©
2018 2020

Microwave Coating Technology for Nano Oxide Materials

KIJIMA, Norihito

3,400,000

We established a liquid-phase synthesis process of uniform oxide
nanocrystals with excellent dispersion and small particle size distribution, which can be applied to
transparent conductor materials, battery materials, and thermochromic materials. Coating solutions

with high dispersion of the obtained nanocrystals were prepared. By coating this solution on a
plastic film substrate, we succeeded in fabricating a flexible thin film. We found that the use of
microwave heating for the liquid-phase synthesis of oxide nanocrystals not only enabled the
synthesis of uniform nanocrystals in a short reaction time, but also suppressed the formation of
hydroxide as a byproduct.
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Fig.1 Size distribution histogram of the number of
ITO nanoparticles, which was obtained by the
dynamic light scattering method.
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Fig.2 STEM image of the ITO nanoparticleson the
microgrid. Time of microwave irradiation: 6 h;
reaction temperature: 200 °C
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Fig.3 XRD patterns of the product and reference
data. (a) Microwave heating at 200 °C for 2 h, (b)
microwave heating at 180 °C for 3 h, and (c)
conventionally heating at 168 for 3 h.
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Fig.4 Transmittance of ITO nanoparticles coated

on quartz glass and on PET film.
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Fig.5 XRD patterns of the product synthesized from the
Fe(NOs3)39H,0 solution maintained at 100 °C by (a)
microwave heating and (b) conventional heating for 60
min.
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Fig.6 Charge-discharge curves of the
nanometric a-FexO3 (about 20 nm) products
over thefirst 50 cycles.
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