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Development of the Latent Heat Material [ CALGRIP®
for Temperature Management Transportation
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We have developed a sophisticated new LHM (Latent Heat Material) consisting of paraffin and olefinic
block copolymer(OBC). This OBC-based LHM (OLHM)has a shape-stabilized capacity, keeping solid
state both above and below the melting point of paraffin, and has a high fluidity above 80° C. Latent heat of
fusion and melting point of the OLHM are slightly lower than those of pure paraffin. This slight difference
in thermal properties indicates that OBC and paraffin are not completely miscible and at a phase-separated
state in OLHM. From the results of paraffin leakage test, the maximum content of paraffin retained in
OLHM was determined to be around 90 % in weight.

We observed that the internal temperature of a carton box, located in the thermal insulation box with
packed OLHM, was kept constant for 100 hours. Due to its excellent thermal storage performance, the pro-
posed OLHM can be promising candidate materials for temperature management transportation.
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Figure 1 Pictures of OC16LHM (a) at 80C, (b)
at 25, (c) at 0C

Figure 2 Schematic diagram of OLHM molecular
structure
(a) at 80C, (b) at 25T, (c) at 0T
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Figure 3 Pictures of SC16LHM (a) at 80C, (b) at
25T, (c) at 0C
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Table 1 DSC analytical results of OLHM
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Figure 4 Experimental method
A)OC14LHM package (7kg, C1490wt%,
packed into the film), B)Carton box (7.5
L), C) Thermal insulation box (25L)

Sample name Melting point Solidification point Supercooling Heat of fusion
OC14LHM 4.0C 0.3C 3.7C 190k]/kg
OC16LHM 15.8C 13.6C 2.2T 200k]/kg
OC18LHM 25.7C 24.4C 1.3T 200k]/kg
Cl4Paraffin 5.0C 1.0TC 4.0C 230k]/kg
C16Paraffin 16.8C 14.4C 2.2C 240k]/kg
C18Paraffin 26.8C 23.8C 3.0C 240k]/kg

Table 2 Amount of paraffin leakage after thermal cycle test

Paraffin

Sample name Paraffin content

Amount of paraffin leakage

on the surface After50cycles After100cycles
OC14LHM 90. 0%in weight None Oppm Oppm
OC16LHM 90. 0%in weight None Oppm Oppm
OC18LHM 90. 0%in weight None Oppm Oppm
92.5%in weight Observed 350ppm -
95. 0%in weight Observed 1300ppm -
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Figure 5 Thermal storage observation
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