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Introduction
There is a proven link between climate change and increase of Carbon Dioxide (CO2) in the
atmosphere from anthropogenic sources.
Carbon Capture & Sequestration (CCS) will enable storage of large amounts of CO2 in deeply
buried geological formation for long period of time (Bachu, 2003).
The best reservoirs are those where methane can be produced by injection of CO2.
Adsorption capacity of a coal depends on many parameters, including permeability, porosity,
temperature, pressure, gas composition, moisture content, maturity and surface area of the
reservoir rocks.
There is evidence that in coals, CO2 adsorption decreases with increasing rank (Eble, 2010).
Organic rich shales apparently behave like coals in terms of CO2 adsorption.
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Methodology
Vitrinite Reflectance (Rr) is being used in this study in order to determine the maturity of
Carboniferous shales & coals, because increases uniformly with temperature and is therefore a
perfect tool to determine hydrocarbons generation & CCS potential.
Previous Rr published data were collected and a database has been created.
The data were sorted so that three ‘times-slices’ could be produced:
1- Base Carboniferous (Fig. 3a)
2- Base Chadian (Fig. 3b)
3- Base Westphalian (Fig. 3c)
A gradient map was created (Fig. 3d) so that Rr data could be extrapolated between the Base
Carboniferous and the Base Chadian to fill gaps.
The palaeogeography was taken into account for the three maps (Sevastopulo, 2009).

Figure 2. CO2/CH4 variation with
Vitrinite Reflectance. Samples from
previous published data from the
USA are displayed in blue

Preliminary Conclusions

The maturity map for the Base Carboniferous does not seem to follow any clear structural trend.
The lowest values recorded are in the South East of Ireland (Co. Wexford).
The Base Chadian shows a progressive increase in Rr from NE to S in Ireland.
The Base Westphalian shows the same trend of the Base Chadian, but with lower values especially
in parts of Co. Wexford.

Further Research
Adsorption analysis to see how much CO2 can be stored.
Completion of CO2 /CH4 adsorption experiments for higher Rr values samples, to define a more accurate trendline for Fig. 2.
Rr analysis of further samples to reduce the uncertainty in the maturity map.

DRAFT

Figure 3. Mean Vitrinite Reflectance data distribution in Ireland for
a) the Base Carboniferous, b) the Base Viséan and c) the Base
Westphalian. In the figure d is displayed the gradient map that was
used to extrapolate vitrinite reflectance data that were not
available.

References
Bachu, S., 2003. Screening and ranking of sedimentary basins for sequestration of CO2 in geological media in response to climate change. Environmental Geology, 44, 277–289.
Eble, C., Greb, S., Nuttall, B., McClure, M., Conrad, M., Grimm, R., 2010. Factors Affecting the Gas Content of Pochaontas Basin Coal Beds, SW Virginia: Implication for Coal-Based Carbon
Capture/Storage and Enhanced Coal Bed Methane Production. Unpublished presentation, Geological Society of America Meeting, Denver 2010.
Sevastopulo, G. D. (2009). Carboniferous: Mississippian (Tournaisian & Visean). In C. H.Holland & I. S., Sanders, The geology of Ireland (2nd edition, 213- 294). Edinburgh, Dunedin Academic Press, Edinburgh.
Acknowledgements
We would like to thank Dr. Cortland Eble (Kentucky Geological Survey) for extremly helpful advice and for permission to reproduce the unpublished chart in Fig. 2.
The project was funded by the Higher Education Authority (HEA) through the Programme for Research at Third Level Institutions, Cycle 5 (PRTLI-5), co-funded by the European Regional Development Fund (ERDF).

