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ABSTRACT 

 

There is a growing global interest on bio-methane as a vehicular fuel and Europe Union (EU) 

has stated that this as a best well-to-wheel fuel. Commercialization of bio-methane under 

atmospheric conditions is limited due to its requirement on higher storage capacity. 

Compressed bio-methane systems have been currently commercialized in order to increase 

its low energy density however the process requires higher capital and maintenance costs. 

Thus, adsorbed bio-methane is suggested as a better alternative to store methane under low 

pressure conditions. 

This study is based on upgrading bio-methane storage by gas adsorption technique. 

Activated Carbon (AC) is selected considering its potential and suitability as commercial 

scale adsorbent for Sri Lanka. This study focuses on identifying adsorption potential of bio-

methane on Sri Lankan commercial AC. Two types of commercial AC samples as granular 

& pellet forms have been used from supplier HAYCARB for the analysis. The potential on 

supplied AC is discussed by characterization data of the samples. Further, the pilot scale 

experiment set up was developed and biogas adsorption experiments were carried out for 

granular and pellet samples. The experiment data was analysed by Langmuir and Toth 

models. Extended Langmuir model was used to understand the bio-methane adsorption 

behaviour from biogas adsorption. Storage capacity of 71.5V/V and 82.8 V/V values were 

obtained from granular and pellet AC respectively proving better methane adsorption 

potential on commercial AC available in Sri Lanka.  

 

Keywords: Biogas, bio-methane, Activated Carbon, Adsorption, Toth equation, Extended 

Langmuir equation 
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