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Motivation On-going research / perspectives

Quartz'with negative charges

Prediction of colloidal transport is not only dependent on scales but also on hydro-
electro-chemical effects in geological porous media.

» Colloidal particles, including nanoparticles, bacteria,
and fine particles, have significant potential to
mobilize contaminants in porous media.?
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4D X-ray micro computed tomography

» Understanding the mechanisms controlling colloidal
transport is limited, hindering their effective use in
underground engineering, such as groundwater
remediation and enhanced oil recovery.

» Therefore, a multi-scale approach combining
laboratory experiments and numerical modeling is
necessary to accurately predict retention and
transport of colloids in porous matrices.

Continuum mechanics

Time-resolved 3D non-invasive, non-destructive high resolution imaging technique which
can be applied in-situ to observe colloid retention and transport processes directly inside
the pore matrix.

Role of colloids in contaminant transport
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Experimental design

—E— Colloid injection pump

1. The sorption of REE under flow-through conditions was
investigated using a liquid chromatography system
(Akta™ Pure) equipped with a fraction collector (F9-R).

Outlet Image processing

Pore volume

(PV) = 3.7 mL

2. A constant total metal ion concentration (C,) of 0.7 uM Visual
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» Colloids represented the dominant | > Colloids play a crucial role in mobilizing contaminants in subsurface systems.
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important  tool  to  probe 0 2 46 81012 | ool > Limited knowledge on the mechanisms controlling colloid retention and transport
competitive  adsorption in  the Number of pore volumes e—— hinders their widespread use in underground engineering, such as groundwater
context of transport from water to REE with mixed colloids REE patterns in the column remediation and enhanced oil recovery. Therefore, a combined modeling-laboratory

soils in porous media.

k approach focused on multi-scale phenomena is necessary. J
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