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Preparation and thermal properties of paraffin/SiO,/mEG phase change materials
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Abstract:In order to enhance the thermal conductivity paraffin wax (PW ) and solve its leakage problem, a
synergistic system comprising hybrid size-expanded graphite ( mEG) and silicon dioxide ( SiO,) nanoparticles is
developed. A novel shape-stable PW/Si0,/mEG composite phase change material is prepared via the impregnation
method , and its thermal properties , microstructure ,and cycling stability are studied.Results show that the prepared PW/
Si0,/EG-20 mesh-18 pm has a rich three-dimensional adsorption network and presents a great adsorption effect for PW.
It is shown that the prepared PW/Si0,/EG-20 mesh-18 pum can achieve leak-free thermal storage at 110°C and below
temperature , showing good morphological stability. mEG greatly improves the heat transfer performance of the phase
change material. The addition of 10 wt% EG-20 mesh-18 pwm enhances the thermal conductivity of PW/SiO,/mEG to
4.05 W/(m-K) ,which is about 14. 1 times that of pure paraffin.In addition, it is also observed that the phase transition
temperature of PW/Si0,/EG-20 mesh-18 wm sample only changes by 0. 3°C and the latent heat decreases by 2.20 J-g™'
after 300 cycles of melting and solidification, showing good thermal cyclability.

Key words: composite shaped phase change materials; paraffin; SiO, nanoparticles; hybrid size-expanded

graphite ; thermal performance
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