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Abstract —Conversion of methane to synthesis gas in a capacitive rf plasma at low pressure was
experimentally studied. In this plasma, electrons which had sufficient energy-level collided with the
molecules of methane or oxygen-containing gas, which were then activated and converted to synthesis gas.
The effect of input power, various oxygen-containing gas and composition of the gas mixture were
investigated. The conversion of methane reached up to 100%. In all cases, hydrogen and carbon oxide were
produced as primary products, and other compounds was generated. The conversion of methane and the yield
of hydrogen and carbon oxides were increased with increasing the input power. Depending on the
oxygen-containing gases, the composition of synthesis gas was varied.
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Table 1. Specification of rf generator

rf power supply

Model ST-350, Auto electric, Korea

Power 0~300 W

Frequency 13.560 MHz

Input AC 110/220 V

Output tf variable
Matching network

Model LC-1000, Auto electric, Korea

Power 0~300 W

Frequency 13.560 MHz

Input Z 50 @

Output Z 30~300 Q
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Figure 1. Schematic diagram of plasma reaction apparatus.
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Figure 3. Conversion of feed and production of syn-gas
(CHy : CO=1:2, feed flow rate =55 cm3lmin).
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Figure 4. Conversion of feed and production of syn-gas
(CH; : CO,=1:3, feed flow rate =55 cm3lmin).
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Figure 5. Conversion of feed and production of syn-gas
(CH; : CO2,=1:4, feed flow rate =55 cmSImin).
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Figure 6. Conversion of feed and production of syn-gas
(CH4:CO2:N2=1:1:3.5, feed flow rate =55 cmSImin).
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Figure 7. Conversion of feed and production of syn-gas and
CO, (CH,: CO* =1:3, feed flow rate =55 cm’/min).
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Figure 9. Conversion of feed and production of syn-gas
(CH4: H0 =5.5: 4.4, feed flow rate = 18 cm’/min).

100 30
G/G—T__OHZ
—_ L 25
SR
5 -zog
5 5
g L 15 8
g ol o 5
Q o 10 8
T H, &
3 20 T
L 05
5 v//v/rfvco
0 . : . . : 00
5 100 150 200 250 300 350

Input Power (W)

Figure 10. Conversion of feed and production of syn-gas
(CH;: H0 =3.2:6.8, feed flow rate =16 cm3lmin).
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