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Fig. 1 Typical waveforms of voltage and current.
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Fig. 3 Effect of pulse frequency. Reaction
conditions: 10 cm’min™ total flow rate,

CH4/Oy/Ar=5/1/4, ambient temp., 0.1
MPa, 1.5 mm gap distance.
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Fig. 4 Effect of oxygen concentration. Reaction

conditions: 50 cm’min” total flow rate,
50% CH, concentration, balance gas of

Ar, 45 Hz frequency, ambient
temperature, 0.1 MPa, 10.0 mm gap
distance.
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Table 1 Experimental results using D, and "°C,Hj isotopes CHy
Feed gas Irradiated pulse Composition [%o] ‘ 434 kJ/mol
[times] C2H2 CQI‘ID C2D2
CH4/Dy/Ar 1.3 - 33 96.7 CH; —* (CHg
=1/1/5° 2.8 26.6 42.8 30.6 461 K/mol
5.5 36.3 48.5 152
16.6 373 54.2 8.6
CH, —* GH,
TCH, PCPCH, “CH, -
2CH,/PCH,/Ar 12 - 9.4 90.6 ‘ T427 kJ/mol l T
=1/1/5" 2.6 - 132 86.8
—-——'P
4.9 1.1 17.8 81.0 CH Coth

Reaction conditions: room temperature, 0.1 MPa, 1.5 mm gap. ‘1339 KJ/mol ‘1
? Flow rate:35-420 cm’min™, 500 Hz. ® 30-140 cm’min™, 154 Hz.
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Fig. 5 Proposed reaction
mechanism.



