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Preparation and Optical Properties of Two
DifferentM orphology ZnO Nanoparticls
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Abstract Multipots and fw erlke ZnO nanoparticles have been prepared by using Zn(NO;),* H,O0 and
KOH 1 polygol (PHG) solitbn These nanostucturesw ere chamacterized by X - my diffracton (XRD),
X - ray energy dispers ve spectwscopy ( EDS), transn ission election microscopy (TEM ), h igh-resolution
scanning electron microscopy (SEM ), and Laser Ranan scattered spectraneter (Raman). The results
ind cated that the two different mormphobgy has different optical perom ance
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Fig.1 XRD pattern of multipots ZnO nanoparticles
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Fig.2 EDS image of multipots ZnO nanoparticles

) oL,  ZnO



, Zn0 ) C : 70
PEG
3a ZnO TEM , , , 400 nm.
3b SEM , ,
80 nm ~ 150 nm
M3 #%®R ZnO KKK F4 TEM 71 SEM iE @
Fig.3 TEM and SEM images of multipots ZnO nanoparticles
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Fig4 TEM and SEM images of flowerlike ZnO nanoparticles
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Fig.5 Raman images of multipots and flowerlike ZnO nanoparticles
Zn0 Zn0 R
[ 16] , L
1 ZnO
Tabk 1 Raman peaks and opticalmode of multipots and flowerlke ZnO nanoparticles via buk ZnO
Zn0 Zn0
33 332 345 2E, (M)
411 422 414 E, (TO)
437 437 444 E, (H)
538 A, (LO)
584 574 581 E, (LO)
660 Acoust overone
982 opt canb
1103 1085 1080 A coust canb
1146 1142 1156 2E, (10)
332 @ ' 34lan’ 2E, (L), 571
Zn0 i 437 an” !
Zn0 R E.(H), Zn0
. Zn0 . 584 an”
E,(LO), 0 ,
993 an” ' , A E
( ) , 1116 an™' A E
( ) ) 400 450 500 550 600 650 700 750 800
325 nm B I ¥ /em™
7Zn0 PL ( 6). Ee6 FeimikFnEAER ZnO 9K K F A9 PL #E
710 ( 6b) 450 m ~ 750 nm Fig.6 PL image of multipots and flowerlike ZnO
710 nanoparticles
PL . 7Zn0 , 7Zn0



( ) 30 4 (2007 )

3 25
400 nm Zn0 2 Hm
Zn0 , XRD EDS TEM HRSEM Zn0
Ranan PL s s 710 R
[ ]

[1] SunLinln ChengW enjuan Changes of structure and optical energy gap nduced by oxygen pressure during the depositon of
ZnO filnsg[ J]. Physical B, 2006 381(1/2): 109-112

[2] Law JBK, ThongJ T L. Smpl fabricaton of a ZnO nanow ire photodetecior with a fast photoresponse time[ J]. A pp lied
Physics Letters 2006 88( 13): 133114-1-3

[3] Huang Lisheng StuartW rght ZnO welt faceted fbers with periodic pmctions[ J]. Joumal Physics Chen B 2004
108(52): 19901-19903.

[4] Chen S J Photohm nescence study of ZnD nanowubes under hydrostatic pressure| J]. Applied Physics Letters 2006
88(13): 133127

[5] WangXudong Christopher ] Summers Lage scak hexagonatpattemed growth of aligned ZnO nanowds for nanooptoelec
tronics and nanosensor arrays| J|. Nano Letters 2006 4 423-426

[6] ZhangHam ng CuiY an Stwong ultraviolet en 8sbn from zinc ox de thin filns prepared by elctiophoretic deposition| J].
Joumal of Lun hescencg 2006 121(2): 601-605

[7] Jae Hwan Park Jae Gwan Pak Current synthesis of ultrawide ZnO nanosheets| J]. Applied Physics 2006 & 1020
1023

[8] Fang Zhen TangKabin Selfassenbled ZnO 3D floverlke nanostuctures| J]. M aterials Letters 2006 60(20): 2 530-
2533

[9] XiaXanhui Ye Zhizhen Rapi synthesis of novel flaverlke ZnO structures by hemolys & ofzinc acetate[ J|. Applied Sur
face Science 2006 253(2): 909-914

[10] LiXuelang Duan Tilan Long chain polym er assisted hydiothem al wute to synthes ze flow erlke ZnO nanostmuctures| J].
M aternls Letters 2006 60(28): 3350-3 353

[11] KouHuann Fabricaton of holbw ZrO m irosphere w ih zinc powder precumsor[ J]. M aterik Chem stry and Phys s
2006, 99 325-328

[12] Miwa B Khan ] Chen cal depositbn of ZnO filns fran anmoniun zincate bath[ J]. M aterials Chen istty and Phys ics
2006 98(2/3): 279-284

[13] Chen Shaoqiang Zhang Jian Nanociystallne ZnO thin filns on porous silicon/silicon substrates cbtaned by sotgel tedr
niue| J|. Applied Surface Science 2005 241(3/4): 384-391.

[14] He Yongjun A novel emukbn route to sub-m icran eter polyan iline/nano-Zn0O can posite fibers| J]. Applied Surface Sct
ence 2005 249(1/4): 1-6

[15] Xu Fen XeYi ZhangXu From polmermetal compkx franevork © 3D architecures growth characterizaton and for
m ation m echan isn ofm icrom eter sized a-N B[ J]. New Joumal Chen istry 2003, 27 1 331-1 335

[16] LiChunping GuoLin Raman and photohm nescence properties of ZnO nanowds| J|. Chmnese Joumalof L ht Scattering
2004, 18 54-58

[17] Yang Y H, Wang C X. Radial ZtO nanow re nuclkation on anomhous catbons[ J]. Appled Physics Letters 2003
87(18): 183109



