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Fig. 1 Schematic diagram of MSPCMs formed through interfacial polymerization method

Tab. 1 Formula of MSPCMs

MSPCMS50 MSPCM60 MSPCM70 MSPCMS0
m(IPDI)/g 7.65 5.10 327 1.91
m(TEPA)/g 2.34 1.56 1.00 0.58
m(Paraffin)/g 10.00 10.00 10.00 10.00
m(OP-10)/g 0.71 0.61 0.53 0.48
m(SDBS)/g 035 0.30 0.27 0.24
m(Deionized water)/g 180.00 150.00 130.00 110.00
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Fig. 5 Particle size analysis of MSPCMs: (a) MSPCMS50; (b) MSPCM60; (¢) MSPCM70; (d) MSPCM80
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Fig. 9 Leakage testing of paraffin and MSPCMs

Tab. 2 Phase transition performance of paraffin and MSPCMs

Samples PCMC50 PCMC60 PCMC70 PCMC80 Paraffin
T./°C 60.4 60.6 60.9 63.6 64.8
AHJ(J-gY) 84.9 104.4 121.4 138.9 179.9
T/°C 54.0 535 529 50.1 50.8
AH/(J-g") 822 101.5 118.3 1357 173.9
% 50.0 60.0 70.0 80.0 100.0
EEpsc/% 94.5 97.0 96.8 97.1

note: latent heat of melting A/, and latent heat of crystallization A H; ar the enthalpy of solid-solid phase transformation and solid- liquid phase
transformation; melting temperature 7., and crystallization temperature 7; are the vertex temperature of solid-liquid peaks
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Preparation and Properties of Crosslinked Polyurea/Paraffin
Phase Change Microcapsules

Weilin He', Chenyang Wang’, Zhimeng Liu®, Xin He'*
(1. College of Electrical Engineering, Sichuan University, Chengdu 610065, China,
2. School of Chemical Engineering, Sichuan University, Chengdu 610065, China)

ABSTRACT: A new type of phase change microcapsules (MSPCMs) was synthesized by interfacial
polymerization method, using paraffin as phase change core and polyurea as shell material. The preparation
method is simple and economical, and the raw materials are readily available. The microstructure, chemical
structure, crystallization performance, thermal storage performance, thermal stability, and shape stability of
MSPCMs were analyzed by scanning electron microscopy, optical microscopy, particle size distribution, Fourier
transform infrared spectroscopy, X- ray diffraction, differential scanning calorimetry, thermogravimetry, and
leakage testing. The results show that the average particle size of MSPCMs ranges from 20 pm to 60 um. They
exhibit good thermal storage performance and stability, with a maximum latent enthalpy of 138.9 J/g. MSPCMs
have an initial decomposition temperature exceeding 150 °C and exhibit excellent thermal stability. Leakage
testing was conducted on MSPCMs, and no paraffin leakage occurs after heating at 80 °C for 1 h, indicating that
MSPCMs have good shape stability during phase transition process. This study provides a simple and efficient
strategy for synthesizing high latent heat shaped phase change microcapsules.

Keywords: paraffin; polyurea shell; phase change microcapsules; shape stability; interfacial polymerization



