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Introduction

Methane (CH,), as the principal constituent of natural gas, has been recently used as a fuel and Is

an important raw material in many industrial chemical processes. By employing efficient
photocatalysts with appropriate active sites, methane conversion reactions that are
thermodynamically unfavorable can be feasibly mediated by solar energy and produce high
chemical potential products.! The incorporation of alternative semiconductors such as WO, may
synergistically improve the photocatalytic efficiency of TiO, under visible light irradiation, resulted
from optical and electronic properties modification.? We have synthesized nanostructured
TIO,/WO,; modified with platinum nanoparticles towards CH, coupling to produce ethane (C,H)
and hydrogen (H,) from water splitting. By loading with Pt nanoparticles, the C,H, production rate
increased from 80 to 180 pmol ht gt. The TiO,/WO,/Pt heterostructure achieved H, production
rate of 2478 umol h* g1. This can be assigned to efficient charge transfer by the formation of the
heterojunction, while the Pt nanoparticles enhanced the electron collection to reduce H* to H,.
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C,Hg production rate over the photocatalysts.

Conclusions

Owing to the introduction of WO, and Pt, the TiO,/WO,/Pt heterojunction photocatalyst exhibited better performance over CH,
conversion to C,H; and H, compared to the pristine materials. This study showed that the presence of WO, in a low concentration Is
an efficient way to benefit the C,H; formation rate due to better charge separation and by introducing Pt nanoparticles, H, generation

TEM images of a) WO, b) TiO,, c) TiO,/Pt and d) TiO,/WO,/Pt was achieved. The synergistic effect between the materials contributed to the selective coupling of CH, and H, production.

photocatalysts.
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