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Water-rock interface evolves as a result of mineral
dissolution and precipitation. In many cases, dissolution of
the substrate mineral can create supersaturation conditions
with respect to a new mineral phase. The dynamics of the co-
dissolution and precipitation processes include complex
feedback: the dissolution of the primary mineral is required
for subsequent precipitation, whereas the dissolution reaction
may be suppressed by the precipitation of the secondary
mineral. Previous column experiments of celestine
dissolution and barite precipitaiton have shown that the
thickness of the coating layer is largely controlled by the
precipitation rate that was varied via the supply of Ba?" in the
influent [1]. Given the same flow rate, with higher
precipitation rate, the coating layer developed at both the
upstream and downstream; while for a lower precipitation
rate, the barite precipitation is localized at the upstream,
where celestine is almost depeleted.

In this study, using numerical simulations, we investigate
the interactions between reaction rate, pore flow, and
diffusion through the coating layer, and their impacts on the
dynamic evolution of the coating layer. In addition to
transition state theory type of rate laws, we also describe the
precipitation process using heterogeneous nucleation rate that
is dependent on the saturation index. Another novel aspect of
our study is to examine how different precipitation
mechanisms affect the texture and transport properties of the
coating layer.
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