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Review of Mn-based materials for phosphate removal

ZHAI Jun™?, HE Wentao', LIU Wenbo?

(1. College of Environment and Ecology, Chongqing University, Chongqing 400045, P. R. China; 2. Institute for
Smart City of Chongqing University in Liyang, Changzhou 213300, Jiangsu, P. R. China)

Abstract: Eutrophication is a global issue that threatens drinking water safety and even the entire ecological
balance. The excessive discharge of phosphorus (mainly in phosphate) in water is one of the important reasons
for eutrophication. Therefore, controlling the concentration of phosphorus in water, especially phosphate
concentration, is of great significance. Mn-based materials have good potential for phosphate removal, but
existing reviews lack a systematic summary of them, making this metal-based material that has not received
enough attention. In fact, research on Mn-based materials in the field of phosphate removal has evolved from
single manganese oxides to mixed metal oxides and hydroxides, metal-support composite materials, and layered
double hydroxides (LDHs). Meanwhile, the emerging methods such as electro assisted adsorption and plasma
further enhance the ability of Mn-based materials to remove phosphates. The present article reviews the effects
and mechanisms of phosphate removal using different Mn-based materials, and evaluates the application

prospect of phosphate removal using different Mn-based materials. Then, from the perspective of increasing
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pHpzc or enhancing electrostatic effects, several methods for enhancing phosphate removal in Mn-based
materials are analyzed and summarized. Finally, based on the existing research, the current shortcomings and

future development directions are proposed in order to provide a reference for future research on phosphate

removal using Min-based materials.

Keywords: phosphate; Mn-based materials; adsorption; drinking water; wastewater treatment
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Table 1 The crustal abundance of different metals and

pK,, of their corresponding phosphate precipitation"”

% HO5% 1 9 /10 I 4 B A K,
Al 82 000 20.01

Fe 63 000 15. 00

Ca 50 000 28.68
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Mn 950 27.07
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Cu 68 36. 85

La 34 22.43
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Table 2 Phosphate removal ability of different metal oxides
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Fig. 1 Diagram of phosphate removal through

electrostatic attraction
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Fig.2 Diagram of phosphate removal through ligand exchange
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Fig. 3 Diagram of phosphate removal before and after

loading HMO onto quaternary ammonium based resin'*!
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Mn-based biochar composite and their application

as fertilizers”®
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