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An on-line measurement method for electrode current
of metal aqueous solution electrolysis

Li Ping, Zhao Rentao, Tie Jun, Zhang Shuihua, Liu Weiquan

(School of Electrical and Control Engineering, North China University of Technology, Beijing 100144, China)

Abstract ; During the process of electrolytic extraction of metal from aqueous solutions, short-circuiting electrodes could reduce
electrolysis current efficiency, increase power consumption, and reduce the quality of cathode products. The change of electrode
current is the most effective way to monitor electrode short circuit. Due to the harsh electrolysis environment, the complex
electromagnetic field distribution, and the large number of electrodes, there are currently lack of effective online electrode current
measurement methods. This paper proposes a method of measuring electrode current, which uses a linear Hall sensor to detect the
magnetic induction under the electrode in real time. The decoupling mathematical model among the Hall potential, magnetic induction
and current is utilized to calculate the current flowing through the conductive rod. In the laboratory, conductive rods are used instead
of electrodes to build an electrolytic cell for testing. Results show that when the total current flowing through the conductive rods varies
linearly between 10 and 100 A, the current of a single conductive rod measured by the proposed method is comparable to the clamp.
The deviation of the measured value of the shape meter is within 1 A. And the measurement error is within 2%. The current
measurement system has high accuracy and can be used for on-line measurement of electrode currents in electrolyzers of metal aqueous
solutions such as copper and zinc.
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Fig. 1 Inter-slot conductive row structure
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Fig.2 Partial view of the electrolyzer
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Fig.3 Physical view of the gateway node
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