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Preparation of Cured Porous Epoxy Resin Films via Polymerization
Induced Phase Separation
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(School of Mechanical and Power Engineering, East China University of Science and Technology, Shanghai 200237, China)

Abstract: A high-reactivity aliphatic amine curing agent (type 593), a volatile solvent (propylene glycol methyl ether), and
an epoxy monomer (bisphenol A diglycidyl ether) were combined into a novel system (denoted as Ink), which enables rapid
curing, phase separation, and solvent removal at room temperature. Using the polymerization induced phase separation
technique, blind-pore type epoxy cured films were fabricated through precuring and film curing at 25 °C, followed by a final
high-temperature curing step. Attenuated total reflectance Fourier transform infrared spectroscopy (ATR-FTIR), phase
contrast microscopy, and optical microscopy were employed to investigate the curing reaction, phase separation process, and
morphological evolution. When the film curing time was fixed at 120 min, the average pore diameters of the blind-pore type
epoxy films obtained with precuring time of 60 min and 120 min were 0.50 pm and 0.87 pm, respectively, indicating that
extending the precuring time increased both pore diameter and depth. Moreover, a through-pore type epoxy cured film was
obtained by using deionized water as an antisolvent to promote phase separation. This process significantly simplifies the

preparation of porous epoxy cured films.
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Fig. 1 Schematic diagram of the formation process of cured porous epoxy resin films
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Fig. 3 Phase-contrast micrographs of Ink
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(£)ID120FD120, respectively
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Fig. 9 Pore size distribution diagram of cured porous epoxy resin films with different precuring time after high temperature curing
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Fig. 10  Optical micrographs of cured porous epoxy resin films with different film curing time after high temperature curing
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Fig. 12 SEM images of ID120FD60-B2: (a) front side, (b) cross-section and (c) back side
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