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PAPAS CHANAROKE : PROCESS DEVELOPMENT OF BIOGAS
UPGRADING FOR VEHICLES. THESIS ADVISOR : ASST. PROF.

WEERACHAI ARJHARN, Ph.D., 93 PP.

BIOGAS/BIOGAS UPGRADING/ADSORPTION/PRESSURE SWING

ADSORPTION

The objective of this study was to develop a process of biogas upgrading by
eliminating carbon dioxide presented in the biogas, which has effects on the
increment of heating value and wobbe index. The study was carried out by
investigating factors of pressure swing adsorption process that affects the efficiency
of carbon dioxide adsorption system. The experiment was divided into three parts, i.e.
the study of fixed bed system, the study of pressure swing absorption system and the
study of engine performance using biogas as a fuel.

Results of the fixed bed system indicated that adsorbent types, adsorbent
quantity, temperature and-pressure had.effects on the extent of adsorption. Higher
pressure and lower temperature resulted in an increase in carbon dioxide adsorption.
In addition, the increase of adsorbent quantity was found to increase the adsorption.
Among the adsorbent types, the adsorption of Zeolite 13X was better than those of
other activated carbons. For the pressure wing adsorption system, factors affecting the
adsorption and adsorption efficiency at the pressure of 7 bar and temperature of 4°C
was investigated. The absorbent Zeolite 13X and CGC12 was able to increase the
methane ratio in biogas from 70% to 96% and to 85%, respectively. The study of

engine performance showed that even though the upgraded biogas caused a drop in



the engine efficiency compared with gasoline, it could completely replace the use of

gasoline.
School of Mechanical Engineering Student’s Signature
Academic Year 2011 Advisor’s Signature

Co-Advisor’s Signature




