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Developments in oxyfuel combustion of 
coal

 

With the oxyfuel combustion approach, a concentrated stream of CO2 is produced by 
replacing combustion air with a mixture of oxygen and recycled flue gases. For power 
plant applications, it maintains the original structure by combining a conventional 
combustion process with a cryogenic air separation process.  

Estimates of the potential economic and energetic performance of an optimised 
commercial-scale oxyfuel coal plant suggest that the technology can compete 
favourably with other CO2 capture technologies, such as post-combustion, both for new 
build and retrofit applications Efficiency penalties as low as six percentage points have 
been suggested by some studies. Other strengths of the process include its basis in well-
established gas processing technologies and potential for smaller, more integrated new 
build plant 

The R&D has progressed from fundamental studies, laboratory rig trials, through to 
industrial pilot scale projects, within a capacity range of 30-100 MWth. It indicates that 
the technology shows considerable energy and environmental promise for coal firing 
power plants with CCS, offering a synergetic removal of conventional pollutants such as 
SOx and NOx as well as CO2 in a gas compression and purification unit. There is a need 
for further R&D with scope to reduce the energy penalty for the oxygen production 
process and the purification of the CO2 product. It is also critical to better understand 
the materials related combustion chemistry as this could limit the coal operating range 
that can be accommodated. However, ultimately there is a need to demonstrate the 
technology at the commercial prototype scale in order to establish performance data 
under commercially realistic operating conditions. This will allow the promising 
technology costs estimates to be refined and the high level of uncertainty in such 
figures to be reduced considerably.  

• Oxyfuel combustion is one of the three first generation technologies for the 
capture of CO2 emissions from fossil fuel combustion, and is suited both for 
new build and retrofit applications.  

• It is at the stage where there is a need to demonstrate the technology at 
the commercial prototype scale in order to establish performance data 
under commercially realistic operating conditions.  

• As with other carbon capture routes, the principal barriers to such oxyfuel 
demonstrations are political and financial rather than technological. There 
is a need for positive policies and regulations to support both commercial 
prototype demonstrations and the subsequent deployment of the first of a 
kind commercial scale carbon capture and storage projects.  
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As with other carbon capture routes, the principal barriers to oxyfuel demonstrations 
are political and financial rather than technological. It must be stressed that the need 
for positive policies and regulations to support commercial prototype demonstrations, 
plus ensuring a viable financial approach to that demonstration, are critical.  

This note is based on the report: Developments in oxyfuel combustion of coal  ‒ (CCC/240 August 2014) by 
Mr Toby Lockwood. The report is available to download from the IEA Clean Coal Centre bookshop.  

The IEA Clean Coal Centre is the world's foremost provider of information and analysis on the clean and 
efficient use of coal worldwide, particularly clean coal technologies, in a balanced and objective way, 
without political or commercial bias. IEA Clean Coal Centre has contracting parties and sponsors from: 
Australia, Austria, China, the European Commission, Germany, India, Italy, Japan, Poland, Russia, South 
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