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概要（目的・用途・実施
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Abstract (Aim, Use
Applications and

Contents)

Based on our early research work, a new pathway of producing variety of metal
oxides nanocrystallites (NCs) was reported, which we call it SPSC (Submerged
Photo-Synthesis of Crystallites) method. The SPSC method is a photosynthesis
technique to create nanoparticles or nano-surface structures of metal oxides
only by light irradiating the metal in water under normal temperature and
pressure. Although this method has been reported to be effective for Zn, Cu,
and Fe, it has not been applied to W or Mo because W and W do not dissolve in
water alone, which is essential for SPSC method. In this study, we attempted to
dissolve W and Mo by using H2O2 beforehand, and then photosynthesize H2WO4

and H2MoO4 nanoparticles by irradiating the solution with ultraviolet (UV) light.
The morphologies of the synthesized nanoparticles were observed, and the
reaction mechanism was analyzed.

実験
Experimental

The SPSC experiment was conducted by submerging metal plate W in H2O2

solution under UV illumination. After that, morphologies of the NCs was
observed by a FE-SEM and TEM (JEM-2000FX). The nanoparticles were
characterized using an X-ray photoelectron spectroscopy (XPS, JEOL,
JPS-9200), and a Cs-corrected Scanning Transmission Electron Microscope
(Titan3 G2 60-300).

結果と考察
Results and Discussion

A yellow-green powder of WO3 was obtained by using the 10% H2O2, and a
brighter yellow powder of H2WO4 was obtained by using the 35% H2O2. It was
found that WO3 and H2WO4 are nanoparticles with diameters of about 100 nm
and 300 nm, respectively. Therefore, the tungsten nano-oxides were successful
fabricated by SPSC method by using H2O2 solution.
The reaction mechanism of the SPSC process was considered. Firstly, the
dissolution of W or Mo into H2O2 generally involves a redox reaction. Then,
under UV irradiation, H2O2 is decomposed into hydroxyl radicals. Finally, it is
considered that the dissolved MeO4

2- reacts with the generated OH radicals and
crystallizes as H2WO4 and H2MoO4 nanoparticles.
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