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Fig.1 SEM of (a)MF, (b)) MEPCM adsorbed on MF and (c) the PMS composite aerogel; (d)the real picture; SEM of (e)

the phase change microcapsule and (f) pore structure

Fig.2 SEM magnification of pore structure of PMS materials with different MCPEM adsorption time((a): PMS-5;
(b): PMS-2; (c): PMS-1) and different gel temperature ((d):30 C; (b):40 C; (e): 50 C)
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Fig. 3 (a)Adsorption-desorption isotherms and (b)pore size distribution (PSD) curves of BJH for PMS
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Fig.4 Density curve of PMS.x composites with different MEPCM
adsorption time

FH Tab.1 A] %1, PMS (19 £k K 45 % 5 W B B[] Al 2
S e g N B ST A & W =}

Tab. 1 Physical properties of PMS.x

Physical property PMS., PMS., PMS,; PMS.. PMS
Line shrinkage 11%+0.1% 10%+0.2% 9%+0.2% 6%+0.2% 4%+0.1%
Compressive strength/MPa 2.98 3.06 3.27 3.49 4.16
Mean diameter/nm 53 52 4.9 42 4.0
Specific surface area/(m* g") 608.6 541.2 355.0 209.3 159.5
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Fig. 8 Contact angles of different samples
(a): PMS-5 after surface modification; (b): PMS-5 without surface modification; (c): MF
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Structure and Properties of Melamine/Silicon Dioxide Flexible Aerogels Loaded
with Phase Transition Microcapsules

Jing Li, Jie Huang, Yiting Zhang, Yajing Li, Jianming Rui, Peilin Ma, Bo Zhang
(School of Material Science and Engineering, Tianjin Chengjian University, Tianjin 300384, China)

ABSTRACT: In order to further expand the functional application of aerogel materials and make them more widely
used in building thermal insulation and energy saving, phase change microcapsules (MEPCM) modified with vacuum
adsorption particles were prepared using melamine sponge (MF) as skeleton support, melamine/silicon dioxide
flexible aerogels (PMS) loaded with phase change microcapsules were prepared by in situ growth of silica- based
aerogels through sol-gel method. The effects of the phase change microcapsule loading and gel temperature on the
structure and properties of the composites were studied. The results of scanning electron microscope analysis show
the the phase change microcapsules are adsorbed inside the MF skeleton, the aerogel particles grow on the
microcapsule and its surface, the specific surface area varies from 608 m’/g to 159 m*/g, and the pore diameters are 1~
5 nm and 10~50 nm. The differential scanning calorimetry (DSC) shows that the phase change temperature of PMS is
suitable for building thermal insulation, the enthalpy of phase change can reach 75.05 J/g, and the enthalpy loss is
very small after several cycles. The composite material forms a stable macrostructure and its mechanical properties
are improved obviously, which lays a foundation for its application in the field of building thermal control.

Keywords: phase change material; acrogel; composite material; intensifies



