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ABSTRACT

A high internal phase emulsion (HIPE), in which the volume fraction of the dispersed phase
is higher than the maximum packing volume fraction, forms a polyhedral thin film structure
by contacting droplets. The HIPE can be utilized as a template for fabricating microporous
structures. When the continuous phase is a monomer, polymerization of the emulsion
followed by removal of the dispersed phase results in a microporous foam. The open-cell
structure of polyHIPE is formed because the thermodynamically unstable thin film is easily
broken, allowing the cells to connect to each other. The cell size of polyHIPE can be
controlled by agitation, solvents, emulsifiers, and polymerization conditions. This foam can
be used in various fields such as gas storage media, polymer membranes, ion exchange
resins, catalyst supports, shape memory resins, tissue engineering scaffolds, and
supercapacitor electrode materials. In this study, electrically conductive polystyrene/carbon
nanotube (CNT) microporous foam was fabricated using HIPE as a template. CNTs were
modified with polypyrrole (PPy), a conducting polymer, to increase chemical affinity with
the oil phase of HIPE and improve electrical conductivity of the microporous foam. The
effect of PPy-modified CNT (PPy-CNT) was evaluated in terms of rheological properties,
morphology and electrical conductivity. The addition of PPy-CNT had a significant effect
on the rheological properties of HIPE and the electrical and mechanical properties of
polyHIPE. As the PPy-CNT content increased, the yield stress and storage modulus of the
emulsion increased, gradually exhibiting solid-like properties. In addition, as the PPy-CNT
content increased, the cell size of the microporous foam decreased, and the electrical
conductivity and crush strength increased.
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