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We report here on the potential of organic phase change material (OPCM) gel as latent heat
storage materials. The OPCM (Hexadecane and Methyl laurate used in this work) gel was
prepared through the gelation of OPCM using an organic gelator (N-Lauroyl-L-glutamic acid
di-n-butylamide; LGBA, and N-2-Ethylhexanoyl-L-glutamic acid di-n-butylamide; EGBA, used in
this work). We found that the phase transition temperature between solid and liquid of OPCM in
gel was same with OPCM alone. Furthermore, the heat storage capability of OPCM gel was
higher than that of OPCM alone. Thermal stability of EGBA-OPCM gel was higher than that of
LGBA-OPCM gel, that is,
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network composed of fiber-like assemblies of LGBA than EGBA formed in OPCM. In order to
increase the thermal stability of LGBA-OPCM gel, the surfactants were added into LGBA-OPCM
gel. The surfactants are expected to form the reverse worm-like micelles in OPCM. So, the
formation of both reverse worm-like micelles of surfactants and fiber-like assemblies of organic
gelator in OPCM should increase the density of 3D network formed in OPCM. Indeed, the
leaking of liquid OPCM from OPCM gel after cooling and heating processes was prevented with
the addition of surfactants to the LGBA-OPCM gel.

Keyword: Latent heat storage material, Organic phase-change material (OPCM); Organic gelator
Organogel; Thermal stability
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Table 1. Thermal properties of Phase Change Materials (PCMs)?")

. . Thermal

PCM M%I’;lnrlg Sezzb&z_:])eat Latent heat conductivity

FZQC) (kJ kg™ (W m" K™
Solid | Liquid Solid | Liquid

Water 0 2.1 4.2 334 0.57 22

C14H30 5.9 1.8 2.1 229 0.34 0.14

Paraffin CieHaa 18.2 1.8 22 229 0.34 0.16
CigHas 28.2 1.8 22 243 0.34 0.15

Inorganic MgClz
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Figure 3. (Upper image) Phase transition from
solid to liquid of OPCM and (Lower image)
schematic illustration on the leakage of liquid
OPCM from substrate due to the phase
transition from solid to liquid of OPCM*
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Figure 6. States of (Top image) Hexadecane
(HD), (Middle image) LGBA-HDG and (Bottom
image) EGBA-HDG at -1°C and 40°C*®
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Figure 7. (Upper panel) Temperatures of (e)
hexadecane (HD) (60 mL), (o) LGBA-HDG (60
mL) and (m) EGBA-HDG (60 mL) recorded
during heating process from -1 °C to 40 °C.
(Bottom panel) (o) Average temperature (Tm)
and (histogram) average period (fm) of phase
transition from solid to liquid of HD itself and HD
in LGBA- and EGBA-HDG. The bars
represent the range between maximum and
minimum values in Tm and fm obtained from all

temperature measurements. 2
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Reverse worm-like micelle Table 2. Surfactants used in this work

of surfactants in OPCM Anionic surfactant

Sodium dodecylsulfate (SDS) C12H2s0S0.0'Na*

Cationic surfactant

OPCM gel

Dodecyltrymethylammonium

H3C(H2C)1N*(CHs)sBr

bromide (C12TAB)

3D network of organic gelator Tetradecyltrymethylammonium

fiber-like assemblies in OPCM HaC(H2C)1sN"(CHs)sBr

bromide (C14TAB)

Figure 12. Schematic illustration on the 3D , ,

Hexadecylammonium bromide R .

network of organic gelator fiber-like assemblies (CrTAB) HaC(H2C)isN'(CHa)sBr
16

and surfactant reverse worm-like micelles in L.
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OPCM.
Brij 52 C16H33(OCH2CH2).0H
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g 10 Pluronic P123 EO100POssEO100
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Figure 13. Amount of liquid ML leaked from @DELVC# Brij 72_LGBA_1\_/ILG ﬁx%@:{&m
LGBA-MLG and surfactant-LGBA-MLG after K ML OifA B ClIfEi 5283
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Figure 14. Brij 72-LGBA-MLG during thermal
cycle testing between -17°C and 40°C.
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