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Prepar ation and Photocatalytic Activity of Ce-Doped ZnFe,O4 Multilayer Hollow Microspheres

YIN Xiangbin, HAO Yitong, WANG Ruidan, LIU Ying, QI Kezhen
(College of Chemistry and Chemical Engineering, Shenyang Normal University, Shenyang 110034, China)

Abstract: To eradicate antibiotics from agueous solution, cerium(Ce) doped ZnFe,O, microspheres with different Ce mass ratios
were prepared by a hydrothermal method and applied for the photocatalytic decomposition of tetracycline antibiotic. The results
reveal that the introduction of Ce improves the charge separation for the photogenerated el ectron-hole pairs, which can be confirmed
form the photocurrent spectra. The optimized sample ZnFe; gCey040, shows a decomposition rate of 56.6% under simulated solar
light within 40 min. The trapping experiments show that hydroxyl radical and superoxide radical are the main degrading species,
directly involving in the decomposition of antibiotics. Moreover, the rate of hydrogen produced from water splitting photocatalyzed
by ZnFe; g6Cey 040, reaches 230.4 umol/(g-h) under smulated solar light irradiation.
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K1 ZnFe,0, 1 Ce152% ZnFe,0, 1) XRD i
Fig.1 XRD patterns of ZnFe,O, and Ce doped ZnFe,O,

2.2 UV-VisDRS

I A 7 11 280 08 A RE A )R R R
BH Y7 A 208 FH e A s RN, ik, D&
THE S IR AT WO, B 2 2 ZnFe,O4 1
ZnFe; osCep 04 K i1 ) UV-Vis DRS1E (& 2a) 25 Bt
(Bl 2b). tHIE 2 fLAEH, ZRIREEFE M E 300~
420 nm ({1 4E 456 X F1 420~ 700 nm A G TS
BBl A #1547 7 B 2 1 TS W Sty SRI H R 1) 6 T
W, 0B ERIR B A R RE BEMR ISR Aok, R REXT AT L
JEAE W N . 4l ZnFe,O4 7E 670 nm 8 il N s
WL, Hy BRI 1.85 eV, X & V2 4 i A Bk AUk
[FIHEAE, 1T Ce 15 24 i IR WS T 7E 690 nm i 45,
W 1.78 eV AT WL T# L u R Ce BRERUD,
TERAM G RO X R R AE R, (BAE )G
SRR AR S I6 AT LA N 0 S R ER B AR
THMFIHER T HER.
23 XPS

FIH XPSPAASR A 2 4kt &= LT RRE,
B 3 fin. B 3ad Zn i) XPS iR T
1020.7 eV f11043.2 eV 2 &4 felk, FFAKT
Zn** (1] Zn 2pg, BIE K LT AT Zn 2py, HUE BT
Hfl, Fe¥'7E 7112 eV M 7247 eV KL T 24
W] IR 25 A B I, 3K 2 NG A Fe™ I Fe 2pan
1 Fe 2py, PUE I H 7 (K 3b). Fe thiG#EER T
718.6 eV Kb (1) TLE WA, X IH T Fe 2pg HUE R HE
Fo XMFHEILEN O 1s PUBEMH T, 528.8 eV Fl
530.6 eV ML A REIER Y ZnFeO, ks H I E A
7%, i 532.3 eV AL — MR R T K IvE Bud 72
v 9 7R L 0 R B Al S S A 2 A o g 4 T
(W& 3c). K 3d AT I, Ce3d it 2 Mwid A v
FuZERAN, XRT 3ds 1 3dg, HTHT H

E—HUER A . RN v(u), v'ur), v"(u)rg
8, 235 ce™ 3d HIAHS4 2 Cedd %4f202p*,
Ce3d %4f 102p°#1 Ce3d %4f °02p° % 4t i) e v 145 0,
MR IR LN %2, 7] LIS H 4518, ZnFey g6CepodOs K
T A7 AE Rl A T Ce™ AR ZS

(a) UV-Vis DRS absorption spectra

(b) Energy gap
€ 2 ZnFe,04 Fil ZnFey gsCeooiOs 4L 4 1T L8 ST K Fil
G
Fig. 2 UV-Vis DRS absorption spectra of ZnFe,O, and
ZnFe; gsCey 0404 and energy gap
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(a) XPS spectraof Zn 2p (b) XPS spectraof Fe 2p

(c) XPS spectraof O 1s (d) XPS spectraof Ce 3d
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Fig. 3 XPS spectra of ZnFe; g6Cey 404

(a8 TEM (b) HRTEM

(c) EDS elemental mapping of ZnFe; 96Cep 0404
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Fig.4 TEM, HRTEM images and EDS elemental mapping of ZnFe; gsCey 0404
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(a) Degradation of tetracycline hydrochloride

(b) Hydrogen production rate
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Fig. 5 Photocatalytic efficiency of tetracycline hydrochloride
degradation and hydrogen production rate by
ZnFe, ,Ce O, in 40 min under simulated solar light
irradiation
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Fig. 6 Photocurrent spectra of ZnFe,O, and ZnFe; g6Cey 404
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Fig. 7 Trapping experiments of the ZnFe; gsCep 0404 Sample
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