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Abstract: A systematic review was conducted on the research progress of mainstream crystallization methods for
vivianite, HAP, and MAP, with a focus on analyzing their reaction principles, key influencing factors, applicable
wastewater types,and application effects. The vivianite crystallization method is adapted to anaerobic systems and can
achieve a phosphorus recovery rate of 75% —85% through microbe-mineral synergy.The HAP crystallization method is
resistant to high COD and complex impurities interference,and can achieve “waste treatment by waste” with the help of
solid waste-based calcium sources.The phosphorus recovery rate is usually above 85%.The MAP crystallization method
can simultaneously recover nitrogen and phosphorus,and the struvite products have high agricultural value as slow-release
fertilizers, with a phosphorus recovery rate of 85% ~ 95%. By comparing the adaptation scenarios and technical
characteristics of three types of crystallization technologies, it is pointed out that they still face common challenges in cost
control, scale adaptation,and product marketization.In the future,research needs to be strengthened in low-cost resource
utilization , intelligent regulation,and high-value and safety products,in order to provide theoretical reference for the low-
carbon and high-quality development of phosphorus recovery technology based on crystallization based.
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