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Potential for enhanced coalbed
methane recovery

Coalbed methane (CBM) is a valuable source of energy in the USA and Australia and is
increasing in popularity in China. Enhanced coalbed methane (ECBM) is the injection of
a gas, either pure CO,, N, or raw flue gas, into a CBM well to enhance recovery of
methane whilst storing CO, underground. ECBM is therefore economically tempting due
to the potential for increased revenue as well as environmental benefits:

° methane recovery from existing wells can be increased from below 50% to over
95%;

e CO, can be stored in the methane-depleted coal seams;

e revenue could be obtained from both increased gas production as well as from
greenhouse gas funding mechanisms.

In a standard CBM well, the production of methane reduces over time after the initial
pressure in the coal seam is released. The diagram below shows the potential transition
path from CBM to ECBM.

Diagram of ECBM transition path

The gas injection into the well serves to help flush out remaining methane from the
seam as well as competing with methane for sorption sites on the surface of the coal
itself. N, can be used, but CO, has the added benefit of being far more effective at
releasing methane — with around two CO, molecules replacing every one methane
molecule released. This means that, in theory, the storage potential for CO, in deep coal
seams is significant. However, in practice it has been found that the sorption of CO,
onto the coal causes coal swelling, up to 7-8%. This leads to reduced gas flow within the
seams and, eventually in many cases, to the complete cessation of gas flow — injectivity
reduces to zero and no more gas can be recovered. Projects have tried to counteract
this effect by performing injection and production in a cyclical ‘huff and puff’ manner or
by staging the injection, starting with N, and then moving to CO, afterwards. Several
projects have also gained some success by using raw flue gas as the injection gas.
However, although using raw flue gas as the injection fuel works to some extent, it
offers little benefit in terms of actual volumes of carbon storage.

Perhaps the main draw for investment in ECBM is the potential for CO, storage.
However, even without the issues of coal swelling, CO, injection is not simple. For ECBM
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projects, the CO, gas must be delivered to the site in a processed form and injected
down into the seam under pressure. Pilot projects have shown that this is possible but
that it is costly. In fact, with CO, processing costs at around 42 S/t, ECBM projects are
simply 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
CO, credits under the UNFCCC (United Nations Framework Convention on Climate
Change). In fact, the only ECBM project which has not been completely abandoned is a
MOST (Ministry of Science and Technology) project in China in the Quinshui basin.
Around 100 wells are planned for a significant ECBM site. However, the economics of
the project appear to reply almost entirely on a guarantee of funding for CO, capture
which will offset the additional gas processing costs.

In addition to the injectivity/swelling issue, the majority of pilot tests carried out so far
have hit technological issues with drilling and gas processing. To date, all projects have
halted with only one project in China still under consideration.

This report looks at the challenges involved in ECBM — both technological and economic
— and the results from the various projects worldwide. It reviews each project in turn
giving details of the parties involved, the success in terms of both enhanced methane
recovery and total CO, stored, and goes on to explain why each has either stalled or
halted completely.

ECBM pilot and demonstration projects (Li and Fang, 2014)

Project Country | Location Zt;lr: ;rnc;zIttSt(:IJ,Zt ﬁ‘oal depth,

Allison unit USA New Mexico 1995 277,000 950

Tanquary well USA SE lllinois 2008 91 273

Lignite CCS USA North Dakota 2007 80 500

Zg;:;:g;ian Basin | USA West Virginia 2003 (Zé)lfnor?e g |50

if)r;;;rlzlchian Basin USA \S/(i)rugti:;l;lleSt 2009 907 490-670

Black Warrior Basin | USA Alabama = 252 460-470

Pump Canyon USA New Mexico 2009 16,700 910

ARC Canada Alberta = 200

CSEMP Canada Alberta = 10,000

RECOPOL Poland Kaniow 2001 760 1050-1090

Qinshui Basin China Qinshui Basin 2004 192 478

Yubari Japan Ishikari coal basin | 2004 884 890

APP China Liulin 2011 460 560

Huaneng deep coal | i | qinshui Basin 2014 1000 >1000
(planned)

For the moment, several barriers to further ECBM development remain:

o demonstration of the technology at a commercial level,

o practical experience with counteracting swelling and injectivity issues;
o best practice guidance for new developers and investors;

*  high natural gas prices.

o financial incentives for flue gas and CO, storage.
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