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Influencing Mechanism of Current Density on Release of Magnesium Ions from Magnesium

Anode in Struvite Electrolytic Reactor Case of Simulated Swine Wastewater Treatment
WU Xinglong, JIN Jinming, CHEN Li, DONG Ying, HUANG Xinyu, WANG Fang"
(School of Chemistry and Environmental Engineering, Hubei Minzu University, Enshi 445000, China)

Abstract [ Objective] Phosphorus pollution is one of the main environmental problems in livestock and poultry breeding industry.
In order to achieve sustainable development of phosphorus resources, phosphorus recovery from swine wastewater has been widely
concerned. [ Methods] The experiment was conducted using AZ31B magnesium alloy plates as the anode and TC4 titanium alloy
plates as the cathode to construct a struvite electrolytic reactor. Through single-factor experiments, the pH changes in the reaction

system, release characteristics of magnesium ions, the phosphorus recovery efficiency, and the electrochemical characteristics of
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magnesium anode were systematically investigated under different initial current densities. Meanwhile, the morphology and phase of the
precipitated products were characterized by scanning electron microscopy (SEM) , energy dispersive X-ray spectroscopy (EDS), and
X-ray diffraction (XRD). [ Results] The result showed that with the increase of current density, the release rate of anode magnesium
ions was significantly accelerated, which promoted the precipitation and recovery of phosphate. When the initial pH value was 7. 2, the
electrode spacing was 5 cm, the electrolytic time was 60 min, and the initial current density was 1. 11 mA/cm’, the phosphorus
recovery reached 84. 5%, and the precipitated product was the struvite crystal with high main diffraction peak intensity and small half-
peak width. When the current density increased to 1.67 mA/cm’, the phosphorus recovery rate increased to 92.4%, and the
precipitated product was the struvite crystal with weak main diffraction peak intensity and small half-peak width. When the current
density reached 2. 22 mA/cm®, the phosphorus recovery rate was only slightly increased to 92. 72% , but the precipitated products were
transformed into non-struvite magnesium phosphorus compounds. This indicated that high current density may lead to changes in the
reaction mechanism of the electrode surface and adverse effect on stability and crystallization process of struvite. [ Conclusion] The
research result can provide important theoretical basis and technical guidance for the recovery and utilization of phosphorus resources in
swine wastewater, and provide key parameters for the design and optimization of electrochemical struvite precipitation reactor, so as to
promote resource recycling and environmental sustainable development.

Keywords electrochemistry electrolytic reactor magnesium anode struvite phosphorus recovery
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