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ABSTRACT

In this study physicochemical characteristics and stability of various manganese coated sands (MCS) prepared with
different methods were evaluated. In addition, removal efficiencies of As(II[) by each MCS were compared. Four
different MCSs were used; B-MCS prepared by baking method, W&D-MCS prepared by wetting and dry method, N-
MCS prepared during the water treatment process and Birm which is a commercial MCS widely used for the removal iron
and manganese. The manganese content in each MCS was following order: Birm (63,120 mg/kg) > N-MCS (10,400 mg/
kg) > W&D-MCS (5,080 mg/kg) > B-MCS (2,220 mg/kg). Birm showed the least solubility (% basis) in acidic conditions.
As(1IT) oxidation efficiency of B-MCS was continuously increased as the solution pH decreased. While As(III) oxidation
efficiency of N-MCS and Birm was minimum around neutral pH. The increased As(III) oxidation efficiency above neutral
pH for N-MCS and Birm could be due to the competitive adsorption of Mn>**, which was produced from reduction of
MnO,, onto the surface of aluminum and manganese oxides.
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Table 1. Physicochemical characteristics of each MCS

B-MCS W&D-MCS N-MCS Birm
Mn contents (mg/kg) 2,220 5,080 10,400 63,120
Al contents (mg/kg) - 19,480 10,300
Surface area (m?%/g) 0.74 10.76 0.09 3.78
Table 2. Dissoluted Mn concentration (mg/L) from each MCS with variation of time at pH 2
e time B-MCS W&D-MCS N-MCS Birm
1 hr 1.09 1.10 0.98 0.97
3 hr 1.22 1.34 1.68 1.40
6 hr 1.39 1.67 2.67 1.82
12 hr 1.56 1.97 4.02 241
24 hr 1.82 2.33 6.74 3.29
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of time at pH 2.
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Table 3. Dissoluted Mn concentration (mg/L) from each MCS with variation of time at pH 3

type

. B-MCS W&D-MCS N-MCS Birm
time
1 hr 0.98 0.89 1.05 0.29
3 hr 1.13 1.18 1.60 0.57
6 hr 1.25 1.44 227 0.86
12 hr 1.43 1.77 437 1.12
24 hr 1.59 2.11 421 1.49
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Fig. 2. Percent dissolution of Mn from each MCS with variation
of time at pH 3.
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Fig. 3. Percent dissolution of Mn from each MCS with variation
of pH.
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Fig. 4. Percent oxidation of As() with each MCS with variation
of pH. (As(IIT) = 10 mg/L, Ionic Strength =0.01 M NaNO;).
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Fig. 5. Percent oxidation of As() with each MCS with variation
of time at pH 3. (As(Ill) =10 mg/L, ITonic Strength=0.01 M
NaNOs).
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Fig. 6. Percent oxidation of As() with each MCS with variation
of time at pH 8.5. (As(IlT) =10 mg/L, Tonic Strength=0.01 M
NaNO;).
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Fig. 7. Percent removal of As(V) with each MCS with variation
of pH. (As(V) = 10 mg/L, Tonic Strength =0.01 M NaNO53).
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