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Research on measuring trace high temperature oxygen concentration
based on cyclic voltammetry

SHEN Yijie!, MA Zheng', JIANG Xiaoging', LI Fu’an?, WU Yangbo', ZOU Jie'
( 1.Faculty of Electrical Engineering and Computer Science, Ningbo University, Ningbo 315211, China;
2.College of Electronic Information, Zhejiang Business Technology Institute, Ningbo 315012, China )

Abstract: Yttrium-stabilized zirconium oxide (YSZ) based current-limiting oxygen sensor is suitable for high
temperature operation and constant oxygen concentration measurement for a long time, but the output signal is
weak under low oxygen condition thus making it difficult to achieve accurate measurement. In order to extend
its lower detection limit to enable the measurement of trace oxygen, this paper proposes to apply the cyclic
voltammetry method to enrich the trace oxygen from the environment into the sensor test chamber to generate a
larger output signal, so as to realize the measurement of trace oxygen at high temperatures. Moreover, the impact
of the scanning waveform, scanning rate and working temperature on the oxygen enrichment effect is also
studied. The results show that the reverse pumping oxygen enrichment method based on cyclic voltammetry can
effectively enhance the output signal of the sensor and realize the accurate measurement of 10% oxygen in
high temperature environment.
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