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Measurement method of PAM solution concentration based on

resonance perturbation technology
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Abstract: In this paper, the method for measuring the concentration of polyacrylamide (PAM) solution based on resonance
perturbation technology is proposed. The TE,;; mode cylindrical resonator with the working {requency of 7 GHz is designed
through the establishment and simulation analysis of high frequency structure model. On the basis of the classical perturbation
theory, the deviation of the calculated value when the dielectric constant of the medium changes relatively large in the material
perturbation technique is considered, and the influence of the conductivity on the resonant frequency of the resonator is
analyzed combined with the shape perturbation technique. Combining theoretical derivation and simulation data, the correction
parameters are obtained, and the complete perturbation mathematical model suitable for high loss solution medium is
established. Nine groups of PAM solutions with concentration gradient of 25 mg*.~" and concentration range from 100 to 300
mg-l. ' are prepared. Through the vector network analyzer (VNA) for experimental verification, the experimental
measurement results show that the corresponding relationship between the resonance frequency of the resonant cavity and the
solution concentration is consistent with the theoretical calculation. The overall relative error of concentration measurement is
less than 4.1% ,and the average measurement error is 2.62%.
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Fig. 2 Electric field intensity distribution of longitudi-

nal section in solution tube
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Fig. 4

rate of the resonance frequency and the conductivity of

The relationship between the relative change

the perturbation medium
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