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Abstract: In catalytic oxidation processes for ammonium removal using manganese oxides, the
activation of Mn oxides under source-water conditions and the subsequent establishment of their catalytic
activity are critical for determining treatment performance. Using MnO, as a representative catalyst, this
study systematically examined the roles of common aqueous oxyanions—including bicarbonate, silicate,
and phosphate—in regulating MnO, activation. The results demonstrated that the presence of a single
oxyanion was insufficient to induce catalytic activity in MnO,, and bicarbonate alone even promoted its

transformation into MnOOH. Notably, a synergistic interaction between oxyanions was identified: the
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coexistence of bicarbonate and phosphate was indispensable for establishing the catalytic activity of MnO,
toward ammonium oxidation. The most rapid development of catalytic activity was achieved at bicarbonate
and phosphate concentrations of 2 mmol/L and 0.002 mmol/L, respectively. In contrast, the addition of
silicate or elevated concentrations of bicarbonate and phosphate suppressed the activity. These findings

provide fundamental mechanistic insights and practical guidance for optimizing Mn oxide-based catalytic
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oxidation systems in water treatment applications.
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Fig.2 Oxidation effect of ammonia nitrogen under
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