier infrared spectroscopy(FTIR) and X-ray photoelectron
spectroscopy(XPS). Peroxymonosulfate (PMS) was activated by ZnCo,0, to generate SO, for the oxidative
degradation of IMI, the effects of the PMS concentration, catalyst concentration, IMI concentration, pH and co-
existing anions (CI°, COY", NOY) on IMI degradation were investigated. The active free radicals degradation
products and the performance of the recycled catalyst were also-studied. The results show that when the IMI
concentration was 20 mg-L™', the dosage of ZnCo,0, catalyst was 0.4 g-L™', and the dosage of PMS was
15 mmol-L™", IMI degradation rate was over than 95% within 60 min. As the initial concentration of IMI
increased, and the pH of the system increased accordingly, IMI degradation rate decreased. The degradation rate
of IMI was positively correlated with the dosage of PMS in a range of 5~30 mmol-L™'. when the amount of the
catalyst was below 0.4 g-L™', the degradation rate increased with the increase of the catalyst amount. CI” and
CO;™ had inhibitory effects on the degradation rate of IMI, while NO;™ had slight effect. The main free radical in
the system was SO, 5 kinds of degradation products of IMI were detected by GCMS. The IMI degradation rate
could maintain more than 80% after 3 times-recycling of the catalyst.

Keywords bimetallic oxide; catalyst activation; PMS; radical; oxidative; IMI



	1 材料与方法
	1.1 材料与试剂
	1.2 主要仪器
	1.3 实验方法
	1.4 分析方法

	2 结果与分析
	2.1 6种不同双金属氧化物活化PMS降解IMI效果对比
	2.2 催化剂的表征
	2.3 ZnCo2O4活化PMS降解IMI的效果
	2.4 不同因素对IMI降解率的影响
	2.5 活性自由基鉴定
	2.6 降解产物及途径预测
	2.7 催化剂的循环使用

	3 结论

