28 11

Vol 28 No 11, pp2569-2573

2008 11 Spectroscopy and Spectral Analysis November, 2008
Zn0: ZnO
A&, BRAKE, RE%E, 2k, AR
s 100871
7Zn0, Zn0 s
, 333 em™! 2 (high)
E»(low) s 661 cm™! , , Zn0,
400~ 500 cm™!
Zn0; Zn0,; ;
: 0657 3 : A DOL 10 3964/ issn 1000- 0593(2008) 11-2569 05
Zn0: o, 473, 573,
773, 973 K , Zn0, Zn0 Zn0
Zn(Ac), NaOH el
Zn0  1I- VI , ,
3 3eV, 60 meV Jobin Yvon Dilor XY
s Zn0O 1 em !, s
- Nd: YAG ) KTP
, 5 s 532 nm, 0~ 2 W s
, > 400 mW
1966 , Damen Andor TE cold CCD s
Zn0 L4 Zn0 - 40 C, 20 nm Nicolet
> Zn0 Magna IR 750 ,
Zn0 . 01em ' X Philips X
Zn0, Zn0 ) PERT-MRD (Cugq 0. 154 056 nm) ZnO,
333 661 cm™! FEI ST ARTA DB235
Zn0,
Zn0 . 2
R 333 661
cm™ ! , 21 7n0,
(Raman, IR) , X
Zn0, Zn02(  H? 2 Zn0:2 200 nm
1Hm
1 Zn0, . Pa 3 . 4
s 12 , 36
NH,(OH), NH4Cl, ZnCL, H,0, Zn0, L8
: 2007 01-08, : 2007 04 16

(10244001)
, 1982 s
* e mail: wd00@ pku. edu cn

email: zhrnlfd@ yahoo com c¢n



2570 28

I's A, + E.+ 3T, + 2A,+ 2E,+ 6T, 161, 203 947
: IR active (5T,) optically inactive( 24, + 2E,) lattice cm™! 3 7Zn0, s
translation( T,) Raman active(A .+ E .+ 37T,) , 400 cm™!
600 16 000
5 40 2 12000
s g
z E
g g 8000
£ 200 5
4000
0
, . - - v 200 400 600 800 1000
20 30 40 50 60 70 80

Wave number/cm™'
260/(° )

Fig 3 Ram: t f th d and
Fig. 1 XRD patterns of the prepared ZnO, powders 8 Al spectra of The prepared@a

dehydrated ZnO, powders

( 4) 1000
~2000cm! L10]
4
N ZHOZ
Material Studio Dmol3 7Zn0,
s 1
0 1000 2000 3000 4000
Wave number/cm ™
1.0
0.8
g
= 06
g
Fig.2 Morphology of the prepared ZnO; powders g o4
3 ZHOZ
. 0.21
24 h s 200 cm”
, 841 cm™! 0
0—0 . 0 200 400 600
, s ) Wave number/cm ™!
841 an-! Fig 4 1R spectra of the prepared and

dehydrated Z d
, Eyse 1975 632 8 nm ydrated ZnO, powders



11 2571

Table 1 Results of the ab initio calculation using Dmol3 s ,
/em= 1 ’
/em=1(1R) / em= ! (Raman) Ll 102, 381, 408, 438 cm™'
1 138 180 000 00 Es(low), A\(TO), E,(TO)  E,(high)
2 138 190 000 00 135 4, 205 cm™! 102 em-! [4 13, 14]
3 138 190 000 00 .
584 eam” E.(LO) A,(LO)
4 139 120 000 00 (46 M 15) 7n0
5 139 130 000 00 ’ ’
6 148 810 000 00 ’ ’ ’
7 202 320 000 00 ’
8 202 330 000 00 200 [1420] , Zn0 , 32eV
9 202 330 000 00 -
10 274 770 000 00 (223 70
11 274 780 000 00 286 [24)
12 274 80 000 00 ’
13 299 580 000 00 ’ ’
14 339 470 000 00
15 339 480 000 00 359 5
16 339 490 000 00
17 363 680 000 00 1600
18 363 720 000 00 >
7 1200 —4T3K
19 409 320 000 00 E
20 409 350 000 00 411 % 590 cm™
21 409 380 000 00 5 800
22 414 360 000 00 400 573K
23 414 370 000 00 432 ;Z‘;'lg
[
24 414 380 000 00 0 973 K-Irradiated
25 428 960 000 00 200 400 600
26 428 990 000 00 Wave number/cm ™
27 466 650 000 00 653 cm™
28 466 630 000 00 473 P
20 466 720 000 00 soof” T i
>
30 881 890 000 00 g N
31 881 900 000 00 g ooy/ \\_Q,/%\
- ! HT3K
32 881 920 000 00 § 400 973 K-irradiated
33 886 340 000 00 841 3
200
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Fig 6 Raman spectra of the reference sample and the irradia
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Fig 7 Raman spectra of the irradiated ZnO powders

with different firing temperature
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A Raman Study of ZnO Powders with ZnQ: as Precursor

ZHANG Sheng rui, CHEN Yrting, SONG Sheng hua, JIN Yuar hao, DU Wet min
School of Physics, Peking University, Beijing 100871, China

Abstract Raman spectra of ZnO powders prepared by firing ZnO, precipitate w ere reported in detail for the first time. By com-

paring the spectra with that of the sample fabricated by another method and analyzing frequency difference betw een the focused

laser irradiated samples with different firing temperature in preparation, it was concduded that the ~ 333 cm~! peak is ascribed to

E,(high)- E;(low) and the ~ 661 ¢cm™ ' peak to its overtone. In addition, a new interpretation for the observed Raman peaks be-

tween 400 and 500 cm™' in ZnO, powders was presented based on the IR data and ab initio calculation.

Keywords 7ZnO:; ZnO; Raman spectroscopy; Infrared absorption spectroscopy

(Received Jan. 8, 2007; accepted Apr. 16, 2007)

* Corresponding author



