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Preparation of Mesoporous CdS-Pillared Titanoniobate Nanohybrids and Their
Photocatalytic Water-Splitting Activity for Hydrogen Generation
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(College of Materials Science and Engineering, Huagiao University, Xiamen, Fujian 361021, China)

Abstract: Mesoporous CdS-pillared titanoniobate nanohybrids were successfully prepared via an exfoliation-
restacking route. It was found that as-prepared CdS-TiNbOs nanohybrids have an interlayer spacing of 1.19 nm
and high specific surface areas of about 93 m? -g~'. The nanohybrids showed a remarkable photocatalytic
hydrogen-evolution activity in water splitting. When the molar ratio of CdS and titanoniobate nanosheets was
equal to 1:2, the Hy-evolution rate reached 231 and 184 pmol -h™-g™ under irradiation of 300 W Xe lamp and
visible light, which is 8.6 and 9.7 times as high as the blank CdS. The improvement of photocatalytic activity is
predominantly ascribed to the enlarged specific surface area and the effective spatial separation of photogenerated

carriers between the host and guest.
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Table 1 Average pore size, pore volume and specific surface area of samples

Sample Surface area® / (m’+g”) Pore volume® / (cm’+g™) Average pore size® / nm
KTiNbOs 6 0.01 —
HTiNbO; 13 0.03 —
cds 105 0.24 3.81
CdS-TiNbO; 93 0.17 3.84

* BET specific surface area calculated from the linear part of BET plot; ” Total pore volume taken from the volume of N, adsorbed at

p/po=0.98; © Average pore Radius was estimated from the Barrett-Joyner-Halenda formula.
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