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Abstract [ Objective] Rare earth is a national strategic resource. Although its in-situ leaching mining technology has efficiency
advantages, it has produced refractory wastewater with high concentrations of ammonia nitrogen and total nitrogen. If such wastewater is
discharged directly without strict treatment, it can lead to eutrophication of the receiving water body, seriously threaten the safety of the
aquatic ecosystem, and pose a potential risk to the downstream drinking water source. Aiming at the problem of high concentration of
ammonia nitrogen and total nitrogen in wastewater produced by rare earth in-situ leaching mining, it is difficult to treat.
[ Methods | The integrated " physicochemical-biochemical-membrane separation" synergistic process was used to treat wastewater.
Firstly, the wastewater was filtered and concentrated by two-stage reverse osmosis. The concentrated water was pretreated by chemical
precipitation and then ammonia nitrogen was blown off. The effluent was treated by two-stage anoxic/aerobic ( AO) + membrane
bioreactor (MBR) process. The two-stage AO system achieved enhanced nitrogen removal by alternating nitrification (aerobic) and
denitrification (anoxic). MBR utilized the efficient interception of membrane modules to maintain high biological concentration and
enhance the treatment effect. [ Results]  Operational result demonstrated that the effluent’s ammonia nitrogen and total nitrogen
concentrations consistently remained below 15 mg/L and 30 mg/L, respectively, fully complying with the direct discharge concentration

limits for water pollutants specified in table 2 of the Emission Standards of Pollutants from Rare Earths Industry ( GB 26451—2011).
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[ Conclusion |

This synergistically integrates process successfully addresses the critical challenge of nitrogen removal from high-

strength rare earth mining wastewater. It delivers stable treatment efficacy, significantly mitigates ecological impacts on downstream

water bodies by reducing eutrophication risks, and provides a viable technical framework for analogous rare earth wastewater treatment

applications. The approach contributes substantially to advancing environmentally sustainable development within the rare earth

industry.
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Fig. 1 Process Flow of Wastewater Treatment
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