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Establishing the Reactive Interfacial Flow with Production of Precipitation

Ryuta X. SUZUKI*

Controlling precipitation reactions is a technique used in various fields. In oil recovery, for example,
we inject some solutions, which react with some components in crude oil and produce precipitation, to
recover crude oil efficiently. In that situation, CO, is also injected to recover the oil and to be stored, and
the CO, can react with Ca* ion in aquifer, resulting in precipitation. In this study, the mechanism of
precipitation reaction between two fluids is focused on, especially so-called chemical garden pattern.
Chemical gardens are three-dimensional (3D) structures that form through precipitation reactions between
a metal salt and sodium silicate solution. Recently, two-dimensional (2D) chemical gardens, also called
confined chemical gardens, have been studied. In this study, the confined chemical gardens are performed
as examples of the reactive interfacial flow with production of precipitation. Then, structure patterns can
be related to the interfacial rheology (like interfacial viscosity and/or interfacial elasticity) under large
deformation. These findings quantitatively support Haudin et al.’s (Phys. Chem. Chem. Phys., 17, 12804
(2015)) hypothesis and reveal that the viscoelastic properties under large deformations govern pattern
selection in confined chemical gardens. Based on these results, a mechanism for pattern selection is
proposed, highlighting the critical role of viscoelastic properties in this flow-driven phenomenon.
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