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Abstract: A series of CulnSe, powders were prepared respectively by changing the reaction temperatures and
initial Cu/In molar ratios, via a facile solvothermal route. The phase, morphology and light absorption
performance were characterized by XRD, FESEM, TEM and UV-Vis, respectively. It is found that the
chalcopyrite CulnSe, can be successfully fabricated at 180 °C. While increasing the reaction temperature, the
morphologies of as-prepared powders evolve gradually from flake to 2-Dimension (2D) hexagonal flake cluster,
then to 2D hexagonal sphere cluster. And their light absorption properties can also be resluting enhanced with a
red shift of the absorption edge. Further studies reveal that the initial Cu/In molar ratios can effectively control
the density of flake cluster. Additionally, a possible growth mechanism of the novel morphologies is also

preliminarily discussed in this paper.
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Table 1 Summarized experimental parameters of

different samples and their appearances

Initial molar

Sample No. T/%C rafio of Cu/ln Appearance
CIS-1 120 1:1 Tan
CIS-2 150 1:1 Gray
CIS-3 180 1:1 Black
CIs-4 210 1:1 Black
CIS-5 180 0.6:1 Black
CIS-6 180 0.8:1 Black
CIS-7 180 1.2:1 Black
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Fig.1 XRD patterns of CIS powders
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Fig.2 SEM and TEM images of CIS powders at different

reaction temperatures
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Fig.3 SEM images of CIS powders with different initial

Cu/In molar ratio
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Fig.4 UV-Vis absorbance spectra (a) and the corresponding band gap (b) of CIS-2, CIS-3 and CIS-4 samples
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