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Table 1. Different methods to produce the hydrogen fuel [1].

Primary Method Process Feedstock Energy Emissions
Some emissions
Steam Reformation Natural Gas High temperature steam |Carbon sequestration can
mitigate their effect
. High temperature heat
Thermochemical Water & P -
. Water from advaced gas—cooled|No emissions
Splitting
nuclear reactors
Themal —
Steam and oxygen at high some emissions
Gaslfication Coal, Blomass Carbon sequestration can
temperature and pressure| . . .
mitigate their effect
. Some emissions
. . Moderately high .
Pyrolysis Biomass Carbon sequestration can
temperature steam .. .
mitigate their effect
. Electricity from wind, .
Electrolysis Water Y No emissions
solar, hydro and nuclear
Electrochemical . Electricity from coal or |Some emissions from
Electrolysis Water .. .
natural gas electricity production
Photoelectrochemical Water Direct sunlight No emissions
Photobiological Water and algae strains |Direct sunlight No emissions
. . Anaerobic Digestion Biomass High temperature heat |Some emissions
Biological -
Fementative . . ..
. . Biomass High temperature heat |Some emissions
Microoranisms
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Figure 1. PEC water—splitting cell using n—type

semiconductor as a photoanode.
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Figure 2. LUMO position and bandgaps of different
metal oxides [2].
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Figure 3. Self—driven PEC water—splitting cell using
both of n—type and p—type semiconductors.
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Table 2. Domestic, overseas research groups studying of PEC water—splitting cells.

ECHES R EE
NREL J. Tumer, A. Frank PEC 335 (n & p—type)
USCB E. W. McFarland Fe;Osdoped
Hawaii Natural Energy Institute E. L. Miller WOsdoped
Univ. of Tokyo K. Domen Zn0:GaN solid solution
Duquesne University S. U. M. Khan p—Fe20s, Doped TiO;
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Figure 4. Schematic diagrams for PV—powered electrolysis cells [3].
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This article introduces the research status for the photoelectrochemical H, production.

Fundamentals to the photoelectrochemical water-splitting cells are given and technical issues,
research status, and development trend are also reviewed.
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