GaAs/TiO, core-shell nanowires for Solar Water Splitting

X. Guan,t M. Vettori,* J. Becdelievre,* C. Botella,' G. Grenet,! P. Regreny,* G. Saint-Girons,*
M. Gendry,* H. Magnan? and J. Penuelas®

1 : Université de Lyon, Institut Nanotechnologies de Lyon- UMR 5270 — CNRS, Ecole Centrale de Lyon, 36 avenue Guy
de Collongue, F-69134 Ecully Cedex, France.
2 : CEA-Saclay, DRF/IRAMIS/SPEC, F-91191 Gif-sur-Yvette Cedex, France.
Auteur contact : jose.penuelas@ec-lyon.fr

Mots clés : GaAs NWs, self-catalyzed, MBE, TiO, passivation, PEC

Concerning the eco problem and energy crisis we are facing now, the energy harvested from
sunlight offers a desirable approach [1]. Photoelectrochemical (PEC) hydrogen production from
water provides a way to directly convert the solar energy into a storable clean fuel [2]. GaAs
nanowire (NW) configuration is preferred for the high specific surface area as well as the good
light absorption [3]. It can serve as a model system to demonstrate the quality of NW-array light
absorber. However GaAs suffers the photo-corrosion in aqueous electrolytes [4]. TiO; is mainly
used to passivate semiconductor electrodes for its remarkable stability [4, 5], which may well
enhance the stability of GaAs based electrodes.

Self-catalyzed GaAs NWs were grown on Si(111) substrate by molecular beam epitaxy
(MBE). Then, a 5 nm-thick TiO, layer was also deposited via MBE on the GaAs NWs (Figure 1
a). For the bare GaAs NW array, the current desnstiy is about -0.135 mA/cm? at 0.033 V vs RHE,
and the Vonset IS -0.47 V. After passivated by the amorphous TiO, layer, only a small transient
current is detected (Figure 1 b). However, the photocurrent also decreases due to the poor
conductivity of TiO,. The optimization of the PEC performances of TiO, passivated GaAs NW
array is being worked on.
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Figure 1: a) SEM image of the GaAs / TiO, NW array, b) PEC responses (on-off curve) of the
GaAs NWs array and GaAs / TiO, NW array in NaOH solution (pH=13).
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