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Synthesis of Morphology-Controlled CdS Photocatalysts for Hydrogen
Evolution under Visible Light
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Abstract: Novel CdS photocatalytic nanomaterials were synthesized by a simple “one-pot” hydrothermal
biomolecule-assisted method using glutathione (GSH) as the sulfur source and structure-directing reagent.
HRTEM, FESEM, XRD, UV-Vis, PL, BET and photo-stimulated surface reaction technology were used to
investigate the surface structure, photo absorption property and photocatalytic performance of CdS. Results show
that various morphologies of CdS photocatalysts, such as solid nanospheres (s-CdS), hollow nanospheres (h-CdS)
and nanorods (r-CdS), were obtained. The photocatalytic activity of s-CdS was superior to that of h-CdS and r-CdS
under visible light. The excellent photocatalytic activity of s-CdS was ascribed to the small sizes of
subnanocrystallites, which make it easy for photoinduced electrons and holes on the solid sphere to migrate to the

surface and react with water and the sacrificial agent quickly.
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Fig.1 XRD patterns of CdS
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Fig.2 TEM image (a), the amplificatory image (b), SAED pattern (c), HRTEM image (d), and FESEM image (e) of solid CdS

nanospheres. The samples were obtained after reaction with GSH as the sulfur source at 120 °C for 24 h
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Fig.3 TEM image (a), the amplificatory image (b), SAED pattern (c), HRTEM image (d), and FESEM image (e) of hollow
CdS nanospheres. The samples were obtained after reaction with GSH as the sulfur source at 160 °C for 24 h
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Fig4 TEM image (a), the amplificatory image (b), SAED pattern (c), HRTEM image (d), and FESEM image (e) of CdS nanorods.
The samples were obtained after reaction with GSH as the sulfur source at 200 °C for 24 h
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Sample Surface area / (m*-g™) Pore volume / (cm®-g™") Pore size / nm
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r-CdS 13.87 0.056 9 2.8, 10~12
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Fig.10 Amount of H, evolved vs irradiation time
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