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Abstract: With the development of industrial automation, the demand for real-time, accurate, and efficient concentration
measurement is increasing. However, traditional measurement methods are technologically complex, have high requirements
for liquid purity, and have poor adaptability. This paper proposes an oil-water concentration sensor based on a Complementary
Split-Ring Resonator (CSRR). CSRR is an electromagnetic resonator commonly used in the microwave frequency band.
During measurement, the sensor does not need to directly contact the liquid but only detects through electromagnetic field
interaction, avoiding problems caused by liquid contamination or contact. Simulation results show that the designed sensor

has a wide frequency response range, compact size, non-contact sensing, and high selectivity. These advantages make it show

great application potential in the field of multi-functional sensors.
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