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An Experimental Study on Freezing Behavior of NaCl and Heavy Metal Aqueous

Solution Using Freeze Concentration Method
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Abstract : Recently, waste water treatment system is developed in small and middle size to get more economic advantage . Freeze
concentration system has high thermodynamic efficiency and low energy consumption, can re-use purified water and cold energy
obtained from ice. This study was experimentally performed to investigate pollution containment in frozen layer by cooling wali
temperature, air-bubble flow methods, initial ice-lining thickness of frozen layer in NaCl aqueous solution and the representative
heavy metals, Pb and Cr aqueous solution. As the result, a decrease in the cooling wall temperature bring a higher growth rate oi
Ice front and the more solute was involved in frozen layer. The method to inject directly air-bubble into ice-liquid interface througk
ring shape nozzle gave high purity of ice compared to indirect method. Ice lining in 5mn thickness resulted in frozen layer with higher
purity than Imm thickness.

Key words : freeze concentration, freezing behavior, freezing velocity, air-bubble flow method, initial ice-lining
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Fig. 2 Schematic diagram of experimental apparatus
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Fig. 3.4 Salt content of concentrated aqueous solution
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