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Preparation and characterization of nano-WQO, photoanode for

highly efficient oxidation of water
LI Dong'" , GAO Cai-yun®
(1.College of Materials Science and Engineering, North Minzu University, Yinchuan 750021, China;
2.Chemical Science and Engineering College, North Minzu University, Yinchuan 750021, China)

Abstract : Tungsten oxide (WO;) photoanode for highly efficient photoelectrochemical (PEC) oxidation of water is
prepared by a facile and simple doctor-blading technique utilizing a precursor that is synthesized from tungsten powder
and hydrogen peroxide (H,0,) via liquid phase synthesis method.XRD,Raman and thermal analysis instruments of TG-
DTA are used to investigate the effect of calcination temperature on crystal structure and crystallite diameter of the nano-
WO,.It is found that monoclinic WO, crystals can be obtained from the precursor via calcination above 400°C, and the
crystallite diameter of nano-WO; increases with the increasing calcination temperature. SEM images prove that WO,
particles have a diameter between 20 nm and 70 nm. Cyclic voltammetry results indicate WO,-600 photoanode can
generate a photoanodic current density of 1. 88 mA+cm™ at 1.0 V versus Ag/AgCl under visible light irradiation , which
is about 2.65 times that of WO,-400. IPCE results show WO,-600 photoanode starts to generate photocurrent on
illumination of visible light below 470 nm.The photoanodic current and photostability of WO, photoanode are improved
due to addition of Co>* ions in the electrolyte solution during PEC decomposition of water.

Key words: nano-WO; ; oxidation of water; photoanode; photoelectrochemical decomposition of water
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