poet " “" " e Modelling nanoparticle transport in porous media across the scales:
N ano R e m) from the pore scale to the field-scale injection
Qo °o © °° Pauline van Gaans, Tiziana Tosco, Carlo Bianco, Amir Raoof, Asako Fujisaki, David

o0 o °
ve0 Rodriguez Aguilera, Rajandrea Sethi, Majid Hassanizadeh

www.nanorem.eu

NanoRem is a four year, €14 million research project funded through the European Commission FP7.

Rationale General Approach Basic Equations

The design of a field-scale injection NanoPNM: = e ..  Datafrom Transport equations for liquidaﬂn% sg"d phase:
of engineered nanoparticle (NP) physically based ,/9 4" WP4column 5(”0 ZS(PbS 0 a(gxc) (;x;’ )—qb.C =0
suspensions (e.g. zero-valent iron p°r§'-°;lc.a'e Mg eXxperiments a( 5) ' " "
nanoparticles) for remediation of mogeting & - ~<%wkm(HASfr—pbkd,]S]

polluted  sites requires a reliable MNMs: Modelling transport = & 0PsS2) _ ke C— k.S

estimation of the particle distribution in 1D and radial geometry ot wiT TR

http://areeweb.polito.it/ricerca/ground
water/software/ MNMs.php

after injection. In addition, regulators
will require information on the longer

Influence of ionic strength:
Salt concentration is coupled with colloid equations via
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for the transport of NPs in the
subsurface at the field scale.

Therefore, as part of the EU
research project NanoRem, WP7 set
out to develop a NP transport
simulation module, based on
fundamental physics, to be
incorporated into the existing

Equations/parameters to be refined based on NanoPNM
model experiments

Influence of velocity and flow-rate:

Flow velocity decreases with distance from the injection
well. At high flow rates, drag forces increase, reducing
retention of particles. Conversely, low flow rates at
distances from the well facilitate NP deposition.
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Pore-scale Modelling (NanoPNM) Macroscale models for 1D (MNMs) and 3D (MNM3D) geometries
Using pore-network modelling, PoreFlow, we simulate fluid flow and transport of ——————— — = Validation of MNM3D in 1D geometry was performed
NPs within a network of interconnected pores. Colloidal processes such as @ o against both experimental data of a Ferrihydrite

1]

deposition and aggregation are implemented at the scale of individual pores.
Averaging over the network domain composed of thousands of pores, we derive
macro-scale parameters to be used within macro-scale model.

microparticle column test and MNMs simulation
results (figure on the left; a: 5 mM, b: 10mM).

An application in 3D geometry (figure below)
simulated the water flow and the hypothetical NP
transport in a large-scale container (LSC) located at
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