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Study on Supercooling Characteristics of
Disodium Hydrogen Phosphate Dodecahydrate Hydrate Salt for Cold Chain Transportation
Zhao Ju Wang Xiang LiFangyu XulJingneng Zhu Hongliang
( Shanghai Institute of Quality Inspection and Technical Research, Shanghai, 200072 )

[ Abstract ] The supercooling characteristics of the phase change heat storage materials of disodium hydrogen phosphate
dodecahydrate hydrate salt had beed studied with the methods of the step cooling curves, according to the uniform nucleation and
non-uniform nucleation mechanism.The more the number of phase transitions, the smaller the height of the liquid level and the
greater the cooling rate, the easier it is to promote uniform nucleation and reduce the degree of supercooling of the pure hydrate salt.
Sodium tetraborate decahydrate, sodium sulfate decahydrate, sodium acetate trihydrate, sodium pyrophosphate decahydrate, which
belong to the same monoclinic crystal system and have similar lattice parameter differences(ratio: about 15%) with disodium
hydrogen phosphate dodecahydrate is poorly effective in promoting non-uniform nucleation. However, The lattice parameters of
orthorhombic sodium silicate nonahydrate are quite different (ratio: 37%), and the effect of suppressing the phenomenon of
supercooling is the best. The degree of supercooling is reduced to within 2°C, and the mass fraction of 3%~4% is the most suitable
nucleating agent addition ratio.

[ Keywords] supercooling; phase change materials; hydrate salt; disodium hydrogen phosphate dodecahydrate; phase change

heat storage technology; cold chain transportation
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Table 1 Crystal parameters of several nucleating agents
K& m AR a/A b/A c/A a/° B/ y/° ZEFI%
Na;HPO4- 12H,0 PN ES 15.71 9.015 12.77 90 121.4 90 0
Na;Si03-9H,0 B dR R 11.74 17.03 11.6 90 90 90 37.3
Na;B407-10H,0 R R 11.84 10.63 12.32 90 106.6 90 14.6
NasP,07-10H,0 BRRR 17.01 6.96 14.85 90 112 90 13.8
Na;S04 10H0 BRRR 11.47 10.352 12.759 90 107.8 90 13.3
CH3;COONa-3H0 RN R 12.32 10.43 10.38 90 111.7 90 16.0
SrCl-6H0 AVALLED 7.94 7.94 4.108 90 90 120 37.8
*k2 LR
Table 2 Experimental instruments
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Fig.1 the step-cooling curve of Hydrate salt
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Fig.2 The step-cooling curves of pure DHPD with 5 cycles
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Table 3 Relevant parameters of test container for

samples
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Fig.5 Step-cooling curves of DHPD with nucleating
agents for different crystal structure
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