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Abstract

Migration of zero valent iron in the subsurface is a task solved in the long term from different points of view at many workplaces. Experimental equipment in these workplaces mostly enables only one-dimensional assignments
(laboratory columns) to be studied in different orders with various levels of detection of migrant substances. The 2- and 3-dimension experimental equipment from the VEGAS research facility, University of Stuttgart with large
scale dimensions of approximately 1m x 0.12m x 0.7m and 8m x 1m x 3m (L x W x H) enables the migration and interaction of nanoiron particles to be studied in a homogeneous artificially created aquifer under conditions

approaching the real conditions of a contaminated site. The whole experiment is linked to the international research project NANOREM, which aims to show that the application of nanoparticles is a useful and in particular

reliable method for remediation of contaminated soil and groundwater.

Introduction

Nanoscale zero-valent iron (nZVI) is a progressive material for in-situ remediation of contaminated sites. Besides testing the reactivity of iron nanoparticles with a given kind of contaminant it is equally important to find out how
far the nanoparticles are able to migrate to ensure contact with the contaminant in the subsurface. Artificially created DNAPL (Dense Nonaqueous Phase Liquid) contamination in 2-D and 3-D experimental equipment is treated
by zero valent iron nanoparticles using the method of direct-push directly into the contamination source. The use of the direct-push method is economical even in hard to reach areas. The application of reactive zero valent iron
nanoparticles, which are pushed as water slurry into the underground, has many advantageous. The nanoscale particles have easier access to the pore space and because of their large specific area react very well with the
contaminant. Furthermore, nZVI are applicable to a wide range of pollutants (organic substances, heavy metals, pesticides etc.). The whole large scale system enables the extensive monitoring and visualization of nZVI migration

in the subsurface or monitoring of the interaction between the particles and the contaminant. The aim of these experiments is to compare the migration properties of different particles, to calculate the spread efficiency of the

particles in the subsurface and in particular to quantify the whole remedial action.

Laboratory test methodologies
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The 2D-experiment designed for the purpose of comparing the migration properties of different types of nanoparticles fulfils its task. The experiment can be repeated to determine how the individual particles behave in the
given porous medium. By maintaining the same initial conditions of the experiment (the same porous medium, the concentration of particles in the suspension etc.) not only can the migration ability of the particles be
compared but also the spread efficiency in the medium. The 3-D large scale experiment enables the study of migration of nZVI particles, its interaction with the contaminant and quantification of the whole remediation in a
homogeneous artificially created aquifer under conditions close to those encountered at field sites. The first pilot test verified the whole experimental system and initial conditions. The transport of the NANOFER 25S particles
from the injection point was insufficient. During the 2nd injection with use of other type of nZVI particles NANOFER STAR modified with CMC to enhance the migration properties in the porous media was achieved better

transport of nZVI in the system. After two months the particles discovered at the LSF glass front. The LSF experiment was designed for a deeper understanding of a real remediation action and to show that the application of

nanoparticles is a useful method for remediation of contaminated soil and groundwater.
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