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Figure 1 (Color online) Schematic representation for the gel-emulsion templated preparation of polymer foams.
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Figure 2 The representative structures of low-molecular mass gelators,cholesterol derivatives (a), and urea derivatives (b).
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(Color online) Comparisons of the density-dependent compressive strength (a), tensile strength (b), bending strength (c), and shear strength

(d) of the STPS foams as created in the author’s laboratory with those of representative known high-performance polymer foams.
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Abstract: Light-weight, high-strength polymer foams have outstanding properties such as sound insulation, thermal
insulation, energy saving, cushioning, shock absorption, and have found broad applications in high-end manufacturing.
However, the limited varieties and high technical barriers in preparation severely restrict their practical applications.
This feature article focused on the introduction of the characteristics and preparation process of a novel kind of light-
weight, high-strength cross-linked polystyrene foams, as well as the implementation strategy from high-load bearing
monoliths to high-performance membranes, where the porous materials are named as Soft Template-based Polystyrene
Foams (STPS). Comparisons of the STPS membranes with the developed and commercially available high-performance
expanded/sintered polytetrafluoroethylene (PTFE) membranes were made. In addition, perspectives on the future
development of the STPS materials and the related preparation techniques were provided.

Keywords: polymer foams, gel emulsion, soft template-based cross-linked polystyrene foams (STPS foams), selective
permeable membranes
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