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A Study on Operation of Sand Filters Coated with Manganese

Sechae Jeong - Suhyun Ko - Jinkeun Kim'* . Jeonghee Yoo**

KOWACO Chunbuk Regional Office - *KOWACO Water Resources Academy - **KOWACO Kumsum Water Quality Analysis Center

ABSTRACT : Filtration experiments were conducted to determine the characteristics of manganese removal in filtration using 4 different filter
media including sand and manganese sand(MS). Filtration velocity was 123 m/d and the flow rate was 3.9 m’/d per column. Duration of
these experiments was about one year, and manganese dioxide accumulation, turbidity removal, manganese removal, and organic material
removal were examined depending on filter media. When filter influent(residual chlorine 1.0 mg/L) with an average manganese concen-
tration of 0.208 mg/L was fed through a filter column, the sand+MS and MS columns removed 98.9% and 99.2% of manganese res-
pectively on an annual basis. When there is need to replace the sand filters with a MS filter to remove manganese, it was shown that the
replacement of a partial sand filter with MS had adequate manganese removal.
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Fig. 1. Soluble manganese removal using manganese sand(MS).
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Table 1. Filter media specifications

Media Sand |Sand+MS(1:1)| MS GAC
Height(cm) 95 81 70 87
Effective Size(mm) 0.95 0.81 0.7 0.55
Uniform Coefficient 1.45 1.38 1.39 <1.9
Specific Gravity 2492 2.466 2.253 1.159
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Fig. 2. Schematic diagram of pilot plant.
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Fig. 3. Manganese removal in sand and GAC column.
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Table 2. Manganese removal vs. filter media

Media o residual chlorine(pH 6.9)[No residual chlorine(pH 6.0)
Conc.(mg/L) | Removal(%) | Conc.(mg/L) | Removal(%)
Sand 0.244 7.9 0.225 1.1
Sand+MS$S 0.034 87.0 0.150 34.1
MS 0.013 95.0 0.082 64.0
GAC 0.217 18.1 0.220 35
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Table 3. Accumulation of manganese dioxide

Faretd EeoiA] gl #d A7 561

(mgMnO4/g)
Depth(cm) 5 10 15 20 25 30 35 40 45 50 55 60
Send Beginning 0 0 0 0 0 0 0 0 0 0 0 0
After lyr. 17.7 16.0 6.6 5.6 4.8 4.1 3.5 3.6 4.0 3.6 3.2 3.2
Beginnin 126.9 75.1 21.6 32. . . 6 7.5 2.0 9.6 3. .
Sand+MS g g 1 7.1 2.8 14 9 1.0

After lyr. 305.4 285.2 167.4 96.5

21.1 13.6 6.6 3.7 2.6 22 1.6 1.5

Beginning 164.9 122.7 90.6 59.9

45.6 19.9 233 74 8.8 4.7 12.7 43

MS
After lyr. 330.2 2723 169.1 99.4 52.0 39.0 17.9 16.6 15.0 14.1 159 10.0
GAC Beginning 0 0 0 0 0 0 0 0 0 0 0 0
After lyr. 0.655 0.890 1.643 1.45 1.38 1.57 1.70 1.86 1.90 0.97 0.71 1.12
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Fig. 5. Media density vs. filter depth in manganese sand filter.
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Table 4. Turbidity and residual chlorine concentration

Turbidity residual chlorine

Conc.(NTU) | Removal(%) | Conc.(mg/L) | Consumption(%)
Influent 0.57 - 0.84 -
Sand 0.09 84.7 0.50 40.8
Sand+MS 0.08 86.8 0.34 594
MS 0.08 86.2 0.15 81.7
GAC 0.08 86.7 0.00 100
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Table 5. DBPs removal vs. filter media

UVas4 TOC(mg/L) THMFP(mg/L) HAAFP(mg/L) CHFP(mg/L)
Cone. Removal Conc. Removal Conc. Removal Cone. Removal Conc. Removal
(%) (%) (%) (%) (%)
Influent 0.022 1.243 0.0591 0.0515 0.0134

Sand 0.020 9.6 1.130 9.1 0.0571 3.4 0.0405 21.4 0.0125 6.5
Sand+MS 0.019 12.5 1.106 11.0 0.0563 4.9 0.398 22.7 0.0128 45
MS 0.019 14.9 1.106 11.0 00558 5.7 0.0417 19.0 0.0121 9.1
GAC 0.015 317 0.779 373 0.0381 355 0.0167 67.5 0.0029 78.1
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