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1. Introduction

The redox potential is a controlling parameter in many sites
remediation technologies. However, it is hard to obtain reliable
and representative values of this parameter from geochemical
measurements. Recent geo-electrical field studies carried out
over organic waste dumps show negative self-potential (SP)
anomalies [3] [5]. These SP anomalies seem to be due to redox
reactions occurring at depth during biodegradation. We perform a
large SP field study over the Entressen landfill (France). The
results suggest that the SP method could open the door to the
determination of redox potential from SP data inversion.

2. The SP method

SP : passive measurements performed at the ground surface of
natural electric field occurring at depth.

Main sources :
1) electrokinetic effect associated with the groundwater flow
through the porous media,
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3. Field study

The Entressen landfill
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5. Discussion 6. Conclusions

The thermodynamic source of the SP seems
to correspond to a redox potential gradient.
The transfer of charge between the different
redox zones is either due to ionic species
diffusion or electro-migration of electron
through biofilms.

Aquifer This SP field study suggests that the main source of the SP-
signal is associated with a transfer of charge due to either
various ionic species diffusion or electron migration through
biofilms. Additional research works need to be carried out to
understand the physics of this coupling (simulation in a
sediment-filled tank). When the model of such a geobattery
would be established, inverse algorithm could be used to
determine the redox potential distribution from SP-signals.

[ CH, + SO, red.
[ Fe/Mn red. + O, red.

The redox potential seems to play a role
similar to the hydraulic charge in the
hydroelectric coupling problem.

Development of redox zones in a contaminant plume

We propose that the source current density js due to redox effect is :

with  Cox a sensitivity coefficient
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Cox could be obtained in the field through a correlation between a couple of in situ redox potential

measurements and the local value of SP.
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