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Abstract:
Emerging contaminants (ECs) are a growing concern for water treatment as their presence in
the environment continues to grow. Examples of ECs include pharmaceutical and personal
care products (PPCPs), endocrine disrupting chemicals (EDCs), fire retardants, and
pesticides etc. Conventional water treatment processes were not designed to remove ECs and
their removal efficiencies vary broadly from <50% to >80%. Among advanced treatment
technologies, oxidation by Mn oxides (MnOx) or permanganate could be promising, as
MnOx are one of the most important natural oxidants and permanganate is a widely used
green oxidant. The focus of this work is to examine the reactivity of a large variety of natural
and synthetic MnOx in degrading different ECs either as a direct oxidant or as a catalyst.
The earlier work focused on understanding the reaction kinetics and mechanisms of four
groups of ECs by natural MnOx. Then the oxidation of ECs in mixtures of MnOx and other
second oxides was investigated to understand how the interactions between MnOx and the
second oxides affected the oxidation of ECs. Recently, the focus has been on synthesizing a
large range of MnOx and examining how the oxide structural and physicochemical properties
affect their oxidative and catalytic reactivity.
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