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Hydroxylated boron nitride nanosheets modified phase change hydrogels %%

for enhanced thermal conductivity and electronic device
thermal management
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ARTICLE INFO ABSTRACT

Thermal energy starage technalogy using phase change materials s a viable solution for effectively addressing
heat dissipation issues in electronic deviees. However, current phase change materlals have some disdvantages
such as melidown leaks, ngidiny. and low thermal conductivity which affect their further application in thermal
management. In this study, compasite phase change hydrogels were synthestzed via in situ pulymerization using
sodium acetate trikydrate as the phase change material, acrylamide as the support matrix. and hydroxylated
boron nitride nanusheets btained by urea-assisted ball milling modification as the mudlified filler. The three-
dimensional network structure of this hydrogel effectively prevents leakage while maintaining a high encrgy
a—q of 1745 ). umu-,*,uumhya-plunn«m with thermal flexibility and

moderate adheuon stengih. The ed boron nitride heets enhances the thermal
mup—:mnm»zyw- K. After thermal management tests, compared (o the
cheatromic chip without computite phase change hydrogel { the el chip ded by
2780 5, and the thermal equilbrium temperature was reduced by 12.3 °C, demonstrating exceflent thennal
managemeat perfrmance. Therefore, the developed composite hydrogel demonstrates strong potential for
theymal managemsent o dectruns devices.

d for thermal However, current
POMs still suffer from problems such as easy leakage [11.12}, high ri-
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of PCMs.

Cnu-d 0 vacuum and other
methods, hydrogels effectively encapsulate. Sodium acetate tribydrate
(SAT) due (0 their robust three-dimensional network structure and

ve di into the gel network
s water at high temperatures, softening the gel, and transforming them
into salts at low thus the gel This

unique soft hard conversion mechanism imparts phase change hydro-
gels (PCH) thermal flexibility and moderate adhesion strength, Three.

management solutions. By Mu or releasing latent heat a1 nearly
constant PCMs eff ely alleviate overh: Lsues

1 +1. Compared to traditional active cooling methods, phase change
energy swrage exhibits several advantages. including compactness.
lightweight idu. rapid response. silent operation, and low energy

* 10, PCM -based have been
+ Carresponding, suthor
£ mud addresc (3 Wang)

network networks pravide continuous heat conduction
pathways that lower interfacial resistance and enable rapld, uniform
heat spreading at low filler fractions, thereby mitigating hot spots while
preserving latent heat: they also improve shape stability/leakage resis-
tance and can integrate multifunctional responses when the network s
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