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Photoelectrocatalytic activity development of copper oxide electrode

for hydrogen production under visible light irradiation
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Abstract

In this research, a copper oxide thin film deposited on conducting glass fluorine-doped tin oxide
(FTO) was developed. Cuprous oxide (Cu,0) was fabricated by electrodeposition technique and calcination at
a high temperature in order to cupric oxide (CuO) fabrication. These copper oxide electrodes were applied for
hydrogen production from water splitting with the photoelectrocatalytic principle under visible light
irradiation. Absorption properties of the fabricated film electrode were studied by UV/vis spectroscopy
technique. Scanning electron microscopy (SEM) and X-ray diffraction (XRD) were used to study the
morphologies and crystalline structure, respectively. The photoelectrocatalytic properties of copper oxide
electrode for hydrogen production were studied by monitoring a current from the reaction under visible light
irradiation. The effect on calcination temperatures was studied to enhance the hydrogen production efficiency.
The efficiency of cuprous oxide (Cu,0) for hydrogen production was improved up to 3 times by calcinating to

cupric oxide (CuQ) with narrower band gap energy effect.

Keywords: copper oxide, photoelectrocatalytic, hydrogen production
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