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Application of Refrigeration in Wastewater Treatment and Recycle
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Abstract Optimal refrigeration temperature, wastewater treatment effect, maximum water recovery rates, and energy consumption
in freeze concentration technology based on refrigeration were investigated by the refrigeration experiment and the differential
scanning calorimetry (DSC) experiment. The results show that the suitable refrigeration temperature should be 5-7°C lower than the
freezing point of the wastewater. By single stage freezing, more than 97% of NH;—N, 97% of organic materials, and 93% of salts in
the wastewater could be removed. For the wastewater with the concentration of 3%, 97.75% of water could be extracted by freeze

concentration. It is likely that freeze concentration has the characteristics of excellent water treatment effect, higher water recovery

rates and lower energy consumption.
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Fig.1 Schematic of freeze concentration experiment
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Fig.2 Effect of freezing temperature on ice purity
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Tab.1 Water quality of original and ice samples

W F TOCAmgL) HHE/AmgL) HFH/(us/cm)
flK 1 42.53 20.17 1783
Rk 10 15.35 9.65 508
kv 111 6.28 237 255

R2 B/ BRRFRER [RAKERFRAIEBRE (%)
Tab.2 Impurity remove ratio of single and multi
freeze—concentration (%)

WoH  TOC kBpFR  &AERE  HERE
BRRAEE 9778 98.41 93.12
LGN TRG 99.20 99.24 98.04
et A 99.67 99.81 99.02
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Fig.3 DSC curve during heating (with annealing)
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Fig.4 Glass transformation region (with annealing)
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