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Fig. 2 Ce3d XPS spectra from samples b, c. d
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SEHMER 502 nm AL B EOL L S0 378 nm f 58 A e — A
NIRRT EHEL A4 M, 502 nm 4 WAl WL & 5T 04 ok A4
T 28 OB S b A TR Y . 378 nm () SN 1Y
SR E SRS SRR EE A Zn, O (AL R LA X, EE0
PR B PL 3% 52 S e 9 31 31 38 75 b AR B9 T 7 B2 38 . 310 nm
JeR R SRS 8 ZnO BT WL R R R . AR i e Y
PEIGW LI . AR 0 PRI R . AL S d 19265 TH)
AL BE R R o BEA WO PR IR B s by ¢ BYIETE



842 i 2 5ok 4B

5% 25 &

AAE, FEE d T k& T 484k, 390 nm & (WLE 5) Al
400 nm R CULIE 6) B, FE & i 3 1 3 603 nm 1y 25 K
W, 603 nm 3X — 98 6 K I 1 1 LR IR d TP AR AE R
W) &G .

Intensity/a.u.

d
a

e — T

450 500 550 600 650 700
Wavelength/nm

Fig. 6 PL spectra of the samples excited by 400 nm

39w

FEdha, b IWBELSTRBEARIR] . & a h ZnO WRLAR KT
B O ZnO PRI UG IR 41 8 F I AZZE G T ZnO A K
BEbE S IR R TH . ZnO RRLARRE K, {HFE 500 CHE, Ce #8
FELEF+3 M, 5400 CRAAE, BLEH M Ce, Oy Xt ZnO
AL R 1 B R T A AR R 22 5 24 Ak 2 4R i R 4G R B R
600 CH, Ce \+3 ML ii+4 fr, TE MY Ce, O, A
9 45 G T CeO, s B BE ZnO F1 CeO, H40 8. MM
S5 ZnO WRLAZ M AS /N, XRD f45 P00 7 3% — i, %
FEFI T XRD 8 49K L F b R sE RN iR 25, X 2B 45
SORF LI . 0 — O, K& Ce/Zn L AE [ XPS
B S S5 SRAT . R IR H R THr A . WUl B2 & ki
Ce TE FEALT ZnO ki iy T .

FEfh b, ¢ 19 XRD EEBR ZnO 21507 45 4 b5 i 4, 1%
LR B . BEG ¢ th Ce b T+3 . B A DR T
+4 . KW Ce LHE N BEEELUIE B A Ce, Oy B A7
T ZnO PR FE M . Ce, 05 & CeO, BYBLE M, £ ZnO ks
W2 Ce, O MAFEFEM ZnO kL K 1 B AT KR WA 5,
4 ASFERTE 403 nm (SR IETE 53R LT R4S, X —¥ 0k
W [R] ZnO F T 19 B8R I -2 oA R R A
el xR E AT ZnO B REH 45 MR Bk . SR T

Xt TR T A A AL AR 502 nm AR & L RS ¢ KRB
TR PR TR CAn R 4, B 5) . X R 4R 5 I A7 A R A
2SN E M SCE . BEdh b b Ce kb TF 43 4, HEOLHIW A M
B BER . FRATHERAE M 0, ¢ By XPS 58 1 (0D I & B
it 0 (9 Cels [i] Zn2p (58 B WL K THE G o0 BEBAAE M 0
AT 2 WA DL 31X S8 AT HIL R o3 0% B 78 490 K JB0RE /Y 3K T
[y MTTAEEAL T H+3 f Ce 51 M9 RAIE N .

Fedh d 1) XRD E g 33. 179 59 0% 6] CeO., [ (200) ]
BOA ST 0 B A L FESh Ce3d f9 XPS $W Ce &b F +4 #r. £
28600 CALHR, AR M Ce, Oy A58 221K 2K T # 42 AL CeO;
Mo X AE, Ce B3 T BL AL 58 42 W0 A AE ™ AR B Y S %5 fir
%I ZnO 502 nm B SOEIEIRAE AR . 2T 603 nm B # L%
SRR CeO,/ZnO WESA K. FATTE 2 2 Bl & Ot ik
K KA 3 . 603 nm (95850 K ST 0 5 WY 099 g e 7
A, CeO, KICHFPEM BT P BA T 603 nm I 1 4t
1, T AR T RE 2 CeO, MG R ST . TECHIRILS, 16]H A
KT ZnO ZET BB RIE . I A ik 28 Kot ol 2
B, G (HR A B R R B KA O BT LA A fE
H W FT S TR T ZnO ML RS . HME 505 . 5K
SRR WTJE U IR B B T AR IO S5 A . S B0 I BE SR
BRI R 42 5 U % 1 L DA o8 LK 900 & Sl . X TR A AN
KA AR TR H B TR

4 %5 8B

FOATTRI A v - 1 1 5 vk il 45 T ZnO/CeO, W E & 9
KAKL . 7E 500 ChbIEy, BEH BT Ce mERUAEREM
Ce, Os JERALET ZnO PO R, & K ZnO Ok 2 1 1
S LR BE S R, T & & MR 7E 502 nm (44 & 4T B
EWR, T 400 CALE M AR K, BAR Ce TLE LR
B Ce, O3 JERASFAE T ZnO Pk iy Fem . (HULH L mia
KRG I, MEEBEGZOLBIERAR K. 4 600
CRoI, BB Ce Os AH 58 420 2 T 7% 48 B CeO, #, Ce
B i TG AL 58 40 AN BE 7 AR R & B 425 AL, X ZnO 502
nm S E G s AE IS8 W BF LS CeO,/ZnO W52 & 4
SCIE AL T 603 nm (5T 19 G & 5 .

R FH I - G i 1 4% R A 4 SR A R O TR R AT 2 ) S
k177,



i 2 5k 4B 843

B
&

s % x

[ 1] Zhang SB, We S H. Alex Zunger. Phys. Rev. B, 2001, 63;: 075205.

[ 2] Vanheusden K, Warren W L, Seager C H, Voigt ] A. J. Appl. Phys., 1996, 79 7983.

[ 3] Studenikin S A, Michael Cocivera. J. Appl. Phys., 2002, 91 5060.

[4] Kohan A F, Ceder G, Morgan D. Phys. Rev. B, 2000, 61: 15019.

[5] LA Shu-chen, SONG Guo-li, XIAO Zhi-yan, et al(5 B, SRE, %2 #, 5. Chin. J. Lumin. CEE2H) . 2002, 23(3): 306.

[ 6] Bixia Lin, Zhuxi Fu. Appl. Phys. Lett. , 2001, 79 943.

[ 7] Garces NY, Wang L, Bai L, Giles N C, Hallibuton L E. Appl. Phys. Lett. , 2002, 81;: 622.

[ 8] Vladimir Z Mordkovich, Hideki Hayashi, et al. Adv. Funct. Mater. , 2003, 13; 519.

[ 9] LIN Hai, LIU Xing-ren(#k 7, XJ47{~). Journal of the Chinese Rare Earth Society (" [H i + %4>, 1997, 15. 309.

[10] XU Xiao-liang, XU Jun. XU Chuan-ming, et al(F 852, # %, #&1& W . 4%). Chinese J. of Lumin. (&K H44) . 2000, 23(3): 306.

[11] CAI Chun-lin, YANG Shao-yan, et al($¢F Ak, #%/D3E, 2). Chinese Science Bulletin(B} 244k ), 2003, 48, 780.

[12] Yong Xu, Martin Scoonen A A. American Mineralogist, 2000, 85 543.

[13] Salvi A M, Decker F, Varsano F, Speranza G. Surf. Interface Anal., 2001, 31; 255.

[14] XU Xiao-liang, XU Jun, XU Chuan-ming, et al /N5, 2 2, %1, 2. Chinese J. of Lumin. (&¢2:40) . 2003, 24 171.

[15] Zheng M J, Zhang L. D, Li G H, Shen W Z. Chemical Physics Letter, 2002, 363, 123.

[16] WuXL, SiuGG, FuCL, Ong HC. Appl. Phys. Lett. , 2001, 78 2285(C).

[17] ZHOU Li-qun, LIU Shi-zhong, SUN Ju-tang (J& 7. #, M)+ ., M E 4%). Spectroscopy and Spectral Analysis (J61% 2% 5 Y6 31% 40 #) .
2004, 24(10) . 1217.

Preparation and Luminescence of CeO,/Zn0O Nanocomposite Powders

GUO Shu-xia, ZHANG Xing-tang, ZHAO Hui-ling, LI Yun-cai, HUANG Ya-bin, DU Zu-liang”
Key Laboratory of Special Functional Materials, Henan University, Kaifeng 475001, China

Abstract CeQ,/ZnO nanocomposite powders were prepared by sol-gel process. The powder samples were examined by XRD,
TEM., XPS and photoluminescence (PL). PL enhancement of nanocomposite powder at 502 nm compared to pure ZnO was ob-
served when Ce®" were present in samples. New peak at 603 nm was observed when Ce'" were present. PL enhancement of

34+

nanocomposite powder was correlated with more oxygen vacancies which were caused by Ce The new peak at 603 nm is at-

tributed to new energy transition in the interface of CeO,/ZnO.
Keywords ZnO; Nanocomposite; LLuminescence
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