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Effects of precipitation on the low-frequency electrical properties of zero
valent iron: implications for monitoring PRBs
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The relatively recent development of permeable reactive barrier (PRB) has provided a potentially viable alter-
native to established pump-and-treat systems for remediation of chlorinated solvent contaminated groundwater.
Non-invasive methods for the assessment and monitoring of PRB have been required for evaluating long-term
PRB performance and allowing effective management decisions regarding in situ site cleanup. The presence of
metal in the subsurface results in the following additional charge transfer mechanisms (a) electronic conduction in
the metal (b) polarization of charges at the interface between a metal and the pore-filling electrolyte. Both these
mechanisms profoundly modify the measured electrical properties of the subsurface and support the utilization of
electrical measurements for investigating PRB. Low frequency (0.1-1000 Hz) electrical properties are sensitive to
the surface chemistry of metals in subsurface environment. In this range, electrical properties are controlled by
ionic conduction through the electrolyte, surface electronic or ionic conduction, as well as diffusion mechanisms
that occur at the mineral surface-pore fluid interface. Oxidation-reduction reactions may transfer electrons between
mineral and fluid. The magnitude of polarization is directly related to the amount of metallic mineral surface avail-
able for charge transfer. The frequency dependence of the low frequency electrical response is indicative of the
nature of electrochemical reactions occurring at the grain-fluid interface. Numerous experimental studies confirm
that the frequency at which imaginary conductivity peaks inversely correlates with the grain size of the metallic
particles. It is thus possible that the numerous complex surface chemical reactions involved in chlorinated solvent
degradation may have distinct frequency dependent electrical signatures. In addition to the polarization term, the
conduction term may also contain valuable information on PRB performance.



