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Preparation of hollow CdS/PANI nanocomposite microspheres
for photocatalytic hydrogen evolution

YUAN Wei, CUI Xiaoling, ZHANG Zhen, TAI Chen, SONG Yuanrui, LIU Huarong
(Department of Polymer Science and Engineering » University of Science and Technology of China » He fei 230026, China)
Abstract: Hollow CdS/PANI nanocomposite microspheres were successfully synthesized by the
polymerization of aniline in the presence of hollow CdS microspheres, which were prepared via “hard core
template” approach. The morphology and structures of nanocomposites could be controlled by adjusting
the amount of aniline. The as-prepared photocatalysts were characterized by transmission electronic
microscope ( TEM), X-ray diffraction (XRD), Fourier transform infrared spectroscopy (FTIR),
ultraviolet-visable diffraction reflection spectrum (UV-Vis DRS) ., photoluminescence spectroscopy (PL) ,

ultraviolet photoelectron spectroscopy (UPS ), and current-voltage (CV) measurements. The results
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demonstrate that the hollow CdS/PANI nanocomposite microspheres exhibit superior photocatalytic
activity under visible light illumination, and the highest photocatalytic hydrogen generation rate reaches
*h . At the

same time, the photocatalytic activity of the hollow CdS/PANI nanocomposite microspheres shows almost

328 pmol = g7' = h™', 2.1 times higher than the hollow CdS microspheres (157 pmol « g™

no decrease after five recycling tests, exhibiting high recycling stability. These may be attributed to the
fact that the photogenerated holes transfer from the valence band (VB) of CdS to that of PANI, while the
photogenerated electrons stay in the conduction band (CB) of CdS. On the one hand, it can restrain the
photocorrosion effect of CdS through quenching the photogenerated holes by sacrificial agent on the PANI;
on the other hand, it separates the photogenerated electrons and holes spatially, resulting in the
improvement of photocatalytic activity and recycling stability.

Key words: hollow CdS microspheres; polyaniline (PANI); nanocomposite photocatalyst; photocatalytic

activity; recycling stability
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