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Development of non-catalytic hydrogen generator from molecular ammonia
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Non-catalytic hydrogen production from ammonia gas using a pulsed atmospheric plasma have been developed to solve the problems of

hydrogen transportation and storages. Ammonia is easily decomposed by electron energy generated by plasma, which is converted to molecular
hydrogen and nitrogen by global reaction; NH; +e — 0.5 N, + 1.5 H,. A hydrogen yield attained 100% at an applied voltage of 15 kV and an
ammonia flow rate of 0.2 L/min. To improve the energy efficiency of hydrogen production, a plasma reactor with a hydrogen separator was

proposed. As the hydrogen separator was inhibited the reverse reaction for ammonia formation (N +3H — NHy), the hydrogen yield attained

100% at an applied voltage of 9 kV and an ammonia flow rate of 0.8 L/min..
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Fig.1 Experimental setup for hydrogen production.

.

=3
=

Yoltaze [hy1
=

I
rs

o

&
-

] il 100 150 o
Tme [14]

Fig.2 Waveform of applied voltage at V},,=10 kV and Rg=10 k
Hz
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Fig.3 Variation in NH; decomposition with ¥}, and ammonia

flow rates.
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Fig4 Gas composition at plasma reactor exit at various applied

voltages.
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Fig.5 An improved plasma reactor having high energy efficiency

for hydrogen production from ammonia gas.
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