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Biogas, which is a carbon-neutral fuel, is a low-grade fuel with low
combustible content, consisting of about 60% methane and about 40% carbon dioxide. The authors
developed a microwave plasma assisted combustion method and applied it to the partial oxidation
reforming of biogas. As a result, it was indicated that biogas is upgraded because it not only

reforms methane in biogas into hydrogen and carbon monoxide, but also transforms carbon dioxide
without calorific value into carbon monoxide with calorific value.
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Figure 1 Schematic diagram of experimental apparatus.

Table 1 Experimental conditions

Microwave input power 700 W
Pressure 4 kPa
Gas feed rate 2.88 L/min, 1.62 L/min
Fuel composition (CH4:CO») 6:4
Equivalence ratio 0.8-8.8

Large cylindrical ~ Small cylindrical

‘—»
¢ > 16.45 mm
21.95 mm

Nozzle shapes Large rectangular Small rectangular
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Fig.2 Main components of reformed gas
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Fig.3 Cold gas efficiency
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Fig. 4 Representative image of microwave attenuation
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