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Preparation and properties analysis of capacitive proximity sensors
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Abstract: In order to solve the problems of current capacitive proximity sensors, such as complex
preparation process, insufficient sensing performance and unclear influence of dielectric on performance.
reduced graphene oxide@polymethyl methacrylate (rGO@PMMA) dispersion was blended with poly(n-
butyl acrylate) (PBA) latex and the blend was dried to obtain rtGO@PMMA /PBA flexible composite film

sensors. The surface morphology of the composite particles and the adsorption performance of rGO were

Wk H BT 2022—08—11 P4 H 91 :2022—11—03

BEATH . WA ARBARES T H (LY18E030008) 52021 i T i AL %] T3 H (20210115)
fEE T £ RI998— ), 5B LA BN B AR 5T A, 32 N AL s 7 T A AF T
WEEE . &, E-mail: yanglei@zstu. edu. cn



220 HTTLH T RS2 CA AR 2023 4F 49 H

characterized by scanning electron microscopy (SEM), infrared spectroscopy and ultraviolet spectroscopy.
The proximity sensing performance of different dielectric film sensors was explored by the inductance,
capacitance and resistance tester (LCR meter). The results showed that graphene oxide (GO) was
adsorbed on PMMA with a wrinkled surface, and rGO after Ve reduction could still be stably adsorbed on
the surface of PMMA particles to form rGO@PMMA composite particles. However, when the content of
the composite particle tGO@PMMA in rtGO@PMMA/PBA composite films increased to 10. 0%, rGO@
PMMA/PBA composite film was still flexible. With the increase of the filling amount of rtGO@PMMA
composite particles in the film, the dielectric constant and electrical conductivity were enhanced. When the filling
amount of the composite particle tGO@PMMA was 0.20%, the sensors’ performance was the optimal. The
sensors were flexible, could sense the minimum objects in the maximum sensing distance, and could identify the

objects and the orientation of objects under shallow sandy soil. The above research results provide a new method

for the preparation of high-performance flexible proximity capacitive sensors.
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