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Hydrogen production from superheated steam by dielectric barrier discharge

Kambara, Shinji

4,800,000

€02

0.0009 L/Wh
4 0.138 L/Wh
0.167 L/Wh

€02

Power to Hydrogen

In order to control global warming, it is desired to develop a CO2-free
hydrogen production device with low hydrogen cost. The objective of this research is to develop an
innovative low-cost hydrogen production device consisting of steam plasma and hydrogen separation
membrane. A Pd-40%Cu hydrogen separation membrane was combined with the plasma reactor. When
superheated steam was used as the raw material, the energy efficiency of hydrogen production was
extremely low (0.0009 L/Wh). 4% ammonia was mixed with saturated steam to improve electrical
conductivity and fed molecule number. As a result, the hydrogen production energy efficiency
increased significantly (0.138 L/Wh). Although it did not reach 0.167 L/Wh of the alkaline water
electrolysis method, it is a bright prospect for the development of a small hydrogen production
device at a low equipment cost. The reaction mechanism of hydrogen generation from steam by plasma
decomposition was investigated.
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