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Manganese Removal of Bank Filtrate using Manganese Sand Filtration
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Abstract :

Pilot-scale experiments were performed for the treatment of bank filtrate containing high manganese

concentration around 2 mg/L using rapid manganese sand filtration to investigate effects of oxidant dose and pH control on the
removal efficiency of manganese. For theoretical dose ranges of oxidant (sodium hypochlorite) between 3 and 4 mg/L, the
manganese concentration of effluent was 0.57 mg/L, which corresponded to 72.5% removal and was higher than drinking
water quality standards of 0.3 mg/L. For excess dose ranges of oxidant between 4 and 8 mg/L., the manganese concentration of
effluent was reduced to 0.14 mg/L, which corresponded to 94.5% removal, but the residual chlorine concentration was over
1.0 mg/L. On the other hand, manganese removal efficiency drastically increased up to the value of 98.0%, which is equivalent
to the effluent concentration of 0.03 mg/L by controling pH to the range between 7 and 8 for the theoretical dose of oxidant.
Consequently, these results indicated that appropriate dose of chemicals, such as oxidant and alkali, and continuous
monitoring of manganese should be necessary to obtain efficient removal of manganese and to optimize the maintenance of
treatment facilities for the treatment of bank filtrate with high concentration of manganese.
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Table 1. Forms of manganese under neutral condition

(1) Ox<>Red (2) Ox<>Red(3)
Oxidation 1 " 7
number
Typical Mn(HCOs),
form MnSO4 Ml’lOz HHQO KMnO4

Table 2. Oxidation reaction equation of manganese by vari-
ous oxidants

Theoretical

Oxidation Reaction .
addition rate

Oxidant

2++ 3 o
i Mu+Cl2H0 = 129 mg/mg
MnOx(s)+2CI+4H

F+ClO+
102 M +Cl022H,0 — 2.46 mg/mg
MnOx(s)+CIOz +4H

3Mn> +2KMnOs+2H,0 —

KMnO4 .o
SMnOa(s}+2K *+4H

1.92 mg/mg

7405+ —
03 Mn” +05+H,0 — 0.88 mg/mg
MnOx(s)+0.+2H

2++ +H,O —
NaOCl Mn™+NaOCHHLO — 1.36 mg/mg
MnOx(s)+Na +Cl+2H
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Mn"E 48 A5 Bao] das set
%7HMnO; - H:0)S F8A) wte g
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Mn(HCO3)2 + MnO; - H;O + Cl;
— 2MnO; + H,O + 2HCl + 2CO;
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Fig. 1. Schematic diagram of pilot plant.

Table 3. Specifications of maganese contact filtration process

ftem Specification of system
Capacity 15m’/day
Type Filtration
Size D400mn(A=0.126 m*), H=1.2m
Linear velocity 120m/day
EBCT 14.5min
Space velocity 4.13/hr

Effective size < 1.0mm,

Sand Uniformity coefficient<<1.7

Method of backwashing Water + Air back washing

Table 4. Specifications of manganese sand used in the
process of manganese contact filtration

Item JWWA Sand

Specific gravity 2.57~2.67 2.5
Manganese adsorbed{mg/g) > 0.3 0.49
Effective size(mm) 0.45~0.70 0.983
Uniformity coefficient < 1.7 1.376
Maximum diameter(mm) < 20 2.243
Minimum diameter(mm) > 03 0.365
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Fig. 2. Temperature, pH, Fe, Mn and turbidity in Raw
Water (2002. 4. 8~2003. 4. 2).
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Fig. 3. Manganese concentrations of product water as a
function of chlorine dose (before filtration) (2002. 4.
8~2002. 12. 16).
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Fig. 4. Residual chlorine concentration of product water as
a function of chlorine dose (2002. 4. §~2002. 12. 16).
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Fig. 6. pH in raw and product water before and after pH
control (2002. 4. 8~2003. 4. 2).
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