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Gasification

• Use of dry agricultural wastes or wood from the local area

• Produces a low calorific value gas (CO + H2 + N2 + CO2)

• Must avoid tars and slagging

• Can run an engine on the gas or with conventional fuels

• Requires someone to operate

• Typically operated solely for the peak evening load

• Relatively simple technology

• Low responsiveness



➢ Gasification is a process that converts carbonaceous materials, such 

as coal, petroleum coke or biomass, into carbon monoxide and 

hydrogen.

➢ In a gasifier, the carbonaceous material undergoes three processes: 

pyrolysis (devolatilization), combustion, and gasification

Gasification (and combustion forming CO2)

➢ Coal gasification occurs when coal is heated together with steam and 

sub stoichiometric amounts of oxygen in a gasification chamber. 
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The important reactions involve the reaction of coal and steam, and coal 

and carbon dioxide.  These two reactions are endothermic  i.e. require heat 

in order to proceed.  

C  +  H2O ↔ CO  +  H2 ΔH298 =   +131 MJ/kmol

CO2 +  C ↔ 2CO ΔH298 =  +172 MJ/kmol

Therefore, the heat required for these desired reactions is supplied by 

combustion of a small proportion of the coal in oxygen or air (exothermic 

reactions).

C  +  ½O2 → CO ΔH298= -111 MJ/kmol

CO  +  ½O2 → CO2 ΔH298 = -283 MJ/kmol
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There are a number of Gen Set configurations available for use with syngas 
including gas engine and duel fuel engines.

Dual fuel SI (Spark Ignition) engine.
Modification of the basic SI engine in which a gas carburetor is attached to 
the inlet valve of the SI engine.

Dual fuel CI (Compression Ignition) engine.
Modified CI engine, in which a gas carburetor is installed at the inlet valve of the 
engine.
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Yoon SJ, Son Y Il, Kim YK, Lee JG. Gasification and power generation characteristics of rice husk and rice 
husk pellet using a downdraft fixed-bed gasifier. Renewable Energy 2012;42:163–7. 
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Challenges with Gasification

• Challenges with gasification include tar 
build up, fouling and corrosion

• Certain fuel types result in large amounts 
of fouling in pipework and can result in 
corrosion and failure

• Tar can build up in fuel lines resulting 
in blockages

• CO content in the syngas- can’t have 
leakages

• Controlled cooling of syngas before engine

• Gas clean-up maybe needed before 
injection into engine

• Calorific value of syngas is lower than diesel



FeedstocksCase studies - Gasification

Pamoja gasifier – Mpigi
district, Uganda

• Locals bring their waste corn cobs and get 
electricity

• 32 kW capacity

• Run in the evenings

• Watch the news report on Minerva
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• Project ran into problems

• Energy demand less than expected

– Connected industrial centre did not happen

• Demand so small it was uneconomical to run the 
system

• Many people could not afford the connection 
cost

• Wet scrubber created toxic waste

• Only 170 connections

Pamoja gasifier – Mpigi district, 
Uganda


