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(continued on next page)

Schematic diagrams of the functional operation of water-splitting semiconductor systems that 
are (a) photovoltaic driven with a coupled electrolyzer unit or (b) photoelectrochemically driven with a 
light absorbing photoanode and a metal cathode
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Composition line diagrams (see also Ref. 1) for various stoichiometric oxides in the (a) MO-V2O5 
(b) M2O-V2O5, (c) MO-WO3, and (d) M2O3-V2O5 compound families. M = Cu or Bi

  Table I. Characteristics of an ideal PEC semiconductor electrode for solar water splitting.

PV Properties Electrochemical Properties Other Criteria 

High absorption coefficient High catalytic activity for OER and HER Earth abundance and non-toxicity of component 
elements

Optimal bandgap High corrosion stability in the dark and under 
irradiation Ease of synthesis and scale-up 

Large minority carrier diffusion length

Negligible bulk recombination
Negligible surface and space charge layer 

recombination
Negligible bulk resistance
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Crystalline structures with varying Cu: T. M. (T. M. = transition metal) atomic ratios and metal-
oxide connectivity, including with extended vanadate layers in CuV2O6 (1:1; left), cuprate layers in 
Cu5V2O10 (5:1; right), and with both tungstate and cuprate chains in CuWO4 (middle)
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Outlook and Prospects
 

Acknowledgement

© The Electrochemical Society. DOI: 10.1149.2/2.F07211IF.

Comparison of the ordered structure of Sn2TiO4
Sn(Zr1-xTix)O3
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