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A B S T R AC T

Epoxy membranes were prepared from epoxy resin, D.E.R. 331, and cured with 2,4,6-
tris-(dimethylaminomethyl) phenol (DMP-30) in diisobutyl ketone (DIBK). It was found that either 
the surface or bulk morphology of the cured polymers was dependent on the solvent fraction in the 
reactive solution. SEM showed the surface pore size of the epoxy membranes was approximately 
0.12 to 1.46 μm. It was observed that the overall porosity increases from approximately 0.38 to 0.54 
by increasing the concentration of DIBK from 32 to 40 vol.% in the curing solution. Furthermore, 
the epoxy membranes possessing connected channels were formed via chemically induced phase 
separation (CIPS). The connected structure of the epoxy membrane was further confi rmed by a 
permeation test. The permeability of the solvent was approximately 7−5700 l/m2·hr bar, which was 
dependent on the porous structure, and cyclohexane had the highest permeability compared to 
the other solvents. The glass transition temperature of the cured epoxy membrane was higher than 
110oC, and good thermal stability was confi rmed by thermogravimetric analysis (TGA).
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1. Introduction

Porous polymers have been found to have many 
useful applications, including as separation media, 
foams, chromatography supports, and membranes for 
cell culture [1−3]. Many methods have been developed 
to produce different morphologies of porous polymers. 
Chemically induced phase separation (CIPS) is a process 
in which a homogeneous solution of monomers or pre-
polymers and solvent become phase separated during 
polymerization. The porous polymers are then obtained 
after evaporation of the solvent in the matrix by heat-
ing the sample above the glass transition temperature, 
Tg [4−6]. For example, macroporous epoxy networks 
with a narrow pore size distribution and a closed-cell 
morphology have been prepared from epoxy resin 

cured with a primary amine in the presence of hexane or 
cyclohexane [7,8]. It was proposed that the solvent-rich 
closed domains were formed via nucleation and growth. 
Furthermore, the pore size and distribution could be 
controlled by the fraction of solvent.

Because epoxy thermosets have great versatility, 
low shrinkage, good chemical resistance, low dielectric 
constant (Dk), and outstanding adhesion, the porous 
epoxy networks can be applied as a low Dk material 
or as a matrix to host another phase that contains con-
ductive or electro-optical properties [9]. Furthermore, 
it has been reported that when phase separation is 
induced via step-wise polymerization, it is diffi cult to 
obtain bi-continuous structures from the addition of a 
low-molecular-weight compound, such as a solvent. In 
the curing system of epoxy resin with a primary amine, 
polymers grow mainly via a step-wise polymerization, 
which causes a closed-pore structure in the epoxy matrix 
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