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Abstract: With the accelerated industrialization in China, the discharge of highly saline wastewater is increasing
day by day. In the background of carbon peak and neutrality, the resourcization of highly saline wastewater requires
not only the utilization of water resources, but also the separation and resourcization of salts (mainly sodium chloride
and sodium sulfate) in wastewater. Several mixed salt separation techniques in highly saline wastewater treatment,
including the traditional variable temperature crystallization salt separation and nanofiltration salt separation were
systematically summarized, as well as electrochemical methods such as selectrodialysis (SED) and capacitive deion-
ization(CDI) , which had received wide attention from researchers in recent years. This review was expected to pro-
vide some implications for the selection of suitable means of resource recovery of highly saline wastewater in the ac-
tual production process. The analysis showed that traditional methods had the advantages of low cost and mature
technology, but they also had the disadvantages of high energy consumption and membrane pollution. Electrochemi-
cal method was a promising means of salt separation, but it still needed to develop high-performance ion exchange

membranes and electrodes and other electrochemical materials for large-scale industrial application. The resource
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reuse pathways of sodium chloride and sodium sulfate obtained after separation were also described in detail. It was

pointed out that the focus and difficulty of salt resource utilization was the reuse of sodium sulfate , which needed to

be converted into other products such as potassium sulfate to increase the economic value.

Key words: highly saline wastewater;salt separation ; resource utilization ;sodium chloride ;sodium sulfate
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Fig. 1 Resource utilization of highly saline wastewater
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Table 1  Comparison of nanofiltration salt separation process and variable temperature crystallization process
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Fig. 2 Principle of salt separation by selectrodialysis technology
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Fig. 3 Principle of capacitive deionization
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Table 2 Improved process of electrochemical salt separation
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Fig. 4 Transformation pathways of sodium sulfate
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