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Abstract >> Biogas is a renewable fuel from anaerobic digestion of organic matters such as sewage sludge, manure
and food waste. Raw biogas consists mainly of methane, carbon dioxide, hydrogen sulfide, and water. Biogas may
also contain other impurities such as siloxanes, halogenated hydrocarbons, aromatic hydrocarbons. Efficient power
technologies such as fuel cell demand ultra-low concentration of containments in the biogas feed, imposing stringent
requirements on fuel purification technology. Biogas is upgraded from pressure swing adsorption after biogas
purification process which consists of water, HS and siloxane removal. A polymer electrolyte membrane fuel cell
power plant is designed to operate on reformate produced from upgraded biogas by steam reformer.
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Fig. 1 Biogas Production and Utilization
Table 1 Power Generation Fuel Requirements'”
Item Reciprocating Engine Turbine Microturbine Stirling Engine Fuel Cell
Input pressure (psig) 0.3~20 200-350 50-75 2.0 15-25
Sulfur (ppm CHs) 545-1742 <10,000 25-70,000 2800 <10
Siloxane (ppm CH.) 9-44 0.068 Non-detect 0.42 <1
Halides (ppm CH.) 60-491 as Cl 1500 as Cl 200 232 as HCI < 0.01
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Fig. 2 Skid Mount package plant
(a) adsorption tower (b) PSA
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Fig. 3 Diagram of fuel cell power plant using biogas
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Fig. 4 Composition of biogas
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Fig. 5 Temperature and pressure profile in PSA bed
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Fig. 6 Content of CH,4 in Biogas and Biomethane
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Table 2 Performance of steam reformer

Flow rate (liter/min) of biogas 10

S/C ratio 3.0

H> 73

Composition of product CO, 19.5

gas (vol.%, dry basis) CH, 20
CO < 10ppm

CH4 conversion (%) > 95

Fuel processing efficiency (%, LHV) 85
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