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Ammonia reforming by DBD with a hydrogen permeable membrane
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Ammonia is a hydrogen storage material that may solve several problems related to hydrogen transportation
and storage in the hydrogen economy. Catalytic thermal decomposition is a promising technique for
producing hydrogen from hydrogen, however treatment of unreacted ammonia is a critical issue for fuel cell
use. We investigated atmospheric plasma decomposition as a new hydrogen production device. We observed
that molecular ammonia was rapidly decomposed by electron energy in the plasma and was converted into
molecular hydrogen. The hydrogen production was increased by the ammonia concentration, but hydrogen
conversion was only 16 %. To improve these problems, a new high voltage electrode was developed, which
was equipped with a hydrogen separation membrane. Hydrogen conversion was drastically increased to 0.3
L/min at a NHz flow rate of 1.0 L/min by the high voltage electrode with a hydrogen separation membrane.
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Fig.1 Experimental setup for hydrogen production.
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Fig.2 Effects of applied voltage and gas flow rates
on Hz conversion.
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Fig.3 Effects of energy density and gas flow rates
on Hz energy efficiency.
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Fig.4 Chemical composition of decomposed NHz
at the plasma reactor exit.
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Fig.5 Effects of energy density and gas flow rates
on H2 production.
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Fig.6 Comparison between low and high concentrations
of NHz on H: production.
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Fig.7 Effects of power consumption and
gas flow rates on Hz conversion.
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Fig.8 Mechanism of hydrogen separation in a plasma reactor
with a separation membrane.
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Fig.9 Comparison between plasma reforming using separation
membrane and only plasma reforming on Hz production.
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