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Abstract

Nanoscale zerovalent iron (NZVI) is a promising remediation agent for volatile
organic compound contamination in saturated subsurface but is rarely applied for vadose
zone as there are not enough water molecules in the unsaturated zone to participate in
reductive dechlorination. Nevertheless, NZVI is ferromagnetic, capable of inducing heat
under an applied low frequency electromagnetic field (LF-EMF), offering an opportunity
to serve as a thermally enhanced remediation when combined with soil vapor extraction.
In this study, we evaluated the possibility of using foam as a carrying vehicle to emplace
NZVI in unsaturated porous media followed by the application of LF-EMF in laboratory
batch reactors. We found that sodium lauryl ether sulfate (SLES) (3% w/w) was the best
candidate for generating stable foam-based NZVI. The half-life of SLES foam-based
NZVI (SLES-F-NZVI) was 173 min. The SLES-F-NZVI carried as much as 41.31 g/L of
NZVI in the liquid phase of the foam, and could generate heat to raise AT = 77°C in 15
min at the deposited SLES-F-NZVI =77 g/kg. Under this condition, SLES-F-NZVI together
with LF-EMF enhanced TCE evaporation from TCE dense non-aqueous phase liquid
(DNAPL) in unsaturated sand by 39.51 + 6.59 times in comparison to the reactors

without SLF-EMF application.

Keywords : Magnetic Particles, Foam, Remediation, Vadose Zone Contamination,

Volatile Organic Compound
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