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Abstract [ Objective] Industrial wastewater treatment is an important branch of the environmental protection industry in China.
The evaporation crystallization kinetics of alkaline high salt and high mass concentration organic wastewater are conducted through
experiments to provide data support for the practical design of evaporation systems. [ Methods] In this experiment, the high-salt
waste lye stock solution from a chemical enterprise was taken as the research object, and a vacuum evaporative crystallization separation
test device for wastewater was built. The effects of evaporating pressure, evaporation temperature and pH on the evaporation
crystallization performance of wastewater were investigated. [ Results]  The retention rate of organics increased with the increase of
evaporation pressure and waste liquid pH. With the increase of evaporation temperature, the retention rate of organics decreased. The
optimum experimental results obtained by single factor test were as follows: when the temperature was 95 °C, the pressure was —80 kPa

and the pH value was 10. 5, the retention rate of organics and weight loss of high salt waste alkali liquor were as high as 99. 9% and
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67. 5% respectively, and the water quality index of condensate met the third level standard of Shanghai Integrated Wastewater Discharge

Standard (DB31/ 199—2018). Compared with the direct incineration method, a disposal-cost saving of 1 624 yuan per ton of waste

concentrate could be achieved. [ Conclusion ]

This paper provides a scientific basis for the evaporation and crystallization treatment

process of alkaline, high salinity and high concentration organic wastewater in the chemical industry, and helps the technical

optimization and practical application in this field.

Keywords industrial high-salinity wastewater; vacuum evaporative crystallization; retention rate of organics; concentration ratio;

economic benefit analysis
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Fig. 1 Process of Vacuum Evaporative Crystallization

for Wastewater
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Fig.2  Effect of Temperature on Condensate

Water Quality Indices
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Tab.2 Experimental Results of Characteristics of Wastewater Evaporative and Concentrative Separation

A A JEOK B/ g BBt /g AP ERRER AR HAit ZERLE AL /h
75 °C =85 kPa pH {H 7 10. 5 106. 6 71.6 99.9% 32.8% 3.06 4.0
85 °C ,—-85 kPa,pH {H} 10. 5 106.7 73.1 99.9% 31.5% 3.18 3.0
95 °C -85 kPa pH {64 10.5 108.0 76.8 99. 8% 28.9% 3.46 2.0
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Fig.3 Effect of Evaporating Pressure on

Condensate Water Quality Indices
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Tab.3 Experimental Results of Characteristics of Wastewater Evaporative and Concentrative Separation

B JEK BT/ BBt /g AP ERRR GREES e KGR AR /b
95 C =75 kPa,pH >} 10.5 109.2 75.9 99. 9% 30.5% 3.28 7.5
95 °C ,~80 kPa,pH {H} 10. 5 105.3 71.1 99. 9% 32.5% 3.08 3.0
95 C -85 kPa,pH {E} 10. 5 108.0 75.1 99. 8% 30.8% 3.46 2.5
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Fig. 4 Effect of pH Value on Content of Condensate
Water Quality Indices
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Tab.4 Experimental Results of Characteristics of Wastewater Evaporative and Concentrative Separation

B A JEOK B g RHROK P g AR RBRR CiES HeAn Lt ZER LS RRFERT/h
95 °C ,~80 kPa,pH {H}7 4.5 105.5 73.1 25.0% 30. 7% 3.27 1.8
95 °C ,—80 kPa,pH{H} 7.5 105. 6 72.7 99. 9% 31.2% 3.21 2.6
95 C ,~80 kPa ,pH fti 7 10. 5 105.3 71.1 99.9% 32.5% 3.08 2.8
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