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One of the key issues of carbon capture and storage (CCS) is the long term security of the storage site, i.e. the
permanent enclosure of the stored carbon dioxide (CO2) in the target reservoir. Amongst the different storage
mechanisms, cap rock integrity is crucial for preventing leakage of CO2. Leakage to shallower regions or back
to the atmosphere would reduce the efficiency and pose a threat to the environment, for example to groundwater
resources or human residence areas. Ureolysis-driven microbially induced calcite precipitation (MICP) is one
of the technologies in the current focus of research aiming at mitigation of potential leakage by sealing high
permeability zones in cap rocks.
In our current work, a numerical model has been developed and validated using MICP experiments in sand filled
columns under atmospheric pressure conditions [1]. Based on new experimental data under reservoir pressure
conditions in sandstone rock cores [2] the model will be improved and optimized. The focus is on extending
the model to 3-D radial flow and the validation of the model under conditions relevant for field scale CCS. The
improved numerical model will be used to design field scale MICP experiments and evaluate the results of those
experiments to get a better understanding of the potential of MICP as a sealing technology.
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