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Preparation and properties of high filled octadecanol/expanded
graphite phase-change energy-storage materials
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(1.Longnan Electric Power Supply Company, Gansu Electric Power Company,

State Grid Corporation of China, Longnan 742500, China; 2.College of Energy and Mechanical Engineering,
Shanghai University of Electric Power, Shanghai 201306, China)

Abstract: Taking octadecanol (OC) as phase change material and the expanded graphite (EG) as the supporting
material , sixteen kinds of shaped composite phase change materials with different ratios of OC/EG are fabricated through
a melt blending-press setting method. The micro morphology, crystalline phase and functional group distribution of the
fabricated materials are analyzed by means of scanning electron microscope (SEM) ,X-ray diffractometer ( XRD) and
Fourier transform infrared spectrometer ( FT-IR).The phase change enthalpy, phase change temperature and thermal
conductivity of the materials are tested by using differential scanning calorimeter (DSC) and Hot-disk.Studies show that
the material with an EG content of 28% and a sample density of 900 kg-m™ has a melting enthalpy of 181. 48 kJ-kg™" ,a
solidification enthalpy of 161.52 kJ-kg™"' ,a melting temperature of —57. 14°C ,a crystallization temperature of 55. 46°C ,
and an effective thermal conductivity of 13.08 W-m™" K" that is about 34 times that of pure OC (0.38 W+m™' -K™"),
showing high heat storage/release performance and thermal conductivity. On this basis, fifty times heat storage/release
cyclic stability test is performed on the samples.It is found that the samples with an EG content of 28% and a high

density such as 900 kg-m™ or 1000 kg+m™ have better cycle stability, good thermal conductivity and solidification
exothermic characteristics.

Key words: octadecanol ; expanded graphite; phase change material; press setting; heat storage performance
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