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Abstract
Electrical resistivity of carbon anodes is an important parameter in the overall efficiency of
aluminium smelting process. In order to characterize their electrical resistivity, a cylindrical core
is extracted from the top of the anodes. The electrical resistivity of the core samples is measured
according to ISO 11713 standard. This method consists of applying a 1A current along the
revolution axis of the sample, and measuring the voltage drop on its side, along the same direction.
Theoretically, this technique appears to be satisfying, but cracks in the sample, either generated
during the anode production, or while coring the sample may induce high variations in the
measured signal. Van der Pauw method, as presented in 1958 by L.J. van der Pauw, allows
measuring the electrical resistivity of any plain sample with arbitrary shape and low thickness
even in the presence of cracks. In this work, measurements were performed using both standard
and van der Pauw method, on both flawless and cracked samples. Results provided by van der
Pauw method appeared to be more reliable and repeatable.
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1.

Introduction :

Carbon anodes, used in Hall-Héroult process to produce aluminium, are characterized to control
the quality of produced anodes along the process. Usually, core samples are extracted from the
top of the anodes, beside the stud holes. This location may lead core samples to have some
structural flaws, especially at their bottom [1,3]. Core sampling itself may also induce flaws such
as cracks in the samples [4]. The characterization of anode cores is achieved using ISO11713
standard method. This standard is merely an adaptation of ASTM B193-02, used as test method
for resistivity of electrical conductors materials. Though, this latter method requires a sample with
no cracks or visible defects. Cracks located in the radial axis may most probably induce
overestimated values on the measured electrical resistivity, which would not necessarily be
representative of the electrical resistivity of the anodic block.
Van der Pauw (VdP) method [5,6] for measuring electrical resistivity of samples of various shapes
was presented 60 years ago. More recently, Kasl and Hoch [7] proposed a study using VdP method
on circular and cylindrical samples. This study shows that samples with a thickness smaller than
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