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Preparation and thermal properties of phase change microcapsules

with low formaldehyde content and high core-wall ratio
LUO Chenglin. ZHAO Lutong » MI Yifang » CAO Zhihai
(Key Laboratory of Advanced Textile Materials and Manufacturing Technology, Ministry of
Education, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: The energy storage capacity and environmental friendliness of phase change microcapsules
are the key indicators to determine their application value. In this paper, the melamine-formaldehyde (MF)
phase change microcapsules with low formaldehyde and high core-wall ratio were prepared by using
paraffin core material with a melting point of 28 °C, via in situ polymerization and aldehyde removal. The
structure, morphology, and properties of MF phase change microcapsules were characterized by infrared
spectroscopy, differential scanning calorimetry and scanning electron microscopy, etc., and the impact of
core-wall ratio on the thermal properties of MF phase change microcapsules was explored. The results
indicate that the microencapsulation of paraffin can not only prevent the leakage of paraffin, but also
promote the thermal stability of paraffin. MF phase change microcapsules have good surface morphology
and good dispersibility in water. By adjusting the ratio of core material to wall material, the encapsulation
ratio of MF phase change microcapsules reaches 93.3%, and the enthalpy value is 214.5 J/g. More
importantly, by adding melamine in batches to prepare prepolymers, the formaldehyde residue in MF
phase change microcapsules can be effectively lowered from 361. 3 mg/kg to 317. 7 mg/kg. On this basis,
adding 40% urea can further reduce the formaldehyde residue to 121 mg/kg.

Key words: in-situ polymerization; phase change microcapsules; melamine formaldehyde resin; low

formaldehyde; high core-wall ratio
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