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Removal of As(lll) by Pilot-Scale Filtration System Separately Packed with
Iron-Coated Sand and Manganese-Coated Sand

Kwang-Seob Kim - Ki-Hoon Song - Jae-Kyu Yang - Yoon-Young Chang'

Department of Environmental Engineering, Kwangwoon University

ABSTRACT : Removal efficiency of As(II) was investigated with a pilot-scale filtration system packed with an equal amount(each 21.5 kg)
of manganese-coated sand(MCS) in the bottom and iron-coated sand(ICS) in the top. Height and diameter of the used column was 200 cm
and 15 cm, respectively. The As(Il) solution was introduced into the bottom of the filtration system with a peristaltic pump at a speed of
5x10° om/s over 148 days. Breakthrough of total arsenic in the mid-sampling position(end of the MCS bed) and final-sampling position(end
of the ICS bed) was started after 18 and 44 days, respectively, and then showed a complete breakthrough after 148 days. Although the
breakthrough of total arsenic in the mid-sampling position was started after 18 days, the concentration of As(Ill) in this effluent was below
50 ppb up to 61 days. This result indicates that MCS has a sufficient oxidizing capacity to As(IIl) and can oxidize 92 mg of As(IIl) with
1 kg of MCS up to 61 days. When a complete breakthrough of total arsenic occurred, the removed total arsenic by MCS was calculated as
79.0 mg with 1 kg MCS. As variation of head loss is small at each sampling position over the entire reaction time, it was possible to
operate the filtration system with ICS and MCS for a long time without a significant head loss.
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Fig. 1. A pilot reactor used in the preparation of ICS and
MCS.
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Fig. 2. Schematic apparatus of reactive sand filtration tower
(RSFT)(scale unit : mm).
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Table 1. Specification of RSFT and operating parameters
Specification of RSFT

Operating Parameters

Material of Reactor Acryl
Reactor Height(Hr) 200 cm
Reactor Diameter(Dr) 15 cm
Reactor Volume(Vr) 35,325 om’
Reactor Pore Volume(PVr) 15,244 cm’
Flow Rate(Q) 22.5 mL/min
Linear Velocity(v) 5 x 10-3 cm/sec
MCS Bed Height(Hycs) 85 cm
MCS Bed Volume(Vycs) 15,013 cm’
MCS Bed Pore Volume(PVics) 6,230 cm’
Retention Time of MCS Bed(Omcs) 4.72 hr

ICS Bed Height(Hics) 85 cm

ICS Bed Volume(Vics) 15,013 cm’
ICS Bed Pore Volume(PVics) 6,365 cm’
Retention Time of ICS Bed(Bcs) 472 hr
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Table 2. Composition of the artificial ground water pollutant

Ingredient| As(II) | Ca™ [ COs” |Na"| €I | K' [NOy Mg™ (804" pH
Conc.

1.0 | 20 | 30 |46|71(16]25| 1577

(mg/L) 6.5

(mM) | 001 {05 | 05 |0.2]0.2]0.04|0.04 |0.06|0.08
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