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TKILAR, # A, K, 5. RAAZE Fenton LT CuFeO, YA M HX K i8I 2 AR L RE (D] BRI TR 24k, 2022, 16(7): 2144-
2155. [ZHANG Lidong, HUO Siyue, LI Jie, et al. Preparation of CuFeO, as heterogeneous Fenton-like catalyst and its degradation performance
on ofloxacin in the water[J]. Chinese Journal of Environmental Engineering, 2022, 16(7): 2144-2155.]

528 Fenton fE4L 5] CuFeO, Bl a K HXF K Hr
AR B R Ak B
Rk EBAL FAE HEA

L2 Sl R B 5B TR 22 Be, 22JH 7300705 2. 35 ARAL Tag BE WU S5 3088 TR “2 Be, 35 bk 1320225 3.+
RS, MRS SAESHAFMELLRE, 75 266100

B OE LKA MR . LKA R Bk o i A Sy 45 R U5 A TR R — 2P K B S sl 3R R 45
CuFeO, AL . 3t X SFFERATHH . S5 . 37 S b B A 5 2 9 425 S Fh 5 % L Ak 25 4 R AR 04T T RAE
T CuFeO,/H,0, 1K F XF F bn {5 e W) A v B (OFX) BEATFR MR, 55 1T A AL R it . H,0, ¥ | W
pH % 2 $U % OFX [ fif s R i S m . Z5 SRR, ZE bRk 1.1 g L', H,0, ¥ E K 15 moL-L DL K
pH=3.65 Y & F F, /¥ 300 min J5 , CuFeO,/H,0, /& Z X} 10 mg-L ™' OFX A4 [ fi# % 125 ik 93.8%; M4, CuFeO, fif
PR FLE T 1k H,0, B OFX i #t b BAT R MRS E P, 28 5 IR AR 5 IR B A R AR AR T 8.1%; 1l 2R3 4R S0 56
FIEL - 5 24 398 0k 3% 03 45 SR 6 W] CuFeO,/H,0, PR AR v -OH J& - B9 16 M 1 b 3 5 [ S AT 5 CuFeO, Y X 4t
LG T REIS RAELE R, Cu' M Fe MM & B A AL FEAK, %W CuFeO, "1 Fe Fl Cu XU P A7 45
FE 5+ AR Fenton W ¥ & AWM. )5, Wi %% e T OFX MMM =Y, JEebErt L3 H Tl g
11 e fife A2

XHEiR  SRARMEALF]; CuFeO,; 2% Fenton SN ; %AD& ; FfihfE

SAFRD B (OFX) AT Dy 55 3 A 300 Vi i 26 e A 2R DR G IR A B 400 i P B R A O AN R BB ) 12
MPENFB M 4k, T OFX () iz B P M BRI, K & OFX i1 R /K R £ 4k 4
ORI ERIE b, XA 25 PR AR 2 e RREAL) Jl ™ F R PR, I 2 v R B0 1 Ak B R LK LA
KRG KRR REE 5 1k, I EH OFX JE /KM EZ Ik HE =Y kY, e
200, W BRI A R E AL BOR (AOPs). A= W) G fiff 12 Ak BRASORAS 2 2 AR, 580 B I B 5 R
AALTEVE IR A A5 G ik 23 i — ks e, PR 7 SRV o AOPs 7 Sz i 7 v n] LA™ AR vy
RO A R, BB R A HLITE Y M AL A CO, A H,O™, @A k2 B i /K i OFX B4 K1
RAMITEZ —.

Fenton £ RA1E K AOPs H i A 30 ik 2 —, Al LLil i Fe* 1% 4k H,0, 7= A @& 16 M- OH fiy 1L 3 i
IIME R f AT DILTS Qe 00 73 1254, DTS A DL R R BR T SR TS S8 29 AH Fenton B ARAF1E pH i
PG R Kb B B B 7 LA [l 2 7 AR R T i ik s IAFOR, S AHZE Fenton B LI A AH £k ik
ks BEA: 2022-03-26; FERABH: 2022-06-28
EEWE: ERARBFEEFIAE (51768032)

T—EE: KK 0977—), B, WA A, FBIER, cy2123054@126.com; BREIEIEE: A (1964—), B, M+, #H#Z,
wye@mail.lzjtu.cn
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P A T AR R T I M Fe? B 7, B LA v IR 9 AH Fenton i 1% Y & i, Bl I\ hy 2 — Fb B A &0 A9 A B
Ao BHHEINH T 5403 Fenton B AR AR IEMEIL ] E 22048 S EW, nZEH 8 (FeO)M
IR (0-Fe,09)" . BETRERA (v-Fe,0,)", BEERH™ (Fe;,0)". 4k (0-FeOOH)™ | #4k " (FeS,)!'"
RS AR (FeOCH! ), PR 4 J BRI AL A W i d A0 s PR AR AR e Pk 22, R L RSN A i
22 4 J [ A A AL 750 RS ] 4 D T A I TR R RT DAA 24 i Ak T 1 o L 1K) 22 4 D T AR A 50 T
VLo RUATE 428 2 BUEk IR (AB,O,), WNEkIR4H (CuFe,0,) ", kMR %EL (MnFe,0,)!" " FlI %k 12 4
(MnCo,0,)% 45 ;4 &k B 48 4L ¥ (ABO,), & CuFeO,”’. CuMnO,?" %5 #iil 24wtk 4R
SRR (POMs)™ I 2 4 & A HLHEZE AT BE (MOFs)™ 455 24 & 52 G AL, X4 I &2 & Ak R Y
B EE A E AR JEE /AR EAY MR SE . S AR, CuFeO, 451 H1 Y
Cu %1k H,0, 77 4 -OH #4801k 3 F8 8 1 (1.0x10* mol '+s7") bt Fe* ¥4k H,0, 77 £F -OH 4 33 8 50t
(63~76 mol sy, [A] B} Fe*# H,0, i JiL i, Fe*'(4.6x10% mol sy H-Cu* ¥ H,0, if J5iL & Cu’(0.001~
0.01 mol™-s™") HA B P i) Sz b R C7 Hehh, CuFeO, 45 # v (1 Fed il 5 Cu'4x J@ 2 18] 7™ AE P[] 7k
L A BTtk Fe® i Az i, 4 A0 70 52 00 B v AR o EIR S AT AT R, CuFeO, 7E  —Fh
BAAE Bk /N B X4 B S AH 2S Fenton 48 £k 57 78 X B fif 78 AILT5 U ) Ak B 05 10 s MR R A AV T .
SR, >R FHS e 358 Jee 125 11l 45 CuFeO, 2o 8 v 55 it K S ATBLES 3R, 38 7 il 85 A o 1 AR be 4532 1)
# CuFeO, I T 75 R E — A 1 100~1 200 °C K AL, BEFE S HL i B v & 7= A K B 2% i o

H T BEAR CuFeO, M1l #5 REAE AT /D 2% BT, ASSORHMRIR K #4938, DL =K G WS R4 A LK & i
MR 40 0 IAE R A TR AU, S 45 T i Al 3R U CuFeO, AL, I 4% Fh 2 4 T BO HIE 50
KSR AT /3BT . AT 3R 8 CuFeO, i S ARAEAL R, 5 %8 T HIE 4k H,0, B f# OFX ML AE F1
BLH . BRAERTT T AL A& . H,0, W i W pH . L 77 I 2 T 55 S 506 OF X B i 31U (1) 52
Wi s BIFSE T il 3R B CuFeO, St AHAEAL #1351k H,0, Wil OFX (G FRAE 5 1 5 Tl ad [ phy L4 3K 52 56
FH 7 A et PR (ESR) JGil % 5 T CuFeQ,/H,0, 3 Fenton 1A £ [ fi% OFX Yy =BG 1EH) i, 38 1 20 By
S A CuFeO, B X S8 6 H T RE i 0t — 2 48 7% CuFeO, 161k H,0, AUHLER, AR 5 1k %5 5 1 B
fE PRI, B T AT RN OF X FRAR 4% .

1 #MRl5R*%
1.1 FHEEKLFT CuFeO, Hl &

HETR FREL 3.06 g Cu(NO,)s-3H,0 Fil 6.06 g Fe(NO,),-9H,0 ¥ HIA T 30 mL £ 55 Tk, iR N
J11EFE 10 min L3R4S Fe:Cu BE/R L 11 MBSk A ERVS W, T LS8 WM S A 0.5 g JCoK 1 4 b5 72 24
WIFH, WD ARLER TR 15 min, BIACHI 52 TR A W . FREL S g NaOH i T 30 mL 25 2§ 17K
W, =R RE B PR S AR, RO AE BB R R AR A Wb, =R T R 2 30 min
BEBW . % BIKEE B AN S (100 mL) B9 3@ N R, 78180 °C F#+% 24 h, B0
PR E 2 E RS 43 i B KO SRR AT 2 TR, OF T 60 ~70 °C R T, 13 5] CuFeO,
fEAEF, IfH H AL A .

1.2 5T R SR AE

¥ 1] D8 ADVANCE # X-§f £k £ (47 5% (XRD) XJ Jif ] % CuFeO, 1Y i B 45 4 $E 4740 7 . R
Zeiss sigma 500 Y 45 i B 5 S B (SEM) F1 8 & 8 1 X 4T £k 68 1% 1% (EDS) DA J Tecnai G2 120 s-
twin %1 FEI 3% 5] By 7 385 (TEM) X 7 1 4 CuFeO, HITOWIE S 17 W0 28E . L MgKa 548 (1253.6 eV)
YE M i % P8, R F Thermo Fisher Scientific 23 & Ff 7= ESCALAB 250 % XPS 1 % 43 # If il % CuFeO,
TCERAM ., SR A M.
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1.3 R tH#EMLF CuFeO, jEL H,0, EfE OFX Y LIE
TE % e 50 T #E 4T 5 AH 2 Fenton #E L% % OFX 19525, FRULE & (19 CuFeO, & T &4 100 mL
WelE 10 mg L' 1Y OFX TR A HETE L, 1853 0.2 moL-L™' () HCI 5{ NaOH %5 & V& 759 & pH. 1E
R At S L TE G R, K WS I CuFeO, 14 B fiff v W 4 40 38 60 min, L) 3A F] CuFeO, fi# fk 7| A1 OFX 2 [H]
(14 W R - e V- . RS, RS WO ) A TR i A — 5 R HL0, Ji 3l 5 A1 2K Fenton RN, &
I AR e — S I R] 1) B Y BORE O 0.45 pm A9 38 B G UE R @ A0 A 2 % (HPLC-Ultimate
3000) 1% 7E 294 nm P T I E TR B OFX MMk 5 R A fL 7 A e L He I % (ESR,  FA200) £
W) 5 A o b A TS R B P 3 SR Waters XEVO G2-S TOF W #H €8 33% -5 15 B¢ H X (HPLC-MS) 43
Hr CuFeO,/H,0, 53¢ Fenton 1K & T OFX W FEM#E ™9 . 2 A= (1) FX(2) 7155 OFX Y [ fig 4%
AU — Rl g2 F g 0w 5
D =(1-C/Cy)x100% (1)
In(Cy/C) = kt )
K. C, 0 OFX MFIUR BT i v B, mg-L™'; C N 5 AH 2 Fenton [ fif i) 4] 2 « BF OFX 1) Jot £ ¥k B
mg' L' ¢ NBEFERTE], ming & —Z 8l )1 2F SO R R EL, min '
2 #HR512
2.1 CuFeO, #FIRFRE
&l 1(a) Al WL, CuFeO, 7F 20 15.5°, 31.1°, 35.6°, 40.2°, 43.3°, 47.6°, 50.8°, 55.2°,
61.0°, 64.8°, 65.1°, 70.1°, 72.72°F 75.6°4k 1 B AR ME 06 5 R-3m AH CuFeO,(PDF#75-2416) £ (003)
(006). (101), (012), (104). (015). (009). (107). (018). (110). (1010). (116). (202) il (024) & T
AR PR A . IR 1) AT, CuFeO, H1 1% Cu, Fe F1 O JRF b KRBT 1:1:2, X5 HAk
230 Cu. Fe f1 O MBI LU —3k, oF 2D UE S22 AH CuFeO, MM il 25 o &l 2(a) AT UL, 4
R RV VR 28 2ok Ak B 180°C K FA S N J A B T R S AR Z5 44 1 CuFeO,, HRMEDOGIFHS) . &
I, RN 2~5 um, KN =187 7S T A S5 K CuFeO, TR 22 8] &% A= I B AVE T, TE s K iy
%9 . TEM & (& 2(b)) i i B BT 3K 9% CuFeO, & 7 S R 5 E S T RBAIRE . H
[ 2(c) 1] WL, 7E CuFeO, i) HRTEM i [&] t i 4% [8] 524 0.287 nm, X} Jif F CuFeO, i (006) i 1 o
CuFeO, [0 R ML FRIESE T Cu, Fe Fl O ¥4) /3 M fE AL 7] 2 1 (4 2(d)).

012

Fe

Cu

Fe
to A ‘L Cu
PDF#75-2146 “ Fe A
e N T N B T Mu- o
6

10 20 30 40 50 60 70 80 0 3 9 1.2
20/(°) fitt/keV
(a) CuFeO, [y XRD]| (b) CuFeO,JEDSI|
1 CuFeO, J XRD #1 EDS 43
Fig. 1 XRD and EDS analysis of CuFeO,
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2 um

(b) CuFeO, [y TEMIX]|

(c) CuFeO,HyHRTEMIA| (d) CuFeO, TR W
El 2 CuFeO, A SEM. TEM. HRTEM #1 7T & ik 57 &
Fig. 2 SEM, TEM, HRTEM images and elemental maps of CuFeO,

22 FEMRRNFHRRL

1) e B A Uik . A8 HE T L 10 mg- L' (9 OFX Al 15 mmoL-L™" 4 H,0, T %% 1 4k
B XF CuFeO, 7£ 5 Fenton M0 T B fife OFX A 52 , 38 iof 5 R 28 S 56 4k i A At 2k i o 1 1) b
A& . A& 3(a) BT s, 244l 3R B CuFeO, #E 1L 7 A B i M 0.5 ¢ L7 B4 &) 1.1 gL' ),
CuFeO,/H,0, Z§ Fenton A £ X} OFX [iY [ fift 3R th 47.6% 3 = 82.1%, X & T Wi & 1k 8 1 £
W B AR AL HLO, A9 35 PR A7 5 2 H B 2 34 (2 i H,0, 40 Mg = AL T Z Gk A R 2k . SR, B

—=—05g-L"! HIH.O —=— 3 mmoL - L!
272

1.0 ) ——07g-L"! & —6— 7 mmoL - L'
—4—09¢g-L"! 0.8 F | —&— 11 mmoL - L!
0.8.L —e—11g-L! | —— |5 mmoL - L'
) —A—13g-L"! | —A— 19 mmoL - L™!
W ! 0.6 - !
U 06+ : U :
> . Yooal
04 L | |
| |
| 02} X
0.2+ I !
! 1 1 1 1 1 O : 1 1 1 1
-60 0 60 120 180 240 300 -60 0 60 120 180 240 300
R figetst [R] /min [ g st 18] /min
i H,O, %8415 mmoL - L' ¥ pHN3.65, s AEALRIBONEL g 1.1 g - L BipH 3,65,
(a) AL BN X OF X FEAR SR I 5 (b) H,0, 1k &% OF X P A3 (152 i

3 CuFeO,/H,0, {f &+ OFX P& LRIk
Fig. 3 Optimization of OFX degradation conditions in CuFeO,/H,0, system
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% CuFeO, AL H Nk — N2 1.3 gL', OFX YRR BRI T M, HFFEMEH 82.1%
AT 75.7%. JX4E CuFeO, AL A4 43 Jin 2 38 i 2 (8 15 PR A7 38, (B2 3] 0,0, WRE A9 BR &I, ff
P2t e A 8 A T 5 A A AN B Ay o R RS, A, ad R CuFeO, AL A BN I8 25 S 30 W
WA B RIEFE, M6 T OFX MM . KL, AWFRERE 1.1 gL 1E 8 5 425 Fenton {1k
[ A OFX 1) fie 1 ‘B CuFeO, HEALFIFE & .

2) H,0, ¥ FE Ak . 7E CuFeO, EALFI & K 1.1 gL' BF, %2 T H,0, ¥ J&F X} 53 12 Fenton
AL R A OFX Y52 .t &l 3(b) AT L, 24 H,O, ¥ JE M 3 mmoL-L™" 34 il £ 15 mmoL-L™" i}, OFX 1
B A N 59.6% 3 28 93.8%. X A B2 H,O, ¥ B 59 25 7= AR T 2 B3l 2%, ek T OFX (1)
Rfi . SR, BEZE HO, HJEFE— L2 19 mmoL-L™, OFX AYM MR F R 90.2%. 3% Ui W] 16 i
10 L S0 H,0, VR BE AT A2 HE 0G4 A e BR A, SR A & Y HL0, £ i =X (3) ANk (4) K AR
JRE, M EC-OH B AN BRI FE, 74 T e -OH B & Ak BE /7 B A 19-O*HA1-0, ), i # ) 7
OFX MyREf. NIk, AHFFTEEE R 15 mmoL-L™ /F 4 55 412 Fenton #E L[4 OFX %4 H,0, H .

H,0, +-OH - H,0+-0,H 3)
.O,H - H* +-0; (4)
2.3 AEMRET OFX FEBMR S

J T PEM CuFeO, Xt H,0, MG AL PERE , 7E SR 2 0 T ST T AR R 6 OFX 11 [ Al a5 2
FEXFAH L B 8l 3223007 T 00T BBl 4(a) AT UL, FEAR VTS BRI W) 16 pH B9 25 0F T, )i 300 min
J&, 15 mmoL-L™" () H,0, ¥ 10 mg-L™" 1Y OFX &b LBRBCRAUN 6.6%, FE &M T H,0, LA BAK
1) AL IR SR LA (E° =1.77 eV) X A3 LTS G W 1) B8 0 % A7 BRPY . CuFeO, M A6 351 % OFX 1) 1 B 25 B
G5 R, N 60 min J5, CuFeO, X OFX f1% W i 15 2 (6 F1, Bl 5 W8 B B ) A afF — 2B 388, 7K
OFX My B JL-F- IR FFAAE, CuFeO, XF OFX M4 BRFAU N 21.4%, X F L&l CuFeO, [ 1Y #E M
HH S AR, WD T CuFeO, Piki 5 OFX 47 K h#E il AR, BRI T CuFeO, Xt OFX Y W Bff %
F o M H,0, fil CuFeO, A7, OFX (1 i F 3% N5 93.8%, F W] CuFeO, B A 541 1k H,0, 7=/
HE 2, fEdF T OFX MR . diad ifE—40 3l )% 0y B it — 2043 B OFX My i 72 . 1] 4(b) 7T
M., CuFeO, fi 4k 511 1k H,0, K OFX 1Y 52 i 34 22 5 %X (0.009 14 min ™) 4351 /& H,0, % 1k (0.000 226
min") Al CuFeO, " [ (0.000 800 min™) ¥ 40.4 {5 F1 11.4 f5 . LAk, CuFeO, f# £k 5 i 4k H,O, F¥ fi#t
OFX YRR T SCHik i 18 1) HoAth 2k B2 4 A ) (MnFe, 0,0 1 Fe-Cu@MPSit), #t— 251l ] CuFeO, AJ

= i H,0, k=0.000 226 min"'

(4
os | 2.5 | Fi CuFeO, #=0.000 800 min™!
Vi & CuFeO,+H,0, £=0.009 140 min™!
: —=— L H,0, 20
0.6 | —o— i CuFeO,
8} | —&— CuFeO,+H,0, gc 15
S [ S
04 | K=
| 1.0
|
0.2 : 0.5
I
o L . . . . . . 0 ; . T i T
-60 0 60 120 180 240 300 0 60 120 180 240 300
ik it If ) /min Fae gt ) /min
(a) RIERZR T OFX (1 REAR £k (b) ME—h J1F A Lk
TE ARSI 1.1 g - L' H,O,#k 15 mmol - L' s i #ipH=3.65,

B4 TEEFET OFX BIRE#E i 2 A8 R 89— BB F ik

Fig. 4 Degradation and corresponding pseudo-first order kinetic curves of OFX in various system
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PIAE R — A 2004 5 A0S Fenton #4651 1k H,0, FEARA HLI5 4 .
2.4 IKERIEFFEXT OFX FEAESIR A
D) %W pH I FZ 0 o A BFSEAE CuFeO, TR N A 1.1 gL F1 H,0, ¥ FE 4 15 mmoL L7 &4 F ,
WF5E T 914 pH X} CuFeO,/H,0, 2 Fenton {4 % [% it OFX B2 . 1K S(a) AT 0L, 76 AR V58 vl 46
pH(pH=3.65) I}, 52 ¥ 300 min 5, CuFeO, {if ft H,0, % OFX ) P& i 50 R 5 1k 93.8%. AHE T WA 1
W pH=3.65, YV pH W3 2= 3 0f, &M 60 min J5, OFX By [ R R 00 W hn, T8 2AE I
pH M 30, W& R HY, 1 L CuFeO, X H,0, BT AL, (45 % i [a] i 77 A= k&l DA
W ff OFX W& PE A B gL o B RO B [l A 64T, W™ AR R B ™= 4 255 OF X & A 38 4
N, 520 OFX W fif 250 R W A1 W S 38 i, B % 2 1 300 min J5 , OFX M FEff %0 94.1%, X5
pH=3.65 B [ B fift R B AR — 8. W W W pH FRARZE 2 BF, OFX BYBF R ALK 64.6%, X 322 &
W h i 2 0 AT O 2 (5) B 1,0, AR NS E 19 HyO5', A BT CuFeO, ¥ H,0, 1 1t .
A, RN H S (6) REOEYE A R RIEFE, JE— 00 T OFX MIFEAR . 4% W)
HpH I I Z 5. 7F 9B, OFX [ RE fif 243 5l Ry 81.1% ., 79.9% F1 65.7%. = % J& K hy bl & 1% WK
pH (38 N7 h OH & in i H,0, FEPE A i L A9 A RIEAE, MBI OFX 1Y [ fii R P2, | ik
WEFEEE T o0, FESR IR . PP RIBRPE &1 F ., CuFeO, 35 1k H,O, AT X OFX B Ffi , AT IR IR
pH 4 3 B LR I8 pH B OFX 9 B ff R0 2 A Fir & 71, (e 879 5 W pHL 3 i b 7 2 48 o K 4 1
i, AU IR AL BERC A, W AFE RIS e o Ik, R CuFeO, 1E 0 52 A 41 4L 351 16 1k H,0, [ fift
OFX B, WA WZE % pHo
H,0,+H" — H,0+H,0; 5)
H*+:OH+¢” = H,0 (6)
DWW E F W, A OFX A SEBRK 85 il 8 A2 E — e EHLIN B+, e Xt
OFX (¥ Wt ffe i A2 7= A PR o I, AR PP A /K Fh B AL ¥ (CI'. NO,™. PO, CO™) X
CuFeO, i fk H,0, K fft OFX [ 52 , 52 56 2 F vh JE LA B 7 1 23 1 mmoL-L™'. H1 & 5(b) 1J
UL, SIS xF BALAR LG, RAE CUR I mT LU 3K -OH 4k 1% -CIOH (5K (7)), {H-CIOH 7] if
i3 (8) PLsl i B -OH, I, W ClUXF OFX i [/ 1% A I 52 m . kb, -OH Fll NO, = [f]
() 7 T R H B 12 NO, AR METFR K 2 N 1Y -OH 3 2 NO, AU IR 23 52 ) OFX Y [ . SR,

1.0 . 1.0 |
JIH,0. —=—pH=2 HIH,0,
N o —e— pH=3 L
) —A— pH=5
08} p -
{ —o— pH=7 08 1 el
MR B : —&— pH=9
0.6} f —&— R 0.6
5 : 5
) : )
04+ ! 04f R
| |+NO;
02+ | 02} '—e—Coy
| : &—PO;"
0 1 ! 1 1 1 1 1 0 I+X¢lﬂn€iéﬂ‘
-60 0 60 120 180 240 300 -60 0 60 120 180 240 300
[ fige it 1] /min [ fige it i) /min
WA 1 g - L AR 11 g - L' HO, 4k g 15 mmoL - L
H,O, /715 mmoL - L', VS pH M 3.65
(a) W pHATOFX [ il A2 1 52 M) (b) BHES T FhEX OF XFRAR SR 52 ]

5 IKBRIEFRIT CuFeO,/H,0, {& R F OFX [£ R 2R KIS M
Fig. 5 Effect of water quality indexes on OFX degradation efficiency in CuFeO,/H,0, system



2150 ok L B ¥ W Fl6 &

BEWH A COZ T, OFX Y [ it % KT BR L 93.8% W Wk Al & 49.4%, X £ EZ A CO”
A 3E a3 3 (9) M FRIAE I P -OH PR AR AL RE IR A -CO, . MIET T INA POSJR, OFX HI I AL %
TR A, B AR RCRAUH 39.6%, FZIEF Ry PO, AT LUK 75 W H 1 -OH 5% 4k i fk fE
BE PO R (10)), AR5 AT 10 4 I8 B F & AR 4% A SR 5 TS MR, AR H0, BT
b, HEMFEAR T OFX AR BeR M.

Cl” +-OH — -CIOH™ 7
.CIOH™ - CI” +-OH (8)
CO; +-OH — -CO; + OH" )
PO;” +-OH — -PO;” + OH" (10)

25 HEAFIBETREES

S AH A A R A R I S DA AR S PR N R A AR P EE BEAR R . AR BESEAE CuFeO, ¥R NN
1.1 gL', H,O, &M 15 mmoL-L™" 1K P8 5 % W pH 1 &M HEAT T 22 5 YK 53 AH 2% Fenton {1k [%
fift OFX [S25, PEHY CuFeO, 161k H,O, MUfa et . AR SERUMFE R LI Jn , &ahik . vei Mgt + [l
I CuFeO, # AL 57 FH T J5 e[ i S 86 . /1 IRl 6(a) 7T DL, 284 1.500 min (Y 5 WK % S2 105 30 B i 52 5
OFX A [ fift R MR 91 Y 93.8% R A 2= 84.0% ., % W CuFeO, 1 o5 A AL 77 78 15 4k H,0, it F2 f B AT
RIFMREM. 8T —B 8T CuFeO, AL I MR E M, 38 5 W 2 K20 /T J& CuFeO, 1% XRD 1% &l
Xof o i 1T I A AR R0 00 S P S5 R AT 40 AT o IR 6(b) T L 8 5 UK G SEAE IR fR SC 5, FE CuFeO, 1Y
XRD i B H A RRAE 0 LA R A28 4k, R E 5 A Fenton R it Y, CuFeO, /3 RE PR 5 R A i
RIZER . S5 B], CuFeO, 1E 5 A0 4k 751 76 1 13 £k HLO, B ff OFX A% 52 56 il LA G H5 4 i 19
PR, XS BRI LA S X,

100 9380 92.1% g 30,

8771% 84.0%
80 F
i |
. l l l ) N
s 60
¥
¥ 40t
i W
Ao bk
20
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Preparation of CuFeO, as heterogeneous Fenton-like catalyst and its
degradation performance on ofloxacin in the water
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Abstract  The CuFeO, catalyst with pure 3R phase structure was synthesized via a simple one-step
hydrothermal method using copper nitrate trihydrate and iron nitrate as copper and iron sources, respectively.
The lattice structure and morphology were characterized by X-ray diffractometer, scanning electron microscopy,
transmission electron microscopy and high-resolution transmission electron microscopy. The CuFeO,/H,0,
system was constructed for'the degradation of ofloxacin (OFX) as the target pollutant. To explore the optimum
operating parameters, the effects of catalyst dosage, H,0, concentrations, solution pH values and coexistence ion
on OFX degradation were discussed. The results showed that the degradation efficiency of OFX (10 mg-L™") by
CuFeO,/H,0, system was 93.8% after 300 min at catalyst dosage of 1.1 g-L™', H,0, concentration of
15 moL-L=".and pH=3.65. In addition, the prepared CuFeO, catalyst exhibited good stability, and the
degradation efficiency after five successive degradation cycles only decreased by 8.1%. Based on the free radical
scavenging experiments and electron spin resonance spectrometer results, -‘OH was the major active free radicals
in CuFeO,/H,0, system for OFX degradation. The X-ray Photoelectron Spectrometer spectra of CuFeO, before
and after the degradation reaction revealed that the relative contents of Cu” and Fe’" decreased in varying
degrees, indicating that the Fe and Cu as the double catalytic active sites in CuFeO, played an important role in
the heterogeneous Fenton-like reaction. A possible degradation pathway of OFX was proposed based on the
intermediates identified by HPLC-MS spectra.

Keywords heterogeneous catalyst; CuFeO,; Fenton-like reaction; ofloxacin; degradation performance
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