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Preparation and photoelectrochemical properties of
nano-porous tungsten trioxide films electrode

CHEN Xiang, LI Jie, LI Wen-zhang, CHEN Qi-yuan

(Key Laboratory of Resources Chemistry of Nonferrous Metals, Ministry of Education,
School of Chemistry and Chemical Engineering, Central South University, Changsha 410083, China)

Abstract: Tungsten trioxide nanoparticles were synthesized by a hydrothermal method using ammonium metatungstate
as tungsten source and cetyl-trimethyl ammonium bromide as surfactant with subsequent calcination treatment at
different temperatures. The as-prepared WO; nanoparticles were mixed with dispersing agent and binder to obtain WO;
paste, which was then coated on FTO substrate to fabricate nanocrystalline porous WO; films by the doctor-blade method.
The obtained materials were characterized by means of TG-DTA, XRD, SEM, BET and UV-vis absorption. The
photoelectrochemical properties of the WO; film electrodes were investigated by Mott-Schottky, photocurrent-potential
curve and electrochemical impedance spectroscopy (EIS) analysis. The results indicate that the films are crystalline with
a monoclinic and porous structure, and the size of WO; increases at elevated calcination temperature. The sample
prepared using WOj; powders calcined at 650 ‘C shows that the flat band potential, donor carrier density, and
photocurrent density are 0.46 V, 3.445X 10 cm ™ and 2.50 mA/cm?, respectively. The effect of different particle sizes
on the photoelectrochemical properties of the WO; films was also investigated.
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Fig. 2 XRD patterns of WO; powders calcined at different

temperatures(a) and WO; films fabricated via paste casting
through WO; powders on FTO and post heating at 450 ‘C(b)
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Fig.4 SEM surface images of WOs; films fabricated via paste casting through WO; powders calcined at different temperatures and
cross-sectional view of WO; film on FTO and post heating at 450 ‘C: (a) Surface, 500 ‘C; (b) Cross-section, 500 ‘C; (c) Surface,

650 C; (d) Surface, 800 ‘C
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Table 2 Flat band potential and donor carrier density of WO,
films fabricated via paste casting through WO; powders
calcined at different temperatures on FTO and post heating at
450 °C

fanncated/ C 0a/V Ny/10% em™
500 0.51 2.79
650 0.45 3.45
800 0.47 2.38
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Fig.7 Photocurrent — potential curves for WO; films

fabricated via paste casting through WO; powders calcined at

different temperatures on FTO and post heating at 450 C
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