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Development of Fast Photochromic Materials Based on Semiconductor Nanocrystals

Yoichi Kobayashi
College of Life Sciences, Ritsumeikan University
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Doping in semiconductor nanocrystals (NCs) is an effective way to modify their original
electrical or optical properties. Recently, our laboratory reported that Cu-doped ZnS
(Cu-ZnS) NCs powder exhibits relatively fast T-type photochromism1). This material is
promising for industrial applications because zinc sulfide is earth-abundant, less toxic and
synthesized easily. To apply industrial fields, it is better to soluble in organic solvents. In this
study, we report photochromic properties of Cu-ZnS NCs in organic solvents.
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Fig.1 Plausible photochromic reaction scheme of the
powder of Cu-doped ZnS NCs.
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Fig.2 (a) TEM image of 1% Cu-doped ZnS NCs. Inset shows the histgram of diameter. (b) XRD patterns
and (b) FTIR spectra of Cu-doped ZnS NCs.
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Fig.3 (a) Photographs of Cu:ZnS NCs in chloroform before and after irradiation with CW UV light. (b)
Time evolution of the differential absorption spectrum of Cu:ZnS NCs in chloroform after
irradiation with CW UV light (365nm, 150mW cm2)for 30s. (c) Decay profiles of the differential
absorbance of Cu-doped ZnS NCs in chloroform in different Cu concentrations. (d) The relative
differential absorbance just after stopping the light irradiation (maxim) as a function of Cu
concentration.
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Fig.4 (a) TEM image and (b) size distribution of Cu,Cl-ZnS NCs. Time evolution of (c) the differential
absorption spectrum and (d) time profile of Cu,Cl-ZnS NCs in chloroform after irradiation with
CW UV light (365nm, 150mW cm~2)for 30s.
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