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Ohmic Compensation in Soil by Galvanostatic DC Bridge

Changiz Dehghanian
Prof. Chemical Engineering Department

University of Technology in Esfahan

Abstract
Electrochemical investigations are difficult in high resistivity soils because of the presence of the

high ohmic or IR polarization incurred when a polarizing current I passes through R, the solution
resistance between the specimen and the reference electrodes. This ohmic polarization obscures the
Tafel behavior of the metal. As a results, the desired activation overvoltages can not be accurately
determined. A modified Wheatstone bridge circuit has been used with success to compensate ohmic

interferences in soil and other high resistivity solutions during galvanostatic (current controlled) dc

measurements.




A profile of soils samples with depth was obtained fdr electrochemical testings of lead and steel,
which are construction materials for nuclear waste containers. Results are described briefly on
effects of sulfate, chloride and carbonate, all of which can be derived from variations of soil '
composition with depth. Effects of added moisture content on all samples are also discussed.

Comparison of corrosion rates observed by Tafel extrapolation and polarization measurements
showed good agreement. In most cases, corrosion rates were found to increase initially with
increasing water content, and then o decrease rapidly. Sulfate and chloride ions showed a strongly
inhibitive action on lead corrosion. Whereas, at intermediate water contents, bicarbonate anions
stimulated a relatively higher rate of corrosion.

Local corrosion of the buried containers is expected to be very small because of the very low
moisture levels present. It seems that conditions of alternate wetting and drying which corresponds

1o the filling and emptying of the soil pores could have the most deterious effect on the buried

metal.
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