14

FOOD& MACHINERY

DOI:10.13652/j.issn.1003-5788.2019.12.003

B TR TR

= REBY S R IR g8 i

EHBEI2H BE2I8H [ 2019 F 12 A | RaS5H

AIEH

¥R BN I8 UE

Modeling and experimental verification of freeze concentration

(and freeze desalination) progress based on characterizing the

volumetric increment of materials
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Abstract: A mathematical model was established to characterize
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the freeze concentration process based on the volume increase of
materials, which was correlated with the crystallinity of the solu-
tion. The relationship between the height of liquid column and the
solute concentration was measured on a multi-pass freeze concen-
trator. The results were compared with the model prediction and
were used for model modification and the goodness of fit was
high. The crystallization rate error was within 5%
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Figure 1 Schematic diagram of the FC instrument
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Figure 2 Volume increase and crystallization rate at

different liquid column heights
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Figure 3 Crystallization rate of apple juice during

freezing concentration process
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Table 1 Experimental data of crystallization rate of freeze concentration of apple juice
B VR Cy/ Cy/ o1/ o2/ mi/ AV/ mi/ M/ fel Sl
T “Bx °Bx (gemL™1) (g+mL™1) g mL g g % %
1 10.2 15.7 1.038 1.051 0 3114 159.2 1 090.9 1229.5 35.03 39.48
2 15.7 23.1 1.051 1.087 0 3153 115.3 1 010.1 1 134.0 32.03 35.97
3 23.1 30.4 1.087 1.122 4 3261 105.4 783.1 908.3 24.01 27.85
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Figure 4 The relationship between the height of liquid

column and the mass of ice crystal with time
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Figure 5 Standard curve of the relationship between the
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mass concentration of sodium chloride solution

and the conductivity
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Table 2 Experimental data of crystallization rate of freeze concentration of seawater

BEw  C/ Cy/ Ci/ S/ o1/ 02/ my/  AV/  mi/  ma./  f./ ful

TR % % (g+ L™ (mSeem™ ) (gemL™ 1) (gemL™D) g mL g g % %
1 3.5 5.3 0.96 93.8 1.023 0 1.033 5 3069 136.6 1042.3 1163.8 33.96  37.92
2 5.3 8.0 1.03 147.8 1.033 5 1.053 5 3101 122.1 1046.4 1105.9 33.75  35.67
3 8.0 11.5 1.24 217.8 1.053 5 1.092 6 3161  90.4  961.9 1009.8 31.95 30.43
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Figure 6

concentration process
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