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Ce* -doped ZnO Nano Materials
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Abstract; Ce/ZnO photocatalytic nanomaterials were prepared by constructing Ce* -doped zeolite imidazolate skeleton
materials ZIF—8 with MOFs structure through hydrothermal method and then high-temperature pyrolysis. The structures of
the obtained samples were characterized by X-ray diffraction ( XRD ), scanning electron microscopy ( SEM ) , energy
disperse spectroscopy ( EDS) and specific surface area determination( BET). Using RhB dye as the degradation object, the
effects of Ce-doping amounts and calcining temperature on the structure morphology and photocatalytic performance of
Ce/Zn0 was investigated. The experimental results showed that the photocatalytic activity and stability of Ce/ZnO with
uniform particle size and better dispersion,smaller particle size and bigger specific surface area,was improved significantly
after Ce-doping while too high calcination temperature could cause the photocatalytic performance to be reduced. When
the Ce-doping amount is 2%wt and calcination temperature is 600 °C ,the Ce/ZnO with best photocatalytic performance
can degrade RhB more than 99% through 1 h lighting and the degradation rate is still up to 97.89% after four cyclic
catalysis.
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1 ZIF-8.2%Ce/ZIF-8 #1 ZnO .2%Ce/ZnO ( H7E 600 ‘CHF¥E) B9 XRD Bl
Fig. 1 XRD patterns of ZIF-8,2%Ce/ZIF-8 and ZnO,2%Ce/ZnO ( both calcined at 600 °C)
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B2 (a)(b)ZIF-8 SEM BB R #fl(c)(d)2% Ce/ZIF-8 SEM B &
Fig.2 SEM images of(a) (b)ZIF-8 and(c) (d)2%Ce/ZIF-8
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PSS AR RSE 3 S 1 pm~ 1.5 pm 3 SRR 2978 1.25 wm. HAT UL, Ce 8245 ZIF -8
TEA R A s HASURESE /1N | pR AU B~ TR R 5 46 75 SRy R 0K i FA DK b A B2 T B TOK 2R

K 3(a) A ZnO SEM HEH | (b) N 2% Ce/Zn0O SEM M F, (¢) N 2% Ce/ZnO EDS K%, MWK H ] LIE
H,Zn0 SEFRIR R ARFUBORCIRAS KRNI A, 34— PEAe 22 | R /D AR OKRAIURT |, Uk [H] 2% B /N, A %
AR IS ;2% Ce/ZnO R ¥ AR UKL , UKL [ 4 BR A K, Lh R 18 FROK HLAr Bt 4, S R 43 A
JE IR 50 nm~ 150 nm , V2R R 294 100 nm. X —G FERZH T Ce MBI T 41K ZnO 11
Bt i, 5 Ce HEAT ZnO &bdg P T B T — 5 A B 04 BHL L s 1 SR AN &5 db A= K i R &2, MU0 ok
RN, 30 T BRI R G, TR BL, Ce #8425 1T LA B & (4 25— PR A0 2w | B IR0 /DN, 388 m
Fb IR, DT 4R S R i A AR PERE. AIIESE Ce #8445 FE MM IIOT R AR, 7E T BETE EDS 4041 M EDS
EHERT LA 1 ,2% Ce/Zn0 A Ce Zn 0 FRIEIE  JoHAW A  SRIAFITHT) 2% Ce/ZnO FEGHXH Ce Zn 0O
3 Fhon R 4.

(b) 2% Ce/ZnO

(¢) 2% Ce/ZnO EDSHE[X]

3 ZnO #12% Ce/ZnO(7E 600 “CHEKE) K SEM B 5 LA 2% Ce/ZnO EDS & E
Fig. 3 SEM images of ZnO and 2% Ce/ZnO ( both calcined at 600 °C) ,EDS of 2% Ce/ZnO
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072 A R G T HA £, AR BET J7 BRI HIRA R Al B LU T AR, 45 2R IR 1. AR 1 AT DL, Ce/ZnO 1Y
HER AL ZnO A7 —/E BYHER 78— 2 BRI N BEE Ce B8 HYHE K, Ce/ZnO 1Y HL R T BLIZ HiTHE K, 2%
Ce/ZnO 19 LR UK, SRIMTFEIE NN Ce #8541, Ce/Zn0 (9 LR ARSI A T T B, 33X F 208 B T3l
Ce FIBIRREM T A0K ZnO WAL AR, ¥ 7 Ce HEA ZnO A% v B A BELASH B AT 2R A1 AE I RO RE 43, AT
At oL RST ) FE R TR B O, T B Ce H93B2 23 3 FEMEAL TR FLBR, 77 A0 AT 3R a2 T 5 230 L0 2 v AR il
/N VLRSS A SRR S A SR A BRI B Ce HIAHHY Ce/Zn0 HAT w5 LR I

F1 HRELERERR (600 CHREE)
Table 1 Specific surface area of samples( calcined at 600 °C)

FEdh 7n0 0.5% Ce/Zn0O 1% Ce/7Zn0O 2% Ce/7Zn0O 3% Ce/7Zn0O 4% Ce/Zn0O
R HAY (m?/g) 77.621 108.132 140.287 163.179 142.025 104.822
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Fig.4 Comparison of photocatalytic performance of ZnO with different Ce contents

2.2.2  REVRIRE AT AR R 69 % h
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Fig. 5 Comparison of photocatalytic performance of 2% Ce/ZnO calcined at different temperature
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Jﬁ:ﬂi'}ﬁl@éﬂﬁ 600 °C _F%M%L E/‘J 2% Ce/Zn0 /% 99.32  98.93 98.59 98.21 97.89
TS KA o R HO e R e M RE. 4 WRAE IR . ——
I AL R RhB S 1Y Ce/Zn0 FEM  TE 28 O — KB
ik 13 WAL PR S5 6. AT s iy
LI, 4 LS , RhB JEIE 1 h 5 i R iR W Ui AEf
4 97.89% , 5—WKAMEAL AP A2 99.32% HH LL , {U T
WE T 1.43% 758K LA AR 5 00 e A k. 35k 0 9] PP ———
AT 45 1 Ce/Zn0 VA 6 b, 7T LLE BR H6 £RIETEALE RhB SLE 1 h GRS
i H , HATR G eIz tae. Fig. 6 Degradation rate of RhB with cyclic catalysis
3 %i[ﬁ through 1 h lighting

KA EEAT MOFs 258311 Ce* 1825 A1 DKIKHE B 4LpHRL Z1F -8 , Pl i e AL 45 Ce/ZnO
SCHEACDURIA R, Horf Ce 4450 2% (TR ED) JBBPiREE A 600 C 451 R Hil131) Ce/ZnO SGAEILVERE R
fE. 5 Ce MBBZAA I THEFDOUHEATE HERDCHEILES B BE, 2% Ce/Zn0 XF RhB JCIEREMF 1 h SRR E
it 99% ,4 AGIMELL S BEARRAUA B FEAR. Ce 425 TIFR1Y Ce/ZnO iR ¥)—E 5 /08Ut 4T, H
WEHE/IN, HE R TR  JBbe IR 1ot i 2 U Al R mi e - OH V& 1 h 3k , (G AL IS P FEAIL.
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