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Design Study of Marine Salinity Sensor Based on Boron-doped Diamond
Thin Film Electrode

XU Mingxia', ZHANG Xueyu"*’, CHAI Xu'*, GAI Zhigang*
(1. Institute of Oceanographic Instrumentation, Qilu University of Technology (Shandong Academy of Sciences), Qingdao 266100,
China; 2. Shandong Provincial Key Laboratory of Marine monitoring instrument equipment technology, Qingdao 266100, China;
3. National Engineering and Technological Research Center of Marine Monitoring Equipment, Qingdao 266100, China)

Abstract: Aiming at the problems of the current electrode conductivity sensor, such as the electrode material is easy to fall off, the
structure is unstable, and the anti-biological adhesion ability is poor. In this paper, a conductivity sensor based on boron-doped diamond thin
film electrode is designed. Starting from the principle of seven-electrode conductivity measurement, combined with the characteristics of
diamond thin film electrodes, this paper introduces the probe preparation of the diamond thin film electrode conductivity sensor in detail,
and then outlines the research and design process of the conductivity cell, as well as the calibration and measurement of the conductivity
sensor. Fitting, data error analysis, and finally verified that the sensor achieves a stable and reliable measurement effect with high
measurement accuracy. The electrode of the conductivity sensor has excellent characteristics such as wide electrochemical window, high
mechanical strength, strong corrosion resistance, etc. which can improve the measurement effect and stability of the ocean salinity sensor,
and enhance the research and innovation ability of my country’s ocean sensing technology. It is of great significance to meet my country’s
needs for marine research and development.

Key words: electrode conductivity sensor; diamond film; seven electrodes; conductivity cell; ocean salinity sensor



