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Thermoregulating Performance of N-tetradecanol Phase Change

Microcapsule and Its Applications on Cotton Fabrics
KE Xiaoming", WANG Han®, ZHANG Guoqing'® , FENG Xinxing" , CHEN Jianyong" , XIAO Liiming*, ZHOU Lan"
(la. Provincial Key Laboratory of Fiber Materials and Manufacturing Technology;
1b. Engineering Research Center for Eco-Dyeing and Finishing of Textiles, Ministry of Education,
Zhejiang Sci-Tech University, Hangzhou 310018, China;
2. The Middle School Attached To Sichuan University, Chendu 610065, China;
3. Zhejiang Yingfan New Materials Technology Co. Ltd. ., Yiwu 322000, China)

Abstract: Phase change microcapsules were prepared by means of miniemulsion polymerization with
phase change material n-tetradecanol as core material and styrene and butyl acrylate as wall materials. The
size, surface morphology, latent heat performance and thermal stability of the microcapsules were
characterized with Malvin laser granulometer, scanning electron microscope, differential scanning
calorimetry and thermogravimetric analyzer. Cotton fabrics were soaked and finished with n-tetradecanol
phase change microcapsule emulsion, and the thermal control performance, hand feeling and breathability
of the cotton fabrics were characterized with thermal infrared imager, fabric style tester and gas
permeability meter. The research results show that n-tetradecanol phase change microcapsules with an
average particle size of 463 nm and of good spherical shape can be obtained under the condition of ratio of
core material to shell material of 1 ¢ 1, of which the peak phase-transition temperature is 40. 95 °C and the
phase-transition enthalpy is 77. 8 J/g; the phase-transition enthalpy of the finished cotton fabrics can reach
up to 2580 J/(g « m*), which indicates obvious thermal control performance; after finishing, the hand
feeling of cotton fabrics is slightly reduced, but the breathability obviously decreases.

Key words: n-tetradecanol; phase change microcapsule; cotton fabric; thermoregulating performance
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