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Evaluation of the Removal Properties of Mn(ll) by Manganese-Coated Sand
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ABSTRACT : Manganese-Coated Sand(MCS) prepared with three different methods were applied in the treatment of soluble Mn®™" in batch
and column experiments. In the bench-scale MCS preparation, the coating efficiency of manganese on the surface of sand increased as the
dosage of initial Mn(IT) increased. The removed amount of the soluble Mn®" by MCS increased as the solution pH increased, following a
typical anionic-type adsorption. The removed amounts of the soluble Mn>" through adsorption was quite similar over the entire pH range,
without depending on the contents of Mn on the surface of sand as well as coating methods. When NaClO was used an oxidant, the re-
moved amount of the soluble Mn** by MCS increased as the concentration of NaClO increased, This trend might be explained by the in-
creased removal efficiency through coating of manganese oxides produced from oxidation of the soluble Mn™" by NaClO on the surface of
MCS. From the bench-scale column experiments, the breakthrough of Mn® occurred after 4,100 bed volume without presence of NaClO
while 1.6-times delayed breakthrough of Mn’" was observed in the presence of NaClO. This result also supports that the removal effici-
ency of the soluble Mn®* could be enhanced by using NaClO.
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Fig. 1. (a) Raw sand and (b) Manganese coated sand.
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Fig. 2. A reactor system used in the preparation of pilot-scale
manganese-coated sand.

Table 1. Contents of Mn on the surface of MCS prepared at
different methods

005M |01 M |015M|02M
L-MCS | L-MCS | L-MCS | L-MCS

P-MCS [N-MCS

Mn content
(mg/kg)

674.7 1,426 | 2,233 | 2,475 95 10,400
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Fig. 3. Speciation of Mn(Il) in aqueous medium as a func-
tion of solution pH[Mn(II) conc.: 2 mg/L].
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