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Abstract : This review article summarizes photoelectrochemical water splitting using gallium
nitride (GaN). GaN materials have been studied as novel photoelectrode material due to its
chemical stability and easy band gap engineering. Unlike other semiconductor materials that
are easily corroded in strongly acidic or alkaline electrolyte, n-type GaN is chemically stable
enough to be used as photoanode in oxygen evolution reaction. Furthermore, studies on p-type
GaN have been recently reported. This review briefly discusses problems that need to be solved
before GaN materials find widespread use in solar fuel application.
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Fig. 1. The band-edge potentials of GaN in aqueous 1 M
KOH electrolyte (pH=14). The potentials of the
hydrogen-evolving and the oxygen-evolving half-reaction
are also plotted in the graph.
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Fig. 2. Schematic diagram of photoelectrochemical cell
with working electrode, reference electrode, and counter
electrode.
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Fig. 3. Photocurrent density vs the bias voltage applied
between the working and counter electrodes of InGaN
based PEC. The results were obtained in aqueous 1 mol/L
HCI under static condition and white light illumination
by using 2 different n-In,Ga, N epilayers with x =0.2
and 0.4 as working electrodes. H, generation is only
visible when using sample 2. The inset shows the emission
spectrum of the white light source used for illumination.
Reprinted with permission from ref. 7. Copyright 2010,
AIP Publishing LLC.
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Fig. 4. (A) SEM images of sample before use, for which both metal stripes and n-GaN ridges were patterned. The stripes
and ridges are aligned along <1-100>. The inset schematically illustrates the sample with an Ohmic contact electrode
and a metal wire (B) Current-potential curves of plain n-GaN sample 1, n-GaN with metal stripes sample 2, and n-GaN
with metal stripes and n-GaN ridges sample 3 under illumination. 1 M NaOH was used as an electrolyte. Reprinted with
permission from ref. 9. Copyright 2007, AIP Publishing LLC.
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Fig. 5. Photocurrent densities J,, as a function of Vg, the
voltage applied between working and counter electrodes
under white light illumination using a standard AMI1.5
solar simulator. The light intensity at the sample surface
was about 132 mW/cm? Open symbols indicate generation
of H, gas, while solid symbols indicate no H, gas
generation. Reprinted with permission from ref. 12.
Copyright 2010, AIP Publishing LLC.
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