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Abstract

We report on the fabrication and photoelectrochemical (PEC) properties of a ZnO nanorod array structure
as an efficient photoelectrode for hydrogen production from sunlight-driven water splitting. Vertically aligned
ZnO nanorods were grown on an indium-tin-oxide-coated glass substrate via seed-mediated hydrothermal syn-
thesis method with the use of a ZnO nanoparticle seed layer, which was formed by thermally oxidizing a
sputtered Zn metal thin film. The structural and morphological properties of the synthesized ZnO nanorods
were examined using X-ray diffraction and scanning electron microscopy, as well as Raman scattering. The
PEC properties of the fabricated ZnO nanorod photoelectrode were evaluated by photocurrent conversion
efficiency measurements under white light illumination. From the observed PEC current density versus voltage
(J-7) behavior, the vertically aligned ZnO nanorod photoelectrode was found to exhibit a negligible dark
current and high photocurrent density, e.g., 0.65 mA/cm” at 0.8 V vs Ag/AgCl in a 1 mM Na,SOj electrolyte.
In particular, a significant PEC performance was observed even at an applied bias of 0 V vs Ag/AgCl, which

made the device self-powered.
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Fig. 1. Typical SEM image showing (a) cross-sectional
view and (b) top view of the vertically ZnO nanorod
array synthesized on an ITO-coated glass substrate.
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Fig. 2. (a) X-ray diffraction pattern and (b) Raman
spectrum of the vertically aligned ZnO nanorod array
on an ITO-coated glass substrate.
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Fig. 3. (a) Optical transmission spectra and (b) (athv)?

versus hv plot of the vertically aligned ZnO nanorod
array on an ITO-coated glass substrate.
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Fig. 4. Current density-time (J-T) curves measured at
0 V vs. Ag/AgCI on ZnO nanorod array and ZnO thin
film photocathodes with light chopped (on/off) for each
20 sec.
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Fig. 5. Current density without and with light
illumination of the vertically aligned ZnO nanorod
array photocathode under the bias voltage from -0.4 to
0.8 V vs. Ag/AgCl.
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