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Abstract
Carbon anodes play an important role in the electrolytic production of aluminum. They have a
significant impact on economics and environment. Carbon anodes are made of dry aggregates,
composed of petroleum coke, recycled rejects, and butts, bound by coal tar pitch. Due to several
factors, cracks and defects appear in anodes during the fabrication process, affecting their quality.
It is thus essential to control the quality of anodes before their use in the electrolysis cell. Current
practice for the quality evaluation (visual inspection, core analysis) gives limited information. As
an alternative to this practice, the electrical resistivity measurement, one of the key indicators for
anode quality and its homogeneity, can be used. A simple and non-destructive method has been
developed for the specific electrical resistivity measurement of anodes (SERMA) for on-line
control of anode quality. Various tests have been carried out at both lab scale and industrial scale.
In this study, the resistivity distributions in the lab scale anodes were measured and compared
with those of the tomography analysis. The method is able to detect defective anodes even before
the baking process.
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1.

Introduction

Carbon anodes are used in the electrolysis cell for the production of primary aluminum according
to the Hall-Hérault process. These anodes are made of a dry aggregate composed of calcined
petroleum coke, butts, and green and baked rejects. The dry aggregate particles are bound by coal
tar pitch. The dry aggregate and the pitch are mixed and compacted in a vibro-compactor to
produce green anodes. The green anodes are baked in a baking furnace. During the baking process
the volatiles in pitch are removed from the carbon material. Cracks are created in the anode
material due to the pressure of the volatiles [1-3]. These defects affect the final quality of the
anode and increase the production cost and energy consumption. Thus, it is necessary to inspect
the anodes before their introduction into the electrolysis cell.
In industry, the anode quality is usually inspected by two methods: visual inspection of the anode
surface and analysis of a cylindrical sample (core) taken from the anode. The visual inspection
gives only limited information since the inside of the anode cannot be examined. The analysis of
core can provide significant information; however, it is a destructive technique and can be applied
to a few anodes (about 1.5% of the anodes produced) during the anode production. Also, the
sample is taken from a region near the top of the anode, which does not necessarily represent the
entire anode [1].
There are some non-destructive methods which are used to evaluate anode quality in the
laboratory but are not applied to the inspection of industrial anodes. Among these methods, the
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