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Preparation and properties of thermal conductivity-enhanced PEG-based solid-solid phase change composites
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Abstract : Polyethylene glycol (PEG)-based phase change materials (PCMs) hold broad application prospects in fields such as
photovoltaic systems, electronic packaging, and wearable devices. However, traditional PEG-based PCMs have defects such as poor
thermal conductivity and liquid leakage. To address these issues, a PEG-based solid-solid phase change composite (SSPCMs) with
both high thermal conductivity and anti-leakage properties was developed. Hydroxylated boron nitride nanosheets (BNNS) were
prepared via alkali treatment-ultrasonic exfoliation, followed by surface modification through dopamine self-polymerization to
obtain modified fillers (P-BNNS). Subsequently, covalent bonding between P-BNNS and PEG matrix was realized via isophorone
diisocyanate (IPDI) crosslinking reaction, and a self-healing network by introducing dynamic disulfide bonds was constructed. The
results show that P-BNNS significantly enhances the interfacial adhesion between BNNS and PEG matrix, enabling their uniform
dispersion in SSPCMs. It also provides abundant nucleation sites, effectively refining the spherulitic structure of PCMs. When 5wt%
P-BNNS is added, the thermal conductivity of P-BNNS-SSPCMs composites reaches 0.47 W/(m+K), which is 1.88 times that of
pure PEG. In addition, P-BNNS can effectively improve the thermal decomposition temperature and mass residual rate of P-BNNS-
SSPCMs composites, endowing its promising thermal stability. The P-BNNS-SSPCMs composites also exhibit excellent morpholog-
ical stability and solid-solid phase change performance, with no liquid leakage observed after heating at 80 °C for 30 min. Moreover,
due to the presence of the dynamic crosslinking network , P-BNNS-SSPCMs composites show good self-healing ability.
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%1 PEG6000,SSPCMs #1 P-BNNS-SSPCMs £ & #1 #1148 T4 1%
Tab.1 Phase change characteristics of PEG6000,SSPCMs and P-
BNNS-SSPCMs composites

Samples T/C AH/J-g") T/ C  AH/J-g)

PEG6000 62.5 210.3 39.8 192.7

SSPCMs 50.3 128.1 29.0 104.0
1%-P-BNNS 52.7 1334 28.4 111.9
3%-P-BNNS 50.0 123.0 27.0 99.5
5%-P-BNNS 47.8 105.2 25.8 98.4

Notes: 7, is melting temperature; AH, is melting enthalpy; 7, is
crystallization temperature; AH, is crystallization enthalpy.
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