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Flow field tomography identifies and quantifies pore
opening and clogging in sandstones
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Fluid-rock interactions drive changes in porosity and permeability. This has important consequences for the
flow field development in the complex porous material and thus controls the evolution of reactive transport
processes. Important applications are in the vast field of reservoir rock alteration, e.g. by coupled dissolution
and precipitation processes. While dissolution processes can cause local increases in pore space and perme-
ability, they can also lead to pore throat blockage, which can cause formation damage due to precipitation
reactions and particle retention in pore throats. Although these mechanisms are understood in principle, the
direct changes in the flow field they cause are difficult to observe directly. Using positron emission tomogra-
phy (PET), we show how flow field heterogeneities are quantitatively affected by the coupling of dissolution
reactions and pore throat blockage by particles in a long-term experiment.

Specifically, we performed a dissolution experiment focusing on calcite cement in sandstones. While disso-
lution is responsible for a local increase in pore space, mobilized iron oxide and sheet silicate colloids are
trapped and cause a local decrease in permeability. Direct comparison of sequences of PET-derived flow field
data reveals a pattern of flow field modification during this experiment. PET thus becomes a key analyti-
cal tool to localize and quantify pore-scale flow field changes, in addition to recent advances focused on the
identification of flow channeling effects of advective flow [1]and on the heterogeneity of diffusive flux in low
permeability rocks [2].
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