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Fig. 1 X-ray diffraction patterns of ZnO and Ce-doped ZnO

100

002
102

1
103

b3 AN ] Ce 45 24 22 T 40 K ZnO B9 107 5 B 2
P, Y Ce Bt /NT 3% B, AT ih 2k %A H PR
B 8. B 38T AT 5 0, B Ce BB 2% 01 1A 21 2E ZnO
() s 254 , Ce P BE LA o5 418 8 43 Zn A% {7 B B 7
BEAET ZnO k& s 2 Ce 824 11 3% B, 75 26 -
28. 57 kb H B — A X B T CeO, AT U4 (111 & 1T
SEJT LGS ), H B Ce 545/ MBS I, % 47T 9

g 55, J3E 328 ¥4 14 i, 3¢ BHAE ZnO A P H BB 9 CeO,
A . ATRE Y B A 2 Ce™ Y B 1242 (0. 103 nm)
ERTF Zn* B 7242 (0. 074 nm) , [ 5 Ce B2 &t
BN, Ce* AR XEE 2 ) ZnO fh#% , B AL CeO, I
B 7E ZnO i 2 18T, DT 3 CeO, H AT 5 05 . ]
I, ZnO AH Y 3 SEATT 59 04 A8 55, o BE R AIG, BB Ce
B 24l ZnO 1 fibL ROSF /0N (25 BE R AIG, 3X 7T fig
SN CeO, B TE ZnO SRR 1E , A AW T ZnO
0P S 2 5 SO
2.2 HNIESEM 5 EDS 247

& 2 R4 K ZnO F1 Zn0-5%Ce 1) SEM K] il
EDSi&El . M SEM EI AT LLE H, a8k ZnO A
FRIU BRI 454 , B ARLE 100~200 nm 2Z 6] . #5824 Ce
Jei , AR ZnO IR RS 1R, W] B & Ce (U E Zn
RIS MEDSTERI ] LLE H, KiB4% Ce 1Y
ZnO A Zn F1 O FYHRFIEIE ;38 4% Ce J5 , K2 HH T Ce
R AE 06 | LS B R 2. 81% (FE R 3450 L U Ce #k
WINBLIA ZnO
2.3 a8k ZnO WL ik it sE

PLRhB(1 % 107 mol/L) M FEAR Y , 5 58 T il
K ZnO WYEAEAL TG PE . W 3 Ffs , RhB & WO A
10 mg 48 2K ZnO J5 #F 47 KT 46 5, 726 7] UL X
554 nm Qb % W2 AT 588 5 o 26 S5 ST ) £74) SEE K 1T 8 T A
o WUAT 48 5 40 min J5 , A B4 IR S 048 314 2 L 2R
O3 T BRI U SE AN K ZnO X RhB B A Y6
FERE TG . RhB AR BE L X5 In(Cy/C) 5 4R
PR ¢ S LM R (In(C/C) = 0. 080 24 —0. 089 5),
HRERA AT A — N sl J12# i fE . 384T 40 min
At B R AR R 96. 47% , 1 R4 400 0. 080 2 min™',
2.4 CeBZEWMMAK ZnO K F L MHEEE
2.4.1 Ce#BZ 4K Zn0 898 F AL

K S Hb—1T UL R G TSI 5T 48 K ZnO LA
o Ce BARBAA K Zn0 BYG2APERE , WNIE 4 (a) T .
RAIB LA AK ZnO Fe Ce B 424N K ZnO H4I %]
K /NTF 380 nm 1Y 55 A A 00 TR I . W5 DR G
KT 400 nm (0] WG EZ B, 5 KB40 Zn0
L, Ce 8 24 B0 40 K ZnO 75 1T UL X A4 2 Wi P 4 38
5, X e B Ce B AN K ZnO X 1 UL S6A7 3 i i 1l
JHRLRE . HAE Y Ce BB ARSI 7% e 10% B, HAE
AT DL DX IRz LA B 8 R 53 , 3 T R R it 4 4%
RN, Ce B OEA LT FIZS U At A
VRS 1 A] LG X B WA

HE 4 FE D1 K - 7% (Kubelka - Munk ) 28 2 (2



“ 66 - JeEE TR22AAR (A SR B2 D)

2026 4F

0

e [’ a0
g
® 3

0.5 um 3 I ‘i‘ g

&

>

(b) T K Zn0-5%CefISEMK]

Zn(43.98%)
jlll n 9 A_){Il n 1 n 1 n 1 n 1 n 1 n 1
0 05 10 15 20 25 30 35 40
fight/keV
(¢) AN HKZnOMIEDSE
7n(34.53%)
Ce(2.81%)
J n 9\. pel n 1 n 1 n 1 n 1 n 1 n 1
0 05 10 15 20 25 30 35 40
fEim/keV

(d) T4 K Zn0-5%CelJEDSE
2 8K Zn0 F Zn0-5%Ce (1) SEM EIFIEDS [
Fig. 2 SEM images and EDS spectra of ZnO and Zn0-5%Ce
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Fig. 3 UV-vis absorption spectra of RhB, photocatalytic activ-
ity and kinetic curve of ZnO for RhB degradation
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Fig. 4 UV-vis DRS absorption spectra and (ahv)’-hv curves
of ZnO and Ce-doped ZnO
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Fig. 5 Photocatalytic activity and kinetic curves of Ce-doped

ZnO for RhB degradation after xenon lamp irradiation
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Table 1 The influence of Ce amount on the photocatalytic
capability of doped ZnO under xenon lamp and

solar irradiation

T KB

o % gt %

S o E S i Y

R o P g ey
% . S 7 . SO 107

min min min min

0 40 0.080 2 96.47 50 0.020 3 91.14
0.9 20 0.082 7 82.47 40 0.060 8 91.47
1.2 12 0.1715 87.06 40 0.066 4 93.09
3 16 0.1857 95.04 40 0.055 8 96.61
5 10 0.324 2 96.19 30 0.085 5 92.36
7 12 0.2255 93.10 30 0.076 3 89.92
10 12 02121 92.04 40 0.073 8 95.05
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Fig. 6 Photocatalytic activity and kinetic curves of Ce-doped

ZnO for RhB degradation after solar irradiation
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OO T moB AL TS M. SR, 2 Ce B4 i
RO ZE 7% F110% B}, 4801 CeO, L #E Zn0 K1,
JT R YE A HL TR 2S B B A ol BB Y
FIFHRCR T B, 260 0 S Ab 35 B BRI
2.6 JL#hiEZE ZnO 1L %A% RhB AU BE L B
F2 A T LR EARGE (948 425 ZnO Se AL %
fift RhB (PERE . SEB0 25 Wom , ARS8 B il 5 1) Ce
BIIANK ZnO AR5 T RhB 0 A 1], 38 42

2 JLRMBZA Zn0 SGAEALREME RhB P RE HLEL
Table 2 Comparison in photocatalytic capability of doped=ZnO for RhB degradation

- AR e RhB i i/ . [ i P 1)/ I fi 8 5 B/ R fift) S
BH Zn0 4 JEIR . . St
eV (mg- L™ min min % SCHR
Zn0 3.10 uv 140 61.76
Co-Zn0 2.57 uv 140 74.86 [1]
AC-Co-ZnO * 1.94 uv 140 91.46
7Zn0 3.80 KOG 120 0.006 7 53
HEE 120 0.001 6 18 [10]
gCN-Zn0O 2.50
pNEBj 120 0.074 78
ZnS/Fe,0,-Zn0 3.04 20.0 uv 60 100 [11]
Ag/Zn0 3.16 5.0 UV-vis 240 51.7 [12]
Fe-ZnO 5.0 uv 300 70 [13]
Cu-ZnO 10.0 uv 75 85 [14]
0.5% S-ZnO 3.02 5.0 Al ok 90~240 95~100 [15]
MoS,(0.11%)-Zn0 YN EBA 30~90 0.013~0.043 72~98 [16]
Cd0/Ce0,-Zn0 1.8 10.0 pN b 70 0.048 1 73.14 [17]
T 40 0.080 2 96.47
Zn0 3.17 438 AT AE
KB 50 0.020 3 91.14
T 10~40 0.0827~0.324 2 82.47~96.19
Ce-ZnO 3.15~3.17 48 ATAE
KOG 30~40 0.060 8~0.085 5 89.92~96.61
*AC—IG Ak
3 Tt e, LA AR T S BB NS R R B i
a7

A SC LS KA B R B R BRI, A T Aok
Zn0 & Ce 8 2 4 K ZnO, I 3% /1 XRD . SEM #il
EDS X HBE T TR AE . AW R G %5 T il & 4F
B4 RaBOGHEIL R RO MERE . WIS 45 SR K, Ce B
ZR ] A R N K ZnO SEARAL TG s il Ce 1B 24 5

PG Ce BRI K ZnO BYEEHE S Y 520 45
—H, AN, ARIIFA L TR pH A JEYIRI LG
FEXT AN K ZnO SEFE A% RhB PEREAIRE IR . SCI0 4,
WL, DARIT A GIE Y FE R (1 x 107 mol/L) |
SIRIEARIE T Ce IR AEIB 45l 5% W), T ifil 45 1)
Ak ZnO A T fi St b iR . AN o il %
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Preparation and photocatalytic capability investigation of
Ce-doped ZnO

CUI Jing" LU YiXia® WANG Zhe'

(1. Hengshui Comprehensive Inspection and Testing Center, Hengshui 053000

2. College of Biological and Chemical Engineering, Jiaxing University, Jiaxing 314001, China)

Abstract: In this study, 2-methylimidazole and zinc nitrate hexahydrate were used as raw materials to prepare ZIF -8
at room temperature, followed by calcination to obtain micro/nano-sized ZnO. The catalytic performance of the pre-
pared ZnO in the degradation of rhodamine B (RhB) was investigated. The ZnO was doped with cerium in order to
improve its photocatalytic capability. It was found that Ce doping slightly changes the band gap energy of ZnO. The
factors affecting the photocatalytic activity of ZnO were systematically investigated, including the amount of doped
Ce, the light source, pH and the substrate concentration. The experimental results show that the Ce-doped ZnO
exhibits the highest photocatalytic performance when the Ce dopant concentration is 5% of Zn, under xenon lamp
irradiation, in a slightly alkaline solution with a relatively low substrate concentration.

Key words: zinc oxide; Ce doping; photocatalysis; rhodamine B (RhB)
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