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Preparation of Azobenzene Maleimide Fluoropolymer and the Stimulus Response of HF to Coated Fabric
WANG Shulun', ZHAO Ying', FAN Wentao', LIU Yuzhen', YUE Mingyan', YAN Wei', ZHAI Congcong’
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Abstract : Hydrogen fluoride (HF) is an important raw material in the fluorine chemical industry. However, the leakage of HF
can cause severe burns and bone erosion for those exposed. To ensure the safe production in the fluorine chemical industry, a smart
fabric coating composed of a fluorine-containing polymer [P(MAB-co-HFBMA)] with a HF stimulus response based on azobenzene-
phenyl maleimide was proposed. Firstly, P(MAB-co-HFBMA) was prepared by solution polymerization using MAB and methyl
methacrylate hexafluorobutyl ester (HFBMA), and its structure and molecular weight were characterized by Fourier transform infra-
red spectroscopy and gel permeation chromatography. The results show that synthesized P(MAB-co-HFBMA) has a molecular
weight of 32 040 g/mol. Further, the P(MAB-co-HFBMA) coating was prepared on the surface of non-woven fabric by ultrasonic
immersion technology. The contact angle test and coating durability test results indicate that the obtained fabric coating exhibits
excellent hydrophobic properties and is firmly bonded to the non-woven fabric. After the coating is exposed to the gas HF, the
azobenzene functional groups in the P(MAB-co-HFBMA) undergo protonation reactions with HF, resulting in a rapid color change
from yellow to orange-red. This indicates that the coating has a rapid visual color response to the hazardous gas HF and has good
application potential in the field of high-performance intelligent sensors.

Keywords : hydrofluoric acid ; fluorine-containing polymer ; maleimide ; stimuli-responsive ; sensor
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