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Gasification (UCG)

All ñLondon sourcesò refer to the materials supplied on the UCG Course at 

Imperial College & organized by UCG Partnerships, September 22-26, 2008 1



UCG Essentials

(A) Underground Coal Gasification (UCG) 

converts coal into a gaseous form (syngas) 

through the same chemical reactions

that occur in surface gasifiers. 

(B) The economics of UCG look promising as 

capital expenses should be considerably 

less than surface gasification

Four UCG essential areas to consider?

o Site location - biggest issue to ensure success

o Principles- chemistry, coal characteristics

o Technologies - connecting wells, drilling, process control

o Demonstrations ïAustralia, USA, Spain, Angren
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Injection-Production Configuration

The oxidant & gasifying agent are 

fed through the injection borehole 

& the combustion & gasification 

products are recovered from the 

production bore hole. Injecting 

oxygen & steam instead of air 

produces the most useful product 

gas, since the dilution effect of 

nitrogen is avoided. The main 

constituents of the product gas 

are H2, CO2, CO, CH4 & steam. 

The proportion of these gases 

varies with the type of coal &

the efficiency of the gasification 

process.



Anna Korre, Sevket Durucan, London, September 2008

Factors Affecting UCG Designs

Water table

UCG working zone
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US Site Selection Criteria
Williams, 1982

Anna Korre, Sevket Durucan, London, September 2008 5



Australia Site Selection Criteria
Commonwealth Scientific & Industrial Research Organization, CSIRO

Anna Korre, Sevket Durucan, London, September 2008 6



UK Site Selection Criteria
National Coal Board 1976
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Michael Green, UCG Partnership Ltd, London, September 2008

Ranking of Coal Prospects 

for UCG Trial Site Search in UK
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Worldwide UCG Experience

Coal Seam Depth & Thickness

ñBest Practices in Underground Coal Gasificationò, E.Burton, J.Friedman, R. Upadhye, Lawrence Livermore Nat. Lab., DOE Contract No. W-7405-Eng-48
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UCG Site Selection Factor

Depth of Coal Seam

Deeper seams require guided drilling technology

to initiate a well at the surface that is deviated to 

intercept & follow a coal seam & establish a link 

between injection & production wells (incurs 

higher drilling costs) 

Deeper seams are less likely to be linked with 

potable aquifers, thus avoiding drinkable 

water contamination & subsidence problems

If the product gas is directly used in gas turbines, 

additional compression may not be necessary
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Contact Between Coal & Gases

Marcos Millan, London, September 24, 2008



Site Selection Factors

Porosity & Permeability

More permeable coal seams make it easier to link 

the injection & production wells, & increases the rate 

of gasification by making reactant transport easier

But higher porosity & permeability increase the 

influx of water, & increase product gas losses
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