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Fig.1 Schematic diagram of the experimental setup
1) pressure gauge; 2) mass flow controller; 3) agitator shaft;
4) magnetofluid seal cover; 5) AC pulse high voltage generator;
6) soap film flow meter; 7) GC: gas chromatograph;
8) fixed cylinder electrode; 9) rotary helix electrode;

10) quartz reactor; 11) CH, tank; 12) H, tank
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Fig.2 Effect of the input electric voltage on

coupling of methane

copper electrode, o—CH, conversion; A-C, selectivity ;

*—C, yields
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Fig.3 Glow discharge with rotary helix electrode at
peak voltage 2.25~2.3 kV
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Fig.4 Effect of the feed flow rate on coupling

of methane
copper electrode, o—CH, conversion; A-C, selectivity;

#* —C, yields
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Fig.5 Effect of the input electric voltage on coupling
of methane
stainlesss steel electrode, o—CH, conversion;

A—C, selectivity; * —C, yields
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Fig.6 Effect of the feed flow rate on coupling of
methane
stainless steel electrode, o—CH, conversion; A—C,

selectivity; * —C, yields
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Methane Coupling in Atmospheric Pressure Glow Discharge Plasma with a Rotary
Helix Electrode”

WANG, Da-Wang' MA, Teng-Cai' CUI, Jin-Hua?
(*State Key Laboratory for Materials Modification by Laser, Ion and Electron Beams, Dalian University of Technology, Dalian
116023;  * Faculty of Chemistry and Chemical Engineering, Liaoning Normal University, Dalian 116021)

Abstract Methane coupling to produce C, hydrocarbons was studied with a newly developed rotary helix
electrode in glow discharge plasma at atmospheric pressure. Effects of peak electric voltage and feed flow rates of
methane and hydrogen on CH, conversion, C, yield, and the selectivity were investigated using copper or stainless
steel electrode. 69.85% of C, single process yield, 70.46% of CH, conversion, and 99.14% of C, selectivity were
obtained at optimized conditions.
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