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Mechanism of hydrogen purification enhancement by zeolite in plasma membrane
reactors
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A plasma membrane reactor (PMR) has been developed as a device that can
purify high-purity hydrogen from a mixed gas in which NH3, a hydrogen carrier, is catalytically
pyrolyzed. However, the mechanism has not been clarified. This study aimed to elucidate the role of
zeolite packed in PMR. As a result, it was clarified that creepage discharge occurs on the zeolite
surface during PMR discharge and plays a role in stabilizing the plasma state. It was also suggested

that the proton relay phenomenon occurs on the zeolite surface, which may enhance hydrogen
sepgration by increasing the proton concentration in the vicinity of the hydrogen separation
membrane.
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Conditions of H, separation by the PMR filled with zeolite Crysta form |Poresize |Paticle size |Si/Al ratio
H, concentration of supply gas % 75.0 Sample
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Gas flow rate of supply gas L/h 60 — 420
Supplied side pressure, P,, kPa(G) 100 A TypeX 9.0 15 22
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Repetition rate of power-supply, Ry kHz 10 C ZSM-5 5.8 15 40.0
Power supply voltage, ¥, \Y 100 — 120 (D Mordenite 7.0 15 18.0
Applied voltage, V,, kV 13—25 |(E TypelL 8.0 1.2 6.1
Gap length inside the PMR mm 4 = TypeY 9.0 15 6.0
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