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Plasma catalysis at gas-surface interface for low-carbon hydrogen society
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In NH3 synthesis using Ru/alumina catalyst, Arrhenius plot indicated that
plasma lowered the reaction barrier by one third. For example, activation energy in conventional
thermal catalysis decreased to 1/3 for plasma-catalysis. We also investigated the surface streamer
propagation with both polarities of negative and positive. In contrast to the CDS in the gas-phase
with a positive polarity, the CDS in catalyst packed-bed under negative polarity showed a more
branching and larger number of streamers in the presence of oxygen than in pure N2. For the CO
oxidation, Pd-Ag bimetallic catalyst was found to be very active for both CO oxidation and 03
utilization efficiency. In-situ Fourier transform IR measurement revealed that cooperative effect in

the bimetallic Ag-Pd catalyst involved modification of CO adsorption and the suppression of product
accumulation. These finding may provide some useful insight in understanding fundamental working
mechanism of plasma-catalysis.
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scans, and (c) Ag(5)/-Al0Oswith 3 scans, (f) Ag(5)/-AlOswith 5 scans.
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(a) Positive pulse ' (b) Negative pulse
2. Time-resolved ICCD imaging of surface streamersin air on Ag/TiO- catalysts, (a) positive
pulse of 12.5 kV, and (b) negative pulse of — 14.5 kV.
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[1] Aika, et al., J. Catal., Vol.136, pp. 126-140, 1992.
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