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Abstract: An optimized renewable energy system based on solar-hydrogen energy is presented and status of key technologies for
realizing that system is discussed. Hydrogen can be produced from water by direct chemical splitting or by electrolysis powered by
dye sensitized solar cells as well as through microbial metabolism. Novel complexes for hydrogen splitting and novel solar cells
consisting of inverse opal electrode have been developed and microbial hydrogen production has been enhanced by coexistence of
hydrogen absorbing alloys to shift the equilibrium of hydrogen to the evolving side. Hydrogen is efficiently stored in metal
hydrides and can be effectively utilized through solid oxide fuel cells. A novel proton conductor, Sr;,Ba,ZrO; with x = 0.6,

constitutes a high performance fuel cell which operates at a temperature as low as 600 “C.
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Figure 2. Effects of coexistence of H, absorbing alloys on
microbial hydrogen production

Left: in the absence of alloy, Right: in the presence of alloy
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Downside in the right: gas phase, Upside: solid phase
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Figure 3. Hydrogen evolution from solids on UV irradiation
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