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Reformation of methane by low temperature plasma and UV radiation
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Methane, the main component of natural gas, has a high global warming
potential of 25, so it is necessary to suppress the emissions of unburned methane that is emitted
due to incomplete combustion. Therefore, we proposed a simple reforming of the methane inhaled as
fuel to create a fuel with a low global warming potential. For this purpose, we used low-temperature

plasma, had a methane conversion rate of 45%, a hydrogen concentration of 32%, and introduced an
extremely short pulse power source, achieving an efficiency of 12%, and we were able to confirm
discharge even at atmospheric pressure.

A combustion test using a constant volume chamber confirmed that the combustion period of the
reformed gas was shortened and the unburned methane and CO concentrations were reduced. The
combustion period is 20% shorter in relative terms compared to regular methane. Unburned methane was

reduced by 60%.



25

NMHC Non-Methane

HydoroCarbons
10ms
FID
1
CVCC : Constant Volume Combustion Chamber
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45 - 32 : 13

®\/olume =70 cm?®
®Max speed = 6250 rpm
®Temperature = 25 °C

150 C2Hs

26 mL/min
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—— Applied Volt. : 200V, Pulse Width : 100ns
——Applied Volt. : 200V, Pulse Width : 200ns
—— Applied Volt. : 200V, Pulse Width : 400ns
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2 Output Volt. [V] vs Time [us]

—— Applied Volt. : 200V, Pulse Width : 100ns

—— Applied Volt. : 200V, Pulse Width : 200ns

——— Applied Volt. : 200V, Pulse Width : 400ns
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4 Power [W] vs Time [us]

(a) Pulse Width : 100ns
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(b) Pulse Width : 200ns

~— Applied Volt. : 200V, Pulse Width : 100ns
— Applied Volt. : 200V, Pulse Width : 200ns
- Applied Volt. : 200V, Pulse Width : 400ns
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5 Energy [mJ] vs Pulse Width [ns]

(c) Pulse Width : 400ns

6 Dielectric barrier discharge
(Applied Volt. : 200V, Number of Pulse: 5cycles, Pulse Frequency : 40kHz, Burst Interval : 0.02s)
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200V 5cycles (a) 100ns, (b) 200ns, (c) 400ns
40kHz 0.02s 6 (a) 100ns
(b) 200ns (©)
400ns
TkPa 4.1
7~12J 1~2%
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