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The RECOPOL Project 
 

Background 
 

The capture and geological storage of CO2 from large point sources is widely 
acknowledged as having the potential to play a vital role (in combination with other 
mitigation options) in achieving deep reductions in anthropogenic greenhouse gas 
emissions.  The three main options available for the geological storage of CO2 are deep 
saline aquifers, depleted oil and gas fields and unminable coal seams.  Deep saline 
aquifers have the largest theoretical storage potential (capacity between 2,000 to 100,000 
Gt), followed by oil and gas fields (approximately 930Gt) and finally unminable coal 
seams (150Gt).  Although by far the smallest in terms of global capacity, coal seam 
storage can have the benefit of being an economically attractive niche option in some 
regions.  The injection of CO2 into the coal seam displaces methane that was bound 
within the coal and can enhance the production of methane from coal seams compared to 
conventional coal bed methane (CBM) production techniques.  The process is known as 
CO2 enhanced coal bed methane recovery (CO2-ECBM).  Providing the CH4 released is 
used in place of higher carbon intensity fuels then there is a potential for net greenhouse 
gas emission savings from this storage option. 
 
The IEA Greenhouse Gas R&D Programme (IEA GHG) studied the potential prospects 
for CO2 storage in coals seams and identified a number of potential regions of the world 
that would be suitable as demonstration sites for CO2-ECBM projects1.  The potential 
regions included: Australia, China, India and Poland.  The region in Poland that was 
selected was the Silesian Basin an area with an established bituminous coal production 
base and where coal bed methane production has also taken place.  Subsequent to the IEA 
GHG study the European Commission has supported a CO2-ECBM pilot project in the 
Silesian Basin, this project was known as the RECOPOL2 project.  This report provides a 
summary of the RECOPOL project results, of which IEA GHG was a participant.  IEA 
GHG was keen to participate in the project because it offered an opportunity to develop 
our knowledge of the technical status of this geological storage option 
 

Project Outline 
 
RECOPOL was a European Commission funded project, and was carried out by an 
international consortium (including the IEA Greenhouse Gas R & D Programme), which 
was led by TNO-NITG3.  Although a number of pilot scale projects of this technology 
have now taken place in Canada, the USA, China and Japan on various scales, the 

                                                 
1  IEA Greenhouse Gas R&D Programme, Report No. Ph3/34, Enhanced Recovery of Coal Bed Methane 
with CO2 Sequestration – Selection of Possible Demonstration Sites, September 2000. 
2 Reduction of CO2 emissions by means of CO2 storage in coal seams in the Silesian Coal Basin of Poland 
3 Netherlands Organization for Applied Scientific Research – Netherlands Geological Survey 



RECOPOL project is the first to be undertaken in Europe. The project was also the first 
to attempt injection and production through different wells4.   
 
The main aim of the project was to demonstrate the feasibility of CO2 injection in coal 
under the conditions encountered in Europe5, and that storage of CO2 in this fashion is a 
safe and viable option for the long term. 
 
The RECOPOL project aimed to couple the geological storage of CO2 with enhanced 
production of coal bed methane (ECBM).  The Silesian Basin area of Poland was chosen 
as the demonstration site due to the favourable physical properties of the coal seams, and 
because the site has actively produced coal bed methane (CBM) in the past, providing 
historical data with which to compare experimental results.  
 
The full details of the project design are given in the main report. 
 

Results Summary 
 
During the initial practical site work, it became apparent that continuous injection into the 
bituminous coal seams was not immediately attainable, and it wasn’t until the coal seam 
was fractured that continuous injection was achieved.  Once achieved, injection rates 
reached a level of approximately 12 to 15 tonnes of CO2 per day.  This was sustained for 
over a month until the supplies of CO2 were exhausted at the scheduled end of the project 
in June 2006. The well stimulation also had a positive effect on the production of 
methane – increasing production rates from circa 40m3/d to over 700m3/d.  This 
compares to a baseline peak production level of approximately 100m3/d according to the 
historical data available from the CBM production at the site. 
 
From an engineering perspective, much was learned throughout this project that should 
enable smoother start-up stages of further projects of a similar nature. Despite the success 
of establishing continuous injection into a bituminous coal seam, the project showed that 
there are however still gaps in understanding.  For example, the project proved that 
methane production is enhanced following CO2 injection, but the processes underlying 
this are not fully understood, in particular the effect of CO2 absorption on coal swelling 
and reduction in permeability around the injection well.  Also, coal permeability is still 
acknowledged as an important factor; however it is believed that lower permeability coals 
can achieve satisfactory results following stimulation activities.  The average 
permeability of the coal seams in the study area in the Silesian Basin is typically between 
1 - 3 mDarcy (although seam 405 is considerably lower). This compares to the low 
permeability coal seams studied in the Hokkaido project in Japan which have a 
permeability of <1mDarcy. 
 

                                                 
4 Early projects in Canada and more recently in China were “huff and puff” with small volumes of CO2 
injected and produced through the same well.  The only project prior to this that had involved multiple 
wells was the Burlington pilot project in the San Juan basin in USA.  The Japanese project has a similar 
dual well design to RECOPOL. 
5 Bituminous coals with permeability’s ranging from 0.5 to 5 mDarcy 



Conclusions 
 
The results and knowledge gained from this project are encouraging, and will assist 
greatly in the planning and application of any future demonstration projects.  
 
The project has demonstrated for the first time that continuous injection into bituminous 
coal seams can be achieved and that CH4 recovery is enhanced as a result. 
 
The levels of injection and production achieved in this project are considered to provide a 
sound basis on which to develop larger scale demonstration projects in the future. 
Locations with higher prospects in terms of physical characteristics and higher 
storage/production potentials are anticipated within the Silesian Basin region, and it is 
expected that the experience of this project will lead to optimisation of future 
demonstration sites and procedures. 
 
It is still premature, based on the results of this project, to conclude that CO2-ECBM is a 
technically feasible geological storage option, although the results gained here are 
encouraging.  Further injection tests are needed to demonstrate the range of coals that are 
suitable for CO2 injection and further research is needed to develop an understanding of 
the key processes involved CO2 adsorption and CH4 desorption. 
 

Next Steps 
 
A new CO2-ECBM project is planned to build upon the late success achieved by the 
RECOPOL project.  The project called MOVECBM (Monitoring and verification of CO2 
storage and ECBM in Poland) commenced in November 2006.    The MOVECBM 
project aims to: 
 
• Develop a better understanding of the adsorption/desorption and migration 

characteristics in coal seams; 
• To determine optimised practices for both storage and production; establishment of a 

monitoring and verification methodology for the technology; 
• To facilitate the transfer of the knowledge to further locations throughout the EU, 

China, Australia and the USA. 
 
The project is again being undertaken by a consortium of European research 
organisations led by TNO-NITG and IEA GHG is again a partner. 
 
In addition, there may be value in IEA GHG considering the establishment of a new 
international research network on CO2-ECBM to help bring together the various research 
groups in the field to exchange results and better co-ordinate their activities. 
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