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Potential for enhanced coalbed methane 
recovery 

Coalbed methane (CBM) recovery is an important contributor to energy provision, as it 
provides a means to extract methane (CH4) that is trapped within pores and fractures of 
underground (hard) coal deposits. CBM recovery may be carried out prior to mining, 
either as part of the safety requirements of the site or as a means to harness this 
gaseous energy source before proceeding with traditional coal mining methods. It 
should be noted that methane is a very potent greenhouse gas, far greater than CO2, 
and so its release to atmosphere should be avoided.  

CBM reserves are commonly located, in conjunction with coal, at depths between 
700 and 2000 metres. The gas can be extracted through wells drilled directly into the 
coal seams. By pumping water from the well, the water pressure in the seam is 
decreased. This, in turn, allows methane to desorb from the coal and flow as a gas up 
the well to the surface. CBM production became possible on a commercial scale from 
the 1990s onwards, due to advances in drilling technology. Production is, however, 
limited by the extraction methods ‒ as the methane is recovered, the pressure 
decreases and eventually becomes insufficient to make extraction economically viable. 
Injecting gas down into the seam can help release methane which would otherwise 

• Coalbed methane (CBM) can be found in hard coal seams and can be 
recovered through wells drilled directly into those seams. CBM is a major 
source of natural gas in countries such as the USA and Australia. 

• Steam and nitrogen can be injected into the seam to help release methane 
which would otherwise have been inaccessible. This is known as enhanced 
CBM (ECBM). While this technique has been technically proven, the 
economics are not too favourable. 

• In principle, the use of captured CO2 to enhance methane recovery from 
deep coal seams offers added value, analogous to using CO2 for enhanced 
oil recovery. This approach could provide a revenue stream that can offset 
the cost of capturing the CO2 while providing a viable storage opportunity. 

• However, experience to date has shown that there are significant technical 
as well as economic barriers to this technology’s commercial application 
when CO2 is used as the injection gas. This has resulted in all the various 
demonstration projects worldwide ceasing operation. 

• Unless the technical barriers of using CO2 in this way are addressed 
successfully, and a financial model established, this approach does not 
appear to offer a viable way forward either technically or financially as a 
means of CO2 storage. 

http://www.iea-coal.org/
mailto:mail@iea-coal.org


 

IEA Clean Coal Centre  14 Northfields  London  SW18 1DD 
www.iea-coal.org | +44 (0)20 8877 6280 | email: mail@iea-coal.org 

have been inaccessible. This is known as ECBM. A CBM project will normally extract 
some 50% of the available methane from a coal seam. With ECBM, this production rate 
could increase to over 90%. Injection gases that have been used successfully include 
nitrogen, steam and even raw flue gases. 

From a carbon reduction perspective, using CO2 as the injection gas is theoretically a 
win-win situation since more methane can be produced whilst CO2 is stored 
underground within the coal matrix. This has been the driver behind the majority of 
CO2-ECBM pilot studies which have been carried out worldwide. However, although CO2 
is in theory more effective than N2 or steam in flushing out CH4, in practice there are 
technical and economic barriers to be surmounted if this technique is ever to be 
established commercially.  

It has been found that the sorption of CO2 onto the coal causes localised coal swelling, 
which leads to reduced gas flow within the seams and, eventually in many cases, to the 
complete cessation of gas flow such that no more gas can be recovered. Projects have 
tried to counteract this effect by performing injection and production in a cyclical 
manner or by staging the injection, starting with N2 and then moving to CO2. Several 
projects have also gained some success by using raw flue gas as the injection gas. 
However, of the 14 projects carried out around the world to date, all have stalled due to 
technical problems. 

From an economic perspective, the enhanced methane production revenue has to 
more than offset the additional costs of providing, transporting and injecting the extra 
gas. Since CO2 alone has been shown to cause swelling and injectivity issues then a 
combination with N2 or even unprocessed combustion flue gases may be more suitable 
injection mixtures. Results suggest that capturing, processing and transporting CO2 from 
the site of production to the CBM site is not economic without additional financial 
incentives. With CO2 processing costs at around 42 US$/tonne, such ECBM projects are 
not economically viable. Even if these costs were halved, projects would still struggle to 
be economically viable without some form of financing mechanism, such as CO2 credits 
under the United Nations Framework Convention on Climate Change.  

This note is based on the report: Potential for enhanced coalbed methane recovery (CCC/252, May 2015) 
by Dr Lesley Sloss. The report is available to download from http://bookshop.iea-coal.org.uk 
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