1k 222248 2005 63 (12): 1037-1041  1SSN: 0567-7351 CN: 31-1320/06

T H 4y T 11 414 ZnO% K 2 J H T i L EE AIAE R
Bt F39e2, FooMS, R, gEiEt, oy sus » Supporting info
G RAERRS TRSE B R4 FHORLR 1 200072) » PDF(382KB)
CLM KRS L 200072) » [HTML 4 3C](0KB)
G LIRS TR P MR R L 200072) v B 50k

WA 3 2004-10-14 &[0 131 2005-2-22 44 J S A F1 11 12 11 ) W55 = i
P VT — Rl AR S T AT S Hh 4% T T T TR E i 2 K (9 ZnO K 2k 91 ) 35 742 b 3B SRR TR
ZER T T4 A AR A e gt I N, DA ZJRTE(PVA) FAATR G 4

IR TAPRME ) B AL & SR PR A A, T R PY ADIGE B850 S0 A A PERE R E(—OH) |y o\ e
SRR R I Zn Y B T R A A AV, AR TN 2 A TR % L M pH (0 8.520.1, 44 85 T Zn? 648y Zin ’M
(OH),,, HEARFRE TS5 NI, AT FEREAS IR [T 13 2 B 51 IZn(OH) 40K ki, Bl A £E125 C /2 41Zn(OH),, o
YK mUE L RO R A S ZnOZK AT, FLJR 7E420 C

B I R T A A ZnOZK miAEPV AT 731 I 2% B A0 HE AR AR BB 28 1) 2 A R ZnO g oK 25,

+ Email Alert
b S

I LB S5 9T IIPV AT AL TE SR B U 15 ZnO 4 Zin, SR B
P4 AP UL ZnOF 75 54 K U TS T E LA 5, (0 T 40K R TR Zn O W . A

PREE IS TR A 54 22 6. SR 3% RS T 8% (FE-SEM) . 3B 5 HLB% (TEM, HR-TEM) FIX 5 2k 17 5 (X RD)

SEA KR 0 5B B ], ZnOAK LR AERERR 140518550, FUfT 7 R 46K, 3 LK 2 H510001] > AT @5 “ZnOSRE” i)

7 W BECEL ) A2 K, BL4% R20~80 nm, K- 1] M0.52 LK. %ﬁ*ﬁ Yoy
P T R AW HIZNOL: WA TS W0 2515 B R AR Y DA ARAR 4K 2k 10 A K ATk
K ZnOg kg AN moTES AR EMgE - B
e - Ia%
- E0HR
- RFEE

ZnO Nanowir e Self-assembling Generated via Polymer and the Formation Mechanism
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Abstract A novel process was reported for preparing zinc oxide (ZnO) nanowires almost vertically well-aligned on
various planes of silicon substrates by using polyvinyl alcohol (PVA) as self-assembling complex polymer to control

nucleation and crystal growth via polymer complexation and low-temperature oxidizing-sintering. Highly regular Zn(OH),,

nanodots on the Si substrate were first synthesized via complexing the homogeneous polar hydroxy groups —OH on
PVA side-chains with Zn?* ionsin zinc salt solution when the pH value of the solution was adjusted to 8.5+0.1 by
addition of a concentrated agueous ammonia. Then the synthesized Zn(OH),, nanodots decomposed into ZnO nanodots

at about 125 C by thermal hydrolysis. Subsequently the ZnO nanodots grew gradually up into the well-oriented ZnO
nanowires on the substrate at sintering temperature of 420 C. In the early stage of sintering, the carbonized PVA grid
backbones were formed, which confined the ZnO nanowire's diameter and enhanced the absorption of ZnO at the tips of
nanowires. At the presence of carbonized PVA, part of ZnO reduced to Zn through carbothermal reduction and in oxygen
Zn was further oxidized to ZnO, forming the catalytically active site at the tips of nanowires. All the polymers were
removed after sintering. The analytical results of FE-SEM, TEM, HR-TEM and XRD indicated that the ZnO nanowires
are evenly distributed on Si substrate and possess a hexagonal wurtzite structure with preferred orientation along the
[0001] direction of ZnO, and their diameter varies from 20 to 80 nm and the length from 0.5 to several um. A polymer-
controlled crystallization and morphogenesis by polymer grid backbone localization model was proposed to explain the
growth behavior of ZnO nanowires.
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