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Interface-coupled dissolution and precipitation (ICDP) [1] occur in various subsurface applications, e.g., ser-
pentine carbonation in the context of CO2 sequestration, the carbonation of concrete causing degradation,
anoxic steel corrosion in geological disposal facilities for nuclear waste, or during groundwater remediation
using permeable reactive barriers. ICDP is characterized by the dissolution of a primary mineral and the
precipitation of a secondary mineral on its surface (rim formation). The precipitated secondary minerals can
either develop porosity and fractures that enable fluid exchange and thereby completely replace the primary
minerals or shield/ passivate them. Therefore, understanding the factors that regulate the development of the
rim is critical for predicting the geochemical reactions and the resulting impacts on various geological and
environmental systems over geological time scales. To this end, we developed a column experiment where we
investigated the dissolution of celestine followed by the precipitation of barite [2]. This is a well-controlled
chemical system that is neither pH- nor redox-sensitive. The theoretical models to describe passivation pro-
cesses in our experiment (e.g., Daval et al., [2]) were simplified and did capture the underlying processes [3].
Micro-continuum modelling work showed that the porosity of the precipitates could play a secondary yet
significant role in shaping the evolution of the co-dissolution and precipitation interface [5]. Currently, we
investigate the micro and nano porosity of the secondary mineral using 3D FIB-SEM and evaluate the effective
diffusivity in the precipitates using pore-scale modeling [6]. In addition, we conduct complementary microflu-
idic experiments combined with in-situ Raman 2D/3D and modelling to evaluate the effect of fluid velocities
and solution saturation ratio (Peclet number and Damköhler number) with respect to the barite overgrowth
thickness. These investigations will enable the identification of parameters that control or limit passivation
and its associated potential effects on further mineral reactivity.
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