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Development of progressive freeze-concentration as a method

for high-quality and energy-saving concentration
Osato Miyawaki (Department of Applied Biological Chemistry, The University of Tokyo)

Progressive freeze-concentration forms only a single ice crystal in the system so that
process is much simplified as compared with the conventional method of suspension
crystalization, in which many small ice crystals are formed in the system. Therefore,
progresseive freeze-concentration is expected to reduce the process cost for freeze
concentration substantially. In progressive freeze-concentration, a slow growth rate of
ice crystal and a high mass transfer rate at the ice-liquid interface are important to
obtain a good ice purity. A tube ice system was effective for the scale-up of the
progressive freeze-concentration. Progressive freeze-concentration will be applicable to
high-quality concentration of liquid food such as fruits juice, coffee, milk, etc, as well
as freeze-concentration-crystallization for purification of thermally unstable materials.
Progressive freeze-concentration is also expected to be applicable even to wastewater
treatment, which may be combined with a low-temperature energy recovery system to

reduce the process energy cost.



