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Removal of Manganese(ll) from Aqueous Solution Using Manganese Coated Media
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Abstract

This study investigated the applicability of manganese coated media such as manganese coated sand (MCS), manganese
coated sericite (MCSe) and manganese coated starfish material calcined at 550°C (MCSf) to remove Mn(ll) in synthetic
wastewater. Manganese coated media prepared at different pH was applied in the treatment of soluble Mn(ll) in batch and
column experiments at various Mn(l1) concentrations. The amount of Mn coated on three different media was approximately
800~1100 mg/kg. From the stability test, negligible dissolution of Mn was observed above pH 3.0. In batch test, more than
40% of Mn(Il) was removed by all sand media at various manganese concentrations. In order to see the effect of additional
oxidant for the removal of Mn(ll), 4 mg/L of hypochlorite was added in Mn(Il) solution during column experiment.
Breakthrough of Mn(Il) was greatly retarded in the presence of hypochlorite in all column reactors packed with different
media. Among the manganese coated media, MCSf prepared at pH 4 indicated the highest removal capacity. The removal
efficiency of Mn(Il) was also increased in the multi-layer system (0.5 g of MCS, MCSe, and MCSf each).
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Fig. 1. Pictures of the prepared manganese coated media.
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Fig. 2. Manganese contents on MCS, MCSe and MCSf.
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Fig. 3. Stability test of MCS, MCSe and MCSf at different
solution pH (media=5 g/L, pH =2~7).
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Fig. 4. Removal of Mn(ll) by MCS, MCSe and MCSf at
different Mn(Il) concentrations in a batch reactor
(media = 5 g/L).
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Table 1. Change of solution pH after removal reaction at different Mn(ll) concentration in a batch reactor

Concentration MCS-4 MCS-9 MCSe-4 MCSe-9 MCSf
(mg/L) Initial pH | Final pH | Initial pH | Final pH | Initial pH | Final pH | Initial pH | Final pH | Initial pH | Final pH
1 6 6.93 6 6.52 6 6.81 6 7.02 2.8 8.6
2 6 6.57 6 6.5 6 6.89 6 6.87 2.8 8.58
3 6 6.44 6 6.35 6 6.74 6 6.88 2.8 8.34
4 6 6.53 6 6.39 6 6.84 6 6.78 2.8 8.12
6 6 6.34 6 6.44 6 6.8 6 6.75 2.8 7.72
8 6 6.45 6 6.57 6 6.81 6 6.72 2.8 7.77
10 6 6.38 6 6.4 6 6.8 6 6.7 2.8 7.73
12 6 6.45 6 6.44 6 6.6 6 6.65 2.8 7.59
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