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Abstract

In order to maximize the potential uses of biogas, its methane content needs to be increased
and other unpleasant contaminants, e.g. carbon dioxide and hydrogen sulfide, must be removed. Such
upgraded biogas, ;-as known as biomethane, can be used as an alternative vehicle fuel which can help
reducing the consumption of natural gas in the country. Various upgrading processes can be
employed for biogas quality improvement. Among them, water absorption is widely used as it is
regarded as one of the most efficient and low-cost upgrading processes.

The main objective of this study was to determine the suitable conditions for biomethane
production using water absorption process. The effects of two main operating factors, i.e. the absorber
pressure and the ratio between liquid and gas flows (L/G ratio), were studied. The results showed that
the upgrading system could reach the steady state within 25 minutes from the system startup. The
maximum methane content that the system achieved was 92.1 percent by volume. The L/G ratio was
found to play a more important role than the absorber pressure in influencing the system performance.
The methane enrichment was found to be 12.7-29.2 %, compared to the original methane

concentration, while the carbon dioxide removal was found to be 36.3 — 82.9 % of the original



concentration. The biomethane produced in this study was found to comply with the national natural
gas for vehicles (NGV) standard. The methane losses in the system were in a range of 3.9 — 16.2%.
The mass transfer coefficient was found to be around 443.13kmol/m’s. Considering both technical
and economic aspects, the absorber pressure of 3Bar(gauge) and the L/G ratio of 0.30 were suggested
as the most suitable condition in which the energy consumption would be 0.46 kW/m3biogas and the

methane loss would be 4.6%.



