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Development of advanced photochromic materials using semiconductor
nanostructures
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The photochromic reaction of water-soluble Cu-doped ZnS nanocrystal powder
exhibits a decolorization rate that is almost independent of temperature within the range of 10 to
50 degrees Celsius. In this study, we revealed that the origin of the temperature dependence is the
adsorbed water on the surface of the nanocrystals, and the process of adsorption and desorption of
the adsorbed water with changes in temperature offsets the intrinsic temperature dependence of the
photochemical reaction. Additionally, water-soluble ZnO nanocrystals, a semiconductor nanocrystal
with a different composition, were synthesized and found to exhibit a photochemical reaction even in

the presence of air.
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