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Application of Thermal Conductivity Enhanced Phase Change
Microcapsules on Cotton Fabrics
LIU Jiayu, CUI Yanru, JIA Lingyun, LIU Pengtao

(China Light Industry Key Laboratory of Papermaking and Biorefinery, Tianjin Key Laboratory of Pulp and Paper,
State Key Laboratory of Bio-based Fiber Materials, China Textile Industry Key Laboratory of High-performance
Fibers Wet-laid Nonwoven Materials, College of Light Industry Science and Engineering, Tianjin University of

Science and Technology, Tianjin 300457, China)

Abstract: Nano-alumina, nano-silicon carbide and graphene nanosheets were used to modify the n-octadecane/
nanocellulose/melamine formaldehyde resin phase change microcapsules. Then the microcapsules were applied on
cotton fabric, and the thermoregulation fabrics were prepared by ultrasonic-assisted impregnation. The microscopic
morphology, phase change properties, temperature regulating properties, thermal conductivity and air permeability
of this fabric were analyzed. The results showed that, compared with the untreated cotton fabric, the microcapsule
temperature regulating fabric had good thermal conductivity and temperature regulating properties, but its air
permeability decreased. The cotton fabric M3 treated with graphene nanosheets modified phase change
microcapsules had the best thermal conductivity coefficient of 87.0x107 W/(m+K), and it had a certain temperature
regulating function within the temperature range of 30-35 “C. For M3, the air permeability decreased the least, with
a decrease rate of 20.4%. The fabric treated with thermally conductive enhanced phase change microcapsules had a
better temperature regulating effect.

Key words: microcapsules; thermal conductivity enhancement; thermoregulated textiles; cellulose; phase change
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