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Synthesis and growth mechanism of W13049 Submicron-rod arrays

LIU Xin-li', ZHANG Quan', WANG Shi-liang" %, WANG Chao', HE Yue-hui'

(1. State Key laboratory of Powder Metallurgy, Central South University, Changsha 410083, China;

2. School of Physics Science and Technology, Central South University, Changsha 410083, China)

Abstract: The W30,9 submicron-rod arrays were grown on tungsten substrate by vapor deposition using WO; powders

as raw material. The morphology and structure of the resultant tungsten oxide submicron-rods were characterized by

scanning electron microscopy, transmission electron microscopy and X-ray diffractometry. Finally, the growth

mechanism of the submicron-rod was proposed, and the influence of the temperature on the density and diameter of the

submicron-rod arrays was also investigated. The results show that the synthesized W 3049 submicron-rods are a

single-crystalline structure with lengths of 5—15 pum and diameters of 200—800 nm.

Key words: tungsten oxide; submicron-rods; single crystal; vapor-deposition

(1 [2]

[4-5]
[6]
[7-8] [9-10] [11-13]
[14-15]
ZHU [
(50825102)
(50711120183)
2010-08-25 2010-11-22

0731-88836144

Wi5049
Bl W04
cHor U
ZHAO U wWCls  W(CO)s
W04 L
Ta Wi5049
W15040 JIN 29
800~1 000 W 15049
ZHOU [

(50804057 50823006 50721003)
(08113110)

E-mail: yuehui@mail.csu.edu.cn



1094 2011 5
SU  LINPZ (D/MAX-2550 Cu K, )
W 5049 WANG @& (TEM JEM-2100 200 kV)
Ni(NO;),*6H,0
Wi5049 HE [
2
W00 2.1 W0y
W 15040 900 4h SEM
W1i0u 2() (b) 2() (b)
10~15 pm
SEM 2(c) 2(c)
1 500 nm
2(d)
1 EDS 2(d)
5g ( 2 cm XRD
120 cm) ( 10 XRD (- 3) 3
Wi5049(
cm)
. a=1.828nm b5=03775nm c¢=1.398nm p=115.2°
5 min
JCPDS 5-392)
Wi5049 3 (010) (020)
600 10
i ; i Wi5049 [010] 4(a)
min) 0.2 L/min TEM 4(a)
( 40 )
800 850 900 4(b) (c)
950 4h (HRTEM) (SAED)
4(b) (0
W04 HRTEM
(SEM JSM-6360LV 20 kV) 0.38 nm W 15040
(EDS Phoenix EDAX 2000) (010) HRTEM SAED Wi5049
X [010]
N,
Cooling water
600000000 | |L
N, WO, powders
/ W substrate
et iRy
I]I,_ O0OO0O0O00O O 0O ﬁ
Cooling water
1 Wi5049

Fig.1 Schematic diagram of apparatus for synthesizing W30,9 submicron-rod
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Fig.2 SEM images and EDS pattern of W30,y submicron-rods at 900  : (a) Low magnification; (b), (c) High magnification;
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