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Preparation and Thermal Characteristics of
Hexadecane/xGnP Shape-stabilized Phase Change Material
for Thermal Storage Building Materials
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Abstract

Hexadecane and exfoliated graphite nanoplate (xGnP) composite was prepared as a shape-stabilized phase
change material (SSPCM) in a vacuum to develope thermal energy storage. The Hexadecane as an organic phase
change material (PCM) is very stable against phase separation of PCM and has a melting point at 18°C that is
under the thermally comfortable temperature range in buildings. The xGnP is a porous carbon nanotube material
with high thermal conductivity. Scanning electron microscope (SEM) and Fourier transformation infrared
spectrophotometer (FT-IR) were used to confirm the chemical and physical stability of Hexadecane/xGnP SSPCM.
In addition, thermal properties were determined by Deferential scanning calorimeter (DSC) and Thermogravimetric
analysis (TGA). The specific heat of Hexadecane/xGnP SSPCM was 10.0J/g-K at 21.8C. The melting temperature
range of melting and freezing were found to be 16-25C and 17-12°C. At this time, the laten heats of melting and
freezing were 96.4]/g and 94.8]/g. The Hexadecane was impregnated into xGnP as much about 48.8% of
Hexadecane/xGnP SSPCM’s mass fraction.

Keywords : Shape-stabilized phase change material (SSPCM), Exfoliated graphite nanoplate (xGnP),
Hexadecane(Z AFH|7}), thermal energy storage(% <), Thermal properties(€4 %)
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Table. 1 Properties of xGnP
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Surface area (m%g) 20.4

Bulk density (g/cm’) 0.0053-0.01
Pore volume (cm®/g) 0.081
Thermal conductivity (W/m-K) 2-300
Specific heat capacity (J/kg-K) 710
Hexadecane> ©429} 42 o] Fo%] &3}

FAaAEe 7] PCM A< ot} Hexadecane

o] B Table. 29 7).
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Table. 2 Properties of hexadecane

Melting temperature (C) 18.0
Heat storage capacity (J/g) 257.7
Specific heat capacity (J/g-K) 65.1
Thermal conductivity (W/m-K) 0.39
Density (kg/m’) at 25C 773

2.2 Shape-stabilized PCM A Z4H
Hexadecane®} xGnP= A Z3¥ SSPCM<
FEjol Al Al zsEATE 2 Aol AFEH
A= Fig. 13 2o 2222 £
3l5l7] Aol xGnPE ZEt~a o

7l

2

S AP

Y, AEFAE 7HsAA xGnPY 71E &
o 1 BE

ol OH

EAsE BE 375 AATY -3
5 ZEopaas "—‘.‘*J
&7] Atolell A& W
T 2 whA] F] g
g = HBE 7%12 E7dE el A 30
oF # Al #, Hexadecane®] xGnP2] 7]

2 Fie] 3 HEE g} Fig. 2+
xGnP® Hexadecane®] xGnPd &3+
Hexadecane/xGnP SSPCM¢] 4 &-o]t}. Fig.
2 (b)9] Hexadecane/xGnP SSPCME HW
o g deoltt 1ygk ol AFHARE
20Co]laL, olm xGnP 7]& <o EA4s+=
Hexadecane®] =7 0] 18Co]7] wfitef o]
PCM& difo 7 &3t}

%E

il
e
=2
o
D
)
=
N

okl M _ﬂ z

Fig. 1 Vacuum equipment to prepare SSPCM

Fig. 2 (a) xGnP, (b) Hexadecane/xGnP SSPCM
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Fig. 4 SEM (a) xGnP, (b) Hexadecane/xGnP SSPCM
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Fig. 5 Specific heat of Hexadecane/xGnP SSPCM
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