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Research and Development of Phase Change Material
Microcapsules and Functional Textiles
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Abstract ; Phase change material (PCM) microcapsules have broad application prospect in energy-storage and heat manage-
ment advanced functional material fields. Textile materials can be endowed with excellent self-regulating temperature func-
tion through integrating PCM microcapsules into textiles by various functional finishing approaches, which belongs to one of
the key techniques in developing high-performance individual protective equipment targeted at extreme temperature environ-
ment. The material composition of PCM microcapsules, three main processing methods including physical machinery,
physical chemistry and chemistry mechanism, as well as the commonly used characterization methods were introduced in
this paper. The research and development situation about the PCM microcapsule-based textile finishing methods and their
application in fields such apparel, health care, transportation etc. were also summarized in detail. In addition, the appli-
cation prospect and development direction of PCM microcapsule-based functional textiles in highly complex life support
systems for individual safety protection and military uniforms were also put forward in this paper.
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Fig.1 Schematic formation of the PCM microcapsules
through in situ polymerization
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Fig.2 SEM morphologies and size distribution of PCM

microcapsules fabricated at different stirring rates
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