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Abstract: The phosphorus recovery efficiency through calcium phosphate (Ca-P) crystallization in wastewater demonstrates
significant susceptibility to carbonate alkalinity (CO5>"), a predominant coexisting impurity in wastewater. To elucidate the influence
of CO5” alkalinity on phosphorus recovery of Ca-P crystallization, the variation of pH, conductivity, alkalinity, and Ca morphology
in Ca-P crystalline systems with difference CO;>" alkalinity levels were systematically analyzed by integrated potentiometric titration
and jar testing. Meanwhile, the influence mechanism of CO,*" alkalinity was explored based on the kinetics of phosphorus recovery
and XRD results of crystallization products. The results indicate that, provided crystallization reaction time long enough, phosphorus
recovery efficiency was less affected by CO,* alkalinity, but mainly determined by the thermodynamic properties of Ca-P
crystallization product itself. Under extended reaction durations (7200s), phosphorus recovery efficiencies stabilized at around 40%
across all experimental and control groups. CO5*" alkalinity changed the kinetics of Ca-P crystallization. CO5>~ alkalinity with low
level promoted Ca-P crystallization by providing alkalinity, compared to delay of Ca-P crystallization by consuming free Ca"
through calcium carbonate (Ca-C) crystallization while at high level. Driven by thermodynamic properties, Ca-C ion clusters and
crystals would dissolve and release free Ca for continuous crystallization of Ca-P. The research results provide a direct theoretical
basis for eliminating the influence of CO;>" alkalinity on the phosphorus recovery efficiency of Ca-P crystalline from wastewater.

Key words: Ca-P crystallization; phosphorous recovery; CO,*" alkalinity; potentiometric titration; Ca-C crystallization
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Fig.1 The variation of pH(a), free Ca concentration(b), and conductivity(c) of Ca—P crystallization system with crystallization time

at different CO;”" alkalinity levels
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Fig.2 Kinetics of P recovery efficiency at different CO5>
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alkalinity levels
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