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Introduction: Microwave discharges
provide an efficient way for dissociating
molecular gases [1]. Non-equilibrium
conditions are attained, where electron,
vibrational and translational temperatures
differ from each other. The condition Tv>T
results in catalytic promotion of endothermic
dissociating reactions. In this work we
simulate this non-equilibrium condition
choosing as test case the Ar-H2 plasma.

Computational Methods:
2.45 GHz microwave irradiate a Ar:H2 (9:1)
plasma in a 2D rectangular domain.
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Kuznetsov formula [2] for vibrational enhanced
unimolecular dissociation rate

Results: Two simulations at 1 Torr
pressure with feeding gas in “cold” 300
K and “pre-heated” 1400 K conditions
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Figure 3. Electron density, Tv/T ratio and H density
for the two discharge regimes

Conclusions: Conversion efficiency of
the first case is 0.7%; efficiency of the
second case Is 5% with consistent
contribution of vibrational catalysis
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