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Preparation and structural analysis of microporous polyelectrolyte

films based on hydroplastic foaming
CHEN Haodong ,CAO Junziao ,CHEN Xiachao
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Abstract: To obtain polyelectrolyte films with controllable microporous structures, hydroplastic
foaming was applied. This technique involves in situ inducing bubble nucleation and growth within
hydroplasticized polyethyleneimine/poly Cacrylic acid) composite films, thereby fabricating microporous
polyelectrolyte films. Nanoindentation, optical spectroscopy, and scanning electron microscopy were
performed to measure the hydroplastic effect, photolysis-induced gas release, and microporous structures
of polyelectrolyte films. The effect of hydroplastic treatment, foaming agent content, and laser intensity
on the microporous structures of polyelectrolyte films was investigated. Results demonstrate that the
elastic modulus of polyethyleneimine/poly(acrylic acid) complex films could be decreased dramatically by
hydroplastic treatment from 863. 98 MPa to 4. 36 MPa; upon exposure to ultraviolet laser, nitrogen was
released due to the photolysis of azido groups, which induced in situ bubble nucleation and growth, and
resulted in the formation of a closed-cell foam structure within the plasticized films; when the enrichment
time of 4,4'-diazido-2, 2 -stilbenedisulfonic acid disodium was 30 min and the intensity of laser irradiation
was 500 mW, the expansion ratio of the films was 1. 83 and the average pore size was 1. 61 pm. This study
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provides a novel approach and robust experimental foundation for yielding microporous polyelectrolyte

films with controllable porous structures.
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