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2.1 #%K ZnO 540k ZnO/Sn0, EES M HIA# &

R FHV HE-BE B I i A 9K ZnO W 53N R AE SR T D R T3 i oK S BErh VR B R B
0.3 mol/L. FEHUMSBETE T 2812 i A — R 5 A0 T R B /K I8 T - T8 TR A vk B2 R 0. 2 mol /L, W R 5 il IR
BEMEEIR LR 3 5 1. Fo40 IR Ja dk Sedit 1, 45 30 71 B I, BRSSP #A & 80 °C L iR IE
24 i 18] 5 HL 28l P K B 08 L B 208 B (6 T B, 3 WIS W B AR JS 45t 2 h iR 500 “CHR Ak
G133 ZnO o X S ZRAT 3 (XRD) W) AH 73 H1 22 B L L g 45 5 R A I £F 860 4 K

AN K ZnO/SnO, EA MBI 5 H & 9K ZoO B0, R SSK % T 6K 2B By & AL
ByTENUMIE P T A2 A B — o i R TOK SEEE RO, Mg A —E B RREEA . R T
BBE ERHIE 9K ZnO BJ7—30, 2 XRD R 43 9835 B B BE 20 B 26 B . 5 35 249 00 45 B4 B9
A, ZnO 2 20 nm, SnO, FRIF /N AUE 3~6 nm, S EER KA ZnO Pk s E], SnO, 1Y BE /R 43 %X
29 3%,
2.2 BEX®

SERGAE S R A A (B L1 (Ba) Y FH 78 5k
HEATHE F1hR 5 o K 2. 3 g T s -5 s vk T A 1 R pymphylme[
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By, R AT NaCl - LI . 3 2 |
PR A N I 1 Bl f o e, 77 P b i, Carbon pipe 1 [ Sample piece
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JE30 min, [ R, B[R] R 380 s, e Ak L 4% 1 R RE 42 R
oS B R S, PR AR 25 00 G B R A 5 Y 4 Fig.1 Sketch diagram of assembled cube block
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e SAURMOVE ¢ B2 @EABHTE ZoO F ZnO/SnO2 ) XRD & 1%
1R 3 HE FELBE 43 BT 6 R B L R AL R R Y B T Fig. 2 X-ray diffraction spectra of pure ZnO and

&Rk L B 3a) B ZnO WUk TE R composite Zn0/SnO, before and after

H 4y J BRI KRR A 15~20 nm. [ 3(b) B % high pressure procedure
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B i B R KNS 2 57 AR S B 3 () W ZnO B RSE, BT RIHET IR 3 Ch) e R B B0RE R Zn O, 1 X T 28
B TS (B O HT R, 43 B ZnO 0K P 9 /0 /R SnO, » ZnO BRLAEZY 20 nm, SnO, H RN
3~6 nm,

NS FEAR RS () ZnO 1 ZnO/SnO, &4 # R XRD 3% m] LA 2, PR AR 0 R E 17 55 16 5 75
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% 0 HAG SR NI A R TE . (100D F1C002) Y & 1T () B AT 11580 & e b B 5 19 f I AR FRLAE 4L, ZnO
M ZnO/SnO, W FpAFRHA b 8 FEAL 3RS o B A LA 0080/ T 0. 61 %0 1 0. 13 %6, 3 156 BH /&1 T 19 4
A5 PR RE S Y A TR HE S TR i L SR I BE RS A 4 . T R AR S B SnO, 1 ZnO 1Y & i
RABUE /N LB A 2l ZnO B 1/5, BEI Al BEA 04> Sn B TR Zn B FHE A T L5 fhk% . I Sn' " B
FH42£€0. 071 nm) KT Zn*" B F 242 (0. 06 nm) , Hoitk A A& J5 28 5 M4, AT o/ H 5 Fe 7 FH 1
J I LA RN

(a) ZnO morphology image (b) ZnO/SnO, morphology image

Bl 3 ZnO 5 ZnO/SnO, 545 BRI & 43 B 5 i 5
Fig. 3 HRTEM images of ZnO and ZnO/Sn0O,

AT AR 23 T 4 BlEE fh (19 °F- 24

RLAE . A 28 5 FE AL BE 19 ZnO. ZnO/SnO, ll

A MR R R AL BES ) ZoO A1 ZnO/ 3 s o
SnO, EEMEHW B R AR N 17. 2, 2

19.7.16.2 F1 14. 5 nm, /& JE 4 3 5 09 k: g 221} Zn
BRSSO 5.0% A 26.8% . M S|

ZnO F Ui, R FR AR /INA] e J& KR 43 df AR Ah Sn

A Ot A ) A B 2 8 P AT 0 B T
AT AR AR A, AR BRI R, MRS Energy/(keV)

WNE H BT LLE L ZnO/Sn0, B4 P4 PR 3Ch) M BIX X 4T BRI 4 BT IR %

PR R AR /NS B B L, 45 A T XS Fig.4  EDS spectrum of ZnO/SnO, corresponding to Fig. 3(h)
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WK WK A 300 nm B RE S B EECR G 5 s . MWEH AT IE ], 40 ZnO AL EUE 6% =
43 399,450,468 .481 Fl 491 nm Ab K G B K G s I & I K 375 nm B G EBUR 6%
(&) R4l ZnO OGN H 399,426 F1 450 nm 4b & G 20 B 19 28 &G . EAR Rk
W 4l ZnO 1635 EIAR AR AR K, 3 AT BEJ2 i T 2 I R800 T 3L
Zn0 H T AR S 50 -5 Mg vk o A5
Zn0/Sn0, B9 ZnO By R4 /0N, Bl g B B 1 =,

800 468

481 491

700
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600 \ PRTE=RES AN
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2001 W Zn TR TG Sl 1AL, TR
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Wavelength/(nm) FREZO BRI BE = M 2.57 eV (|

Bl 5 %I K% 300 nm B ZnO Fl ZnO/SnO, & JEAHFTG B9 PL % 482 nm), 5 & 5 33| 19 481 nm 4t

Fig. 5 Photoluminescence spectra of ZnO and Zn(O/SnO, before and ) A A B AW & s 53 Ak 18 5 kb

after high pressure procedure (Agx =300 nm) F 468 nm 4bRY &G Zn® ' S AL

SEA AL T 491 nm 4b 5 & B %,

S B NZ R O TR G A 2, ALL B Ar 8 Al U Y A S5 ] 45 19 ZnO £7 78 1Y 32 22 8k fg 2
Zn ZALH O 55400, Rl AT — 28 O SR AR .

100

M 5 Fa] LA F], ZnO/Sn0, 800- 196 ZnO
BHEM B KIEA S ZnO & - 450 ZnO/SnO,

700__ Zn0O, 6 GPa

FEAR — 3, (B & A U 1Y 5 B A S AR
7 3 BE 145 6 A 4% ZnO e O
MaRE S KA T 4k, 7E 468 nm 4b
Zn0O/SnO, &G MBHR % 5106 W] &
T ZnO TE M A7 B0 A I 06, AR A A
SRR IS, XL ZnO/Sn0O, B & # 200}
B Zn 28 BT B R 3 R 100)
W2 A 2, B Zn* S A £, o= . .
350 375 400 425 450 475 500 525 550
XA A A BEHR 3 Sn B T C Zn Wavelength/(nm)
BTHAT ZnO ik, EE 6 . 6 MWK N 375 nm I ZnO Fl ZnO/SnO, 5 FEALFRRTIF 19 PL %
Zn0/Sn0, EGHEHOEEC R GIETE  Fie. 6 Photoluminescence spectra of ZnO and ZnO/Sn0, before and
399 nm b BT K HHIE R 5 Tk after high pressure procedure (Apx =375 nm)
AL NIZ O T Y ORI K R
2 D' B RE LB R U A U
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FTHFRR , AR T Wt w5 s A 1 P 4 K R o TR A28 it 1) it HE 2 e T B8, DT A A5 40 K 40
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B — 2 TR RS ZoO K0k 7 M R G H B &, B 7T 2SR, KURL0TE
ZnO/SnO, B &M B G E R g 2], ZnO/SnO, & & M2 & AL 315 , & 6 158 B AT B
REALG (B (75 0 T A 2 R AU ) W 2 0 A v TR AL B A9 26 ZnO I8 24 B35 X 2l T i JEE TR 46 ZnO
A AR OMIR IS T B A R B R L A S AR R B AR G /VRLAR SnO, BT BUREY ZnO R AR
S 43 ¥ v H BB A3 (HORL AR Ui/ 0N P i B8 24 02 28 ZnO 19 4 A% IR A S 23 T8 OB 1 A At IR 722 o T (R 244
By & A SR T I 2 B BRI AR ) FER A (SR B DA R A R A4 JE 1 DB 228 3k R R OAS [ A T O XY 45
BER AL ZoO/SnO, KA RHR KO 5 BE AR A IR BE L4l ZnO 2N MIELEA K ZnO & IR R 47 Ak
FHURE il v DU 32 SR B A g TR RS SR DA 5t ST B TR A AR R SRR IR T HE A R R . X T e R AL
B AR 6 P BE B AL BHL A T SO TR AT

4 #& 8

FH T - B B2 2 ) 45 T AR ZnO F ZnO/SnO, & A1 RE, I 78 75 i T L _E X i £ H i w3 F
FESLHEAT T AL B . 0 AL BRET S BAE S HEAT T XRD 35 R TEM 43 87, 3 WIAE 5 34 R £F B 45
My, B R ot iF R SRS ZnO Fl ZnO/SnO, # 5 BRLAE 43 B /N T 5.9 % il
26. 3%, R HHN K FHCIEAL IS & AL FERTJE 9 ZnO F1 ZnO/SnO, & & 8B E2E lE4T T 05T,
SERFI L B ZnO FA7E R EBHE R Zn 200 R O 2547, R B A — 28 O PR TE , 40k i Fe Ab 3
J& ZnO KGR 5 B I & FEARG, TTRE 2 B i RS 90 K R 2 TR T HES F T R | B A s D i B
EHY AT ZnO/SnO, B A M R, 28 fm He Ak 315 JH A 671 5 B2 oA T B AR, (H2 R EE /N T 46 Zn O, 3X
JE A FEAE R4 ZnO SR SN T 4R = A E R R 0 A2 A MR R B 2 1 /N RL AR SO, 3L
TR ZnO R 7 Az 50 53V 185 H R 3 T PN 50 ol 4 W95 22 g s e 40 R0 4 R A 30 7 o 4 FH 19 25 6 &5
15 Zn0O/SnO, & A MR &G 5 BE R AR MR BE L4l ZnO B/, i He Ak B B 5 A9 2 S 1 6 48 b
fiE A8 K B — 2 5T
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Effects of High Pressure Treatment on Structures and
Luminescence Properties of Nano ZnO and
Composite ZnO/SnO, Materials
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Abstract: The nano ZnO and nano composite ZnO/Sn(Q, materials were prepared by sol-gel method,
then the prepared specimens were treated by high pressure method of which the pressure is up to
6 GPa. X-ray diffraction(XRD) and transmission electron microscopy (TEM) and photoluminescence
spectrometer were employed to study structures and luminescence properties of the specimens. The re-
sults indicate that the particle sizes of ZnO and ZnO/SnO, decrease 5. 9% and 26. 3% respectively af-
ter high pressure treatment. And the photoluminescence spectra show that photoluminescence spectra
intensity of nano ZnO and composite Zn0O/SnO, materials both reduce after high pressure treatment,
but the reduced intensity of composite ZnO/SnO, materials is less than the one of pure ZnO,and the
possible reasons are discussed.
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