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The Study of Effect of Steam on Partial Oxidation for Model
Biogas using 3D Matrix Reformer
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ABSTRACT

New type of syngas generator based on the partial oxidation of biogas in volumetric permeable matrix
reformers was suggested as an effective, adaptable and relatively simple way of syngas and hydrogen
production for various low-scale applications. The use of biogas as an energy source reduces the chance of
possible emission of two greenhouse gases, CHs and CO,, into the atmosphere at the same time. Its nature
of being a reproducible energy source makes its use even more attractive.

Parametric screening studies were achieved as air ratio, biogas component ratio, input gas temperature,
Steam/Carbon ratio. As the air ratio was low, the production of the hydrogen and carbon monoxide increased
in the condition that 3D matrix reformer maintains the stable driving. As it was the simulation biogas in
which the carbon dioxide content is high, the flammable range became narrow. And the flammable range
was extended if the injected gas was preheated. The stable driving was possible in the low air ratio. The
amount of hydrogen production was increased as S/C ratio increased.

KEY WORDS : 3D matrix reformer(3D "|E 22 7|4 7]), Biogas(¥}o] 2. 7}2~), Hydrogen(+4r), Air
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Fig. 1 Schematic of the experimental setup for 3D matrix burner reformer
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Fig. 2 Adiabatic temperature and product concentrations vs.
Air ratio for biogas (CO,=20%) combustion; To= 25T
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Fig. 3 Adiabatic temperature and product concentrations vs.
Air ratio for biogas (CO,=40%) combustion; To= 25T
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ratio for biogas (CO, 40%) combustion in metal foam
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