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Kinetic model and phase-field of freeze concentration of litchi juice
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Abstract In this paper,litchi juice was used to investigate the loss of soluble solid by ice crystal entrainment and the
influence on the growing rate of ice crystals during freeze concentration,based on which the mechanism of formation of
ice was studied. Based on the analysis of the freeze concentration kinetic model established, authors utilized the phase-
field model theory,which has been widely used in the metal microscopic structure field at home and abroad, to stimulate
the ice crystal growth. The results showed that the growing rate of ice was proportional to the mass of ice in the juice
and was inhibited by the maximum mass of ice crystal. The result also showed that branches were grew out from round

ice crystals with the increasing of freezing time and cooling rate; the more the branches, the more ice crystals

entrainment, which resulted in the more loss of soluble solid in juices.
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Fig. 1 Changes of solute concentrations in solution

and ice phase with freezing times
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Fig. 2 Masses of litchi frozen concentrated solution

and ice crystal obtained from both

experiment and calculation
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Fig. 3 Concentrations of litchi frozen concentrated
solution and ice crystal obtained from

both experiment and calculation
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Fig. 4 Evolvement of ice crystal pattern at different freezing times
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Fig. 5 Evolvement of ice crystal pattern under

different cooling rates
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