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Abstract

Background and Research Aims

Biogas produced from anaerobic digestion is a
renewable energy resource. Typical biogas
composition is 50-60 % methane (CH4), 30-45 %
carbon dioxide (CO2), moisture and traces of
hydrogen sulphide (H2S). However, presence of
CO2 and H2S greatly affects CH4 content and purity
of biogas. In this work, a method using bottom ash
for removal of CO2 and biological Desulphurization
of H2S using Thiobacillus sp. will be studied. The
technical feasibility of employing combined removal
process will be investigated.

• Development of energy efficient, scalable processes for hydrogen
sulphide (H2S) removal in biogas using naturally occurring
bacteria
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• Test the Bioreactor (Bio trickling filter) for optimized bacterial
activity
• Development of energy efficient, scalable processes for carbon
dioxide removal in biogas using bottom ash
• Combination, optimization and interaction of combined process
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Experimental Process
Hydrogen Sulphide removal

Carbon dioxide Removal

The main reaction principle involved:
The main principle involved:
H2S + ½ O2

Sº + H2O

1) CO2 + H2O
H2CO3
2) H2CO3 + Ca(OH)2
CaCO3 + 2H2O
Elemental Sulphur deposition on a Thiobacilli bacterial
1
cell

 Isolation of Sulphur Oxidizing Bacteria (SOB) and Microbiological FISH
analysis of active biofilm to oxidize H2S to solid sulphur.
 Effect of operating parameters such as air to biogas ratio, flow rate, gas
retention time (GRT), temperature and inlet gas concentration will be
optimized

 Operating parameters such as CO2
pressure, ash humidity, temperature
and L/S ratio will be studied 3
 Lab scale reactor will be designed and
developed
based
on
resulting
carbonation efficiency

 Criteria necessary for scale up design of the biofilter such as Elimination
Capacity (EC), Removal Efficiency (RE), and Loading Rate (LR) of the
Biofilter will be determined

Bottom ash from municipal incineration plant
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Conclusion

Process layout

To conclude, the milestones to be achieved in this project
include
 Individual lab scale reactor for hydrogen sulphide and
carbon dioxide removal.
 Integrating both the process into a combined system pilot
reactor and its Technical feasibility tested and evaluated.
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