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Preparation and photothermal properties of solid-solid phase change polyurethane-based
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Abstract : Solid-liquid phase change materials enhance thermal management and utilization by storing and releasing latent
heat, offering significant potential in waste heat recovery, temperature control, and building insulation. However, challenges such as
leakage and dependency on a single heat source have hindered their widespread adoption. To address these challenges, a solid-solid
phase change polyurethane incorporating polyethylene glycol (PEG) was developed as the soft segment monomer, isophorone diiso-
cyanate for the hard segment, and butanediol and trimethylolpropane tris (mercapto)-propionate as chain extenders and crosslinkers,
thereby converting solid-liquid phase change PEG into solid-solid phase change polyurethane-based materials (SSPU). The effects of
PEG with different molecular weights and flexible components on the structure, mechanical and heat storage capacity of the SSPU
were investigated. A photothermal dye (IR780) was also incorporated to endow SSPU with photothermal conversion capabilities.
The results show that SSPU retains the crystallization ability of PEG, exhibiting advantages such as no leakage risk, high latent heat
(122.1 J/g) , high thermal stability (temperature of thermal decomposition exceeds 350 °C), good cycling stability (no enthalpy deteri-
oration during cyclic tests), high flexibility and re-processability. After introducing the IR780, the SSPU demonstrates excellent
photothermal conversion, temperature regulation, and cycling stability , making it promising for applications in solar energy utiliza-
tion and thermal management.
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Fig. 1 Preparation process and phase transition mechanism of SSPU
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