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Micro and nanoscale zerovalent iron

contaminated groundwater

transport

microscale

collector efficiency

(MZVI -
NZVI) is a promising reagent for the
remediation of .
MZVI and NZVI can degrade recalcitrant and
carcinogenic compounds.
The aim of this study is to simulate the

of iron nanoparticles and their
interaction with the porous media from a

point of view.
The mechanism of attachment can bring the
iron particles to be captured from the grains of
porous media, as showed in Fig.1, and, in this
way, they can’t carry on their remediation
activity in groundwater.
The goal of the study is to evaluate the

, the number of particles
captured by the aquifer grains respect to the
total number of particles released.

Fig. 2: NZVI injection in the aquifer system.

Fig. 1: Mechanisms of particle
adhesion to the grain.

A (Fig.3) has been
used, implementing all the forces acting on
MZVI and NZVI, whose mathematical
expressions are shown in Table 1.
The

module has been used.

Lagrangian approach

COMSOL Multiphysics 4.2a Particle
Tracing for Fluid Flow

The particles motion has been studied in two
pore-scale configurations: the first is the

(Fig.4) where the grain is
represented by a circle surrounded by a fluid
film that implicitly takes into account the effects
of the neighbouring grains. Then a more
realistic two-dimensional domain, recreated
from a of a real sand sample, has
been used (Fig.5 and 6).

Happel model

SEM image

Table 1: The implemented forces.

Fig. 3: The total force is the sum of all forces
acting on the particle. The particle

acceleration is proportional to the total force
and it determines the particle trajectory.

The results of collector efficiency as a function
of the particle radius and the flow field velocity
are shown in Table 2.
The flow velocity improves particles transport
and the smallest particles are more mobile.
There are some differences with the other
studies: the electric double layer effect has
been also and a Lagrangian
approach has been used in place of the more
diffused Eulerian approach.

This study is currently being improved in order
to simulate a larger number of particles trying to
overcome problems due to the time
discretization used by the solver that, in the
current version of the code, is not adaptive.

Other would include the
use of more complex geometries and the
implementation of particle-particle interactions.

considered

future developments
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Fig. 5: The flow field in the geometry obtained
from the SEM image.

Table 2: Happel’s model results of collector
efficiency.

Fig. 6: The particles trajectories in the geometry
obtained from the SEM image.

Fig. 4: The particles trajectories in the Happel’s
geometry.
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