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Abstract
In this paper, the thermal behaviors of expanded graphite(EG)/erythritol composites with different contents of EG were
studied. The surface and structure properties of the composites were determined by using scanning electron microscope
(SEM), transmission electron microscope (TEM), and X-ray diffraction (XRD), respectively. The thermal properties were in-
vestigated by differential scanning calorimetry (DSC) and thermal conductivity (TC). As experimental results, the thermal con-
ductivity of the composites increased with increasing the EG content. However, the latent heat was somewhat decreased in
the presence of EG. We could concluded that EG was highly promising materials for improving the heat transfer enhancement

and energy storage capacity of phase change materials (PCMs).
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Table 1. Properties of Erythritol and EG
Erythritol EG
Density (g/em’) 1.28 1.3
Thermal conductivity (W/mK) 0.733 4-200
Latent heat (J/g) 354.7 327
Specific heat (kJ/kg - K) 2.66 -
Melting point (C) 118-130 -
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Figure 1. A mechanism showing the formation of EG/erythritol
composites.
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Table 2. Intedayer Distance (dy:) of Natural Graphite and EG

Natural graphite EG

Interlayer distance

(do2) (A)

(b)
Figure 2. SEM images of natural graphite (a) and EG (b).
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Figure 3. XRD patterns of natural graphite and EG.
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(d)

Figure 4. SEM images of EG/erythritol composites as a function of EG
content; (a) pure erythritol, (b) EG 5% (c¢) EG 10%, and (d) EG 20%

(@ (b)

Figure 5. TEM images of EG/erythritol composites as a function of
EG; (a, b) EG, and (c) EG 20%
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Figure 6. XRD patterns of EG/erythritol composites as a function of
EG content.
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Figure 7. Thermal conductivity of EG/erythritol composites as a
function of EG content.
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Figure 8. DSC curvs (a) and latent heat (b) of EG/erythritol composites
as a function of EG content.
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