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Tungsten oxide (WOs.,) is used in various applications including catalysts, solar cells, and
electrochromic materials.” The various properties in these applications are greatly influenced
by the crystal structure of WOs., and oxidation state of W. In this study, WOs., nanoparticles
were synthesized in organic solvent using different types of precursors and capping ligands in
order to control the morphology and the crystal structure. Their structures were analyzed
using transmission electron microscopy (TEM), X-ray diffraction (XRD), X-ray
photoelectron spectroscopy (XPS), and X-ray absorption fine structure (XAFS). Fig. la
shows a TEM image of as-synthesized WOs., nanoparticles when ammonium metatungstate
hydrate was used as a precursor and both oleylamine and oleic acid were used as capping
ligands. The rod-shapes WOs., nanoparticles with a long axis of about 20.8 £ 3.8 nm and a
short axis of 1.9 £ 0.4 nm were obtained. From the XRD pattern of the WOs;., nanoparticles
(Fig. 1b), it was found that the nanoparticles contained orthorhombic phases of W30z and
W30,:. Figure 1c shows the radial distribution function of the nanoparticles and the nearest
neighbor distance between W and O was determined to be 1.4 A in agreement with those of
W308 and W8021-
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Figure 1. (a) TEM image, (b) XRD pattern and (c) Radial distribution function of WO3., nanoparticles.
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