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Abstract — In this study, we have measured the thermo-physical properties of pure organic phase change materials
(PCMs) and their mixtures which have the melting points from 0 to 15 °C by using a modified T-history method. These
organic PCMs can be used as coolant materials for packaging and shipping of vaccines. Through measuring the thermo-
physical properties of pure paraffins, we were able to know that we could improve the reliability of measurement if we
considered the melting point of each material and subsequently decided an optimum coolant temperature for each system.
The modified T-history method showed a potential usefulness for reliably measuring thermo-physical properties of organic
mixtures with avoiding possible inaccuracy of measurement due to using a small amount of sample at DSC measurement.
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Fig. 1. Schematic diagram of a T-history set-up.
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Fig. 2. Modified T-history diagram for organic materials. a, N-Tet-
radecane; b, N-Pentadecane; ¢, N-Hexadecane.
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Table 1. Thermo-physical properties of organic materials measured by modified T-history method

Material Melting point (°C) Heat of fusion (kl.kg ™) Heat capacity of solid phase C,,; Heat capacity of liquid phase C,,,
(ref. [6]) (ref. [6]) (kl kg K™ (kl.kg™ K™
N-Tetradecane 5.7(.5) 233.46 (226) 2.11 3.83
N-Pentadecane 11.8 (10.0) 202.66 (205) 1.6 3.21
N-Hexadecane 18.6 (18.2) 266.89 (237) 5.9 11.7
Table 2. Difference between measured values and literature values
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Fig. 3. Modified T-history diagram for various organic mixtures of
N-Tetradecane and N-Hexadecane.
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Table 3. Thermo-physical properties of organic mixtures (N-Tetradecane
and N-Hexadecane) measured by modified T-history method

Mol fraction of Freezing point Heat of fusion

N-Tetradecane (°C) (klkg™)
0.00 18.6 266.89
0.16 14.0 184.30
0.31 12.1 162.06
0.45 10.4 153.03
0.60 5.6 147.69
0.73 3.7 146.99
0.87 22 149.55
0.94 1.8 167.56
1.00 5.7 233.46
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