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Fig.1 Schematic diagram of vacuum tube furnace system

Temperature zone 2
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Fig.2 SEM and AFM images of Ni film with different thicknesses after annealing: (a), (b) 10 nm; (¢), (d) 5 nm
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Fig.3 SEM images of W nanowires deposited on Ni film with different thicknesses: (a) 10 nm; (b) 5 nm
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Fig. 4 SEM images of W nanowires grown by different flows of N,: (a), (b) 200 mL/min; (c), (d) 80 mL/min
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Fig. 5 SEM images of W nanowires grown for different time: (a), (b) 6 h; (c), (d) 24 h
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Fig. 6 SEM images of W nanowires grown by WO; powders with different diameters: (a), (b) 5 um; (c), (d) 2 um
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Fig. 7 SEM images of W whiskers grown at 1050 “C in initial stage:(a) Low magnification; (b) High magnification
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Fig. 8 SEM images of W whisk grown at 1050 “C in later stage: (a) 30° tilt view; (b), (c) Side view; (d) Top view
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Fig. 9 SEM images of W nanowire arrays grown on different

substrates in initial stage: (a) SiO, substrate; (b) W substrate
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SEM images of W nanowire arrays grown on

substrate
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Controllable preparation of
one-dimensional tungsten nano-structure arrays

WANG Chao" 2, HE Yue-hui

(1. Powder Metallurgy Research Institute, Central South University, Changsha 410083, China;
2. Central South University Press, Changsha 410083, China)

Abstract: One-dimensional tungsten nano-structure arrays were successfully prepared by metal-catalyzed chemical vapor
deposition method. Controllable preparation of W nanowire arrays was studied. The results show that the diameter of the
W nanowire arrays is mainly decided by the influence of the catalyst and N, flow. The diameter of the W nanowires
correspondingly decreases with the reduction in size of the catalyst particles, or the reduction of the N, flow rate. The
length of the W nanowire arrays is mainly influenced by the growth time. The extension of the growth time will
correspondingly increase the length of W nanowire arrays, which is beneficial to synthesis extra long W nanowire arrays.
The density of the W nanowire arrays is mainly decided by the influence of the catalyst and N, flow. The density of the W
nanowires correspondingly increases with increasing the density of the catalyst particles or decreasing the WO; particle
size. The morphology of W nanowire arrays is mainly influenced by the growth temperature and the substrate material.

Key words: one-dimensional nano-materials; tungsten nano-structure; array; metal catalyzed method; chemical vapor

deposition method; controllable preparation
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