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Double-Layer Microwave Humidity Sensing Based on

One-Dimensional Nanomaterials *
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Abstract ; With the promotion of sensing technology , microwave humidity detection has been gradually formed and
developed in an all-around way. At present, the research mainly focuses on the structure design of microwave
devices while neglecting the corresponding improvement of the preparation of humidity-sensitive materials. For its
high specific surface area and porosity, one-dimensional nanomaterials are preferred sensitive materials to improve
the detection sensitivity. In this paper,a double-layer microwave sensor based on a novel split-ring resonator was de-
signed. Accordingly,the one-dimensional polyacrylonitrile nanomaterial was prepared by high voltage electrospinning
technology. The most robust electric field section was set as the sensitive region. The sensitivity of 0.05 dB/%RH
(based on insertion loss) ,0.15 °/% RH ( based on phase) , humidity hysteresis of 1.63% RH ( based on insertion
loss) ,3.56%RH (based on phase) ,and stability with the maximum error is 0.21%RH are achieved in the humidity
range of 10% RH ~ 90% RH. The results show that, besides optimizing the device structure, the preparation
technology of the sensitive material also highly affects the detection characteristics of the microwave humidity sensor.
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