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We study processes that may facilitate or
endanger large-scale permanent storage of CO,
injected to enhance oil recovery in Norwegian oil
producing chalk fields. Recent results have
established a new, emerging understanding of the
chemistry and mechanics of chalk: High porosity
chalks are protected from reaction with reservoir
fluids by a passivating organic material. The chalk
may be activated by pore fluid changes or by fracture
growth due to stress changes and become highly
reactive. This may result in rapid compaction and
complete collapse of the reservoir and escape of
stored CO,.

We have recently developed a predictive model
of carbonate compaction by pore failure and pressure
solution[1,2] and applied it to the compaction of the
Ekofisk chalk reservoir[3]. We present here
peridynamic simulations of the deformation of
measured chalk volumes obtained by FIB SEM and
syncrotron X-ray tomography. The deformation
mechanism is compared to the underlying
assumptions of the compaction model and to novel in
situ  syncrotron X-ray tomography deformation
experiments on chalk with CO, and water. The
chemical effect of CO, in water on the calcite
solubility is also included in the pressure solution of
the compaction model and predictions from this new
model are compared to core scale experimental data.
The multiscale experimental and modeling approach
results in a predictive chemo-mechanical model of
carbonates with no fitting parameters.
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