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MOTIVATION
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Understanding geochemical processes at the pore-scale to
develop upscaling approaches for implementation in continuum-
scale reactive transport models

= Areliable safety assessment of a deep geological repository over time
scales of several hundred thousand years requires a profound anc
comprehensive understanding of the complex coupled physica
(thermal, hydraulic, mechanical), chemical and biogeochemica
(THM/CB) processes that govern the long-term evolution of the
repository system
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How does a significant reduction In
porosity (porosity clogging) affect the
Concrete diffusivity of porous media?

MULTIPRYSICS MODELLING APPROACH
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= Diffusive transport inside the microfluidic chambers
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FIRST MICROFLUIDIC EXPERIMENTS

EXPERIMENTAL APPROACH

“Lab on a chip” approach for the In situ quantification of changes
IN pore space and diffusivity
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Microfluidic chamber to precipitate celestine (SrSQ,) from the
mixing of SrCl, and Na,SO, solutions

= 2D and 3D Raman imaging for the time- and space-resolved
visualization of the evolving porosity

= Raman tracer studies with D,O and '®0O-labelled solutions to
study the change in diffusivity and re-precipitation processes

|. Start of crystal nucleation T =0.33 h
ll. Clogging & injection of D,O T =1.83 h

lll. Decreased crystal growth
rate after clogging

V. Re-dissolution and
precipitation observed
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= Diffusion of D,O through
the crystals

= |s the crystal developing
nano porosity?
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OUTLOOK

= Complementary pore scale modelling to derive key
relationships that describe changes in transport properties of
porous media (e.g., clay rocks, cementitious materials, etc.)
due to mineral precipitation induced porosity clogging
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