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Non-contacting measurement of individual anode current of
alumina melts electrolysis
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Abstract: Based on the principle of electromagnetic field in aluminum reduction cell, a new non-contacting measurement
of individual anode current, i.e., multi-sensor method, was put forward, which was established by placing many magnetic
field sensors near each anode rod to achieve the accurate individual anode current by means of adjusting the combination
mode of these sensors. Thereby, the individual anode current or anode current distribution could be obtained from the
measured magnetic field values. In addition, the skeleton structure model of aluminum reduction cell was also established,
which was used for verification and optimization of the method. The results show that the relative errors of the
combination mode of three sensors are reduced effectively and distribute between 0.35% and 0.90%. The relative errors
of the combination mode of the 13 mm spacing between sensor 1 and sensor 2 and the 5 mm spacing between sensor 1
and sensor 4 are reduced significantly and evaluated to be within £0.3%. The test method has characteristics of simple
structure, easy operation, high precision and online continuous measurement.
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Fig. 1 Sketch of calculating magnetic fields near anode rod
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Fig. 2 Sketch of measuring magnetic fields by multi-sensor

method
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Table 1 Various component contributions to magnetic fields

at four sensors near anode rod 1

B/10*T
Magnetic field
Sensor 1 Sensor 2 Sensor 3 Sensor 4
Anode rod 1 274.13  257.09 273.69 274.13
Anode rod 2 0.26 0.28 0.26 0.26

Cross-over bar
adjacent to rod 1

Riser adjacenttorod 1 29.37 29.45 28.80 29.01

12.61 12.77 12.47 12.46
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