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Abstract

Cu,0O films as a photocathode for photoelectrochemical water splitting were potentiostatically deposited on
FTO glasses. The morphology and composition of the electrodeposited Cu,O films were adjusted by the
applied potentials. The potential-dependent grain size of Cu,O films was characterized by XRD and SEM
analysis. Photoelectrochemical properties of the fabricated Cu,O photocathodes were investigated with
photocurrents as a function of potentials under 1 sun condition of 100mW/cm?. Photocurrents of the
electrodeposited Cu,O films were controlled with the tailored surface morphologies of Cu,O photocathodes.
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Fig. 1. Linear sweep voltammetry of copper(ll)
lactate solution.
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Fig. 2. Appearance of electrodeposited samples prepared from (a) 0.5V, (b) -0.6V,
(c) -0.65V, (d) -0.7V, and (e) -1.2V.
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Fig. 3. XRD pattern of electrodeposited samples prepared from (a) -0.5V,
(b) -0.6V, (c) —0.65V, (d) 0.7V, and (e) —1.2V.
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Table 1. Calculated grain sizes of electrodeposited Cu,O samples

Condition Bragg Angle x2 [degree] FWHM [degree] Grain Size [nm]
-0.5V 36.452 0.167 52.3
-0.6V 36.437 0.201 43.5
-0.65V 36.442 0.138 63.3
-0.7v 36.442 0.216 40.5

-0.5v -0.6V

Fig. 4. Top and cross—sectional SEM images of electrodeposited samples prepared from (a, e) 0.5V,
(b, f) 0.6V, (c, e) -0.65V, and (d, h) -0.7V (inset: magnification of damaged Cu,O surface)
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Fig. 5. Open-circuit potential (OCP) results of electrodeposited samples prepared from (a) -0.5V,
(b) 0.6V, (c) -0.65V, and (d) -0.7V in 0.5M Na,SO, solution.
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Fig. 6. (a) Linear sweep voltammetry (LSV) of electrodeposited samples from -0.5V, -0.6V, -0.65V, and
-0.7V under light illumination, (b) durability test of Cu,0O -0.6V photocathode under chopped light

illumination in 0.5M Na;SO4 solution.
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