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Optimal Conditions for As(lll) Removal by Filtration System Packed with Different Ratio of
Iron-Coated Sand and Manganese-Coated Sand

Yoon-Young Chang - Kwang-Seob Kim - Ki-Hoon Song * Jae-Kyu Yangt

Department of Environmental Engineering, Kwangwoon University

ABSTRACT : Removal efficiency of As(Ill} through oxidation and adsorption in column reactors was investigated at different ratios of
manganese-coated sand(MCS) and iron-coated sand(ICS) : MCS-alone, ICS-alone and both of ICS and MCS. The breakthrough of arsenic
immediately occurred from a column reactor with MCS-alone. However, most of the arsenic present in the effluent was identified as As(V)
due to the oxidation of As(Ill) by MCS. While five-times delayed breakthrough of arsenic was observed from a column reactor with ICS-
alone. At a complete breakthrough of arsenic, the removed As(Ill) was 36.1 mg with 1 kg ICS. To find an optimum ratio of ICS and
MCS in the column packed with both ICS and MCS, the removal efficiency of As(IIl) was investigated at three different ratios of ICS/
MCS with a fixed amount of ICS. The breakthrough time of arsenic was quite similar in the different ratios ICS/MCS. However, much
slower breakthrough of arsenic was observed as the ratio of ICS/MCS decreased. As the ratio of ICS/MCS decreased, the concentration of
As(lll) in the effluent decreased and then showed below 50 ppb at an equal amount of ICS and MCS, suggesting more efficient oxida-
tion of As(Ill) by greater amount of MCS. When a complete breakthrough of arsenic occurred, the removed total arsenic with an equal
amount of ICS and MCS was 68.5 mg with 1 kg of filter material.
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<monodentate complex formation>
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Fig. 1. Total As concentration in the effluent of each column
system(initial As=1.0 mg/L, ionic strength=10.01 M
NaNOQs, initial pH =4.5).
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Fig. 2. Percent oxidation of As(Ill) in the effluent of each
column system(initial As=1.0 mg/L, ionic strength=
0.01 M NaNOs, initial pH=4.5).
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Table 1. The removed amount of total arsenic by each column

system

D Packed Pore Treated |As removed

length(cm)|volume(mL)| water(mL) | (mg/kg)

MCS 5¢g 4.6 1.1 770 19.40

ICS 5g 4.6 1.1 770 36.14

MCS 5 gICS 5 ¢ 9.2 22 1,540 68.52
MCS-ICS 223 ZHe371o] & whAAA 9 a4
< 1A HAFH9 FAME Lotr7] fatd ICS FHFE
A)

50 go2 3P MCSY FAFL WIANAA YT A
P2 Fig. 3 9 49 Zo] YEhgth Fig. 3ol 2 4 9]

AAY MCS 29 FAF9 wgolx 2733 Z2HF
T £ vld gd3FEE 120 pore volume FZA 1)
A o] FoIHA T ICSe] thE MCS SAFY w7} 7}
42 % W2 FFHZAol YKoz gusA ooz,
Table 20] Uehd AAY Mae SARHA 747 7 29
uhg7)o) o)d A AATFS MCS:ICS 234 3:5, 4:5,
a3 5:5 2 FAE AAAZY IS kgBo2 FH
e 27} 54.89 mg, 6022 mg LI 68.52 mgl 2 e}

My e rr

I

1.0

0.8 |-

—e— MCS 3g-ICS 5g
0.6 |- —0— MCS 4g-ICS 5g
—»— MCS 59-iCS 5g

ClCo

0.4 |

02

0.0 4 I | I I 1
0 100 200 300 400 500 600 700

Number of pore volume
Fig. 3. Total As concentration in effluent of in the effluent
of each column system(initial As=1.0 mg/L, ionic
strength = 0.01 M NaNOs;, initial pH =4.5).
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Fig. 4. Concentration of As(Ill) in the effluent of each col-
umn system(initial As=1.0 mg/L, ionic strength= 0.01
M NaNO;, initial pH=4.5).

orets 5ol x| 283 113, 2006E 11



190 Fe9 - DB - $E - AT

Table 2. The removed amount of total arsenic by each column

system
Ratio Packed Pore Treated As removed
(ICS/MCS) | length(cm) ( volume(mL) | water(mL) (mg/kg)
0.6 7.4 1.8 1,232 54.89
0.8 8.3 2.0 1,386 60.22
10 92 22 1,540 68.52
2.0
—e— Mn (MCS 3g-iCS 5g)
—O— Mn (MCS 4g-ICS 5g)
~ 1.6 - —v— Mn (MCS 5g-ICS 5g)
% —v— Fe (MCS 3g-ICS 59)
£ -&— Fe (MCS 4g-ICS 59)
E’ 12+ —O— Fe (MCS 5g-ICS 5g)
o
g
[5]
o
5]
© oal
0.0 Lt e e

0 100 200 300 400 500 600 700
Number of pore volume

Fig. 5. Dissolved concentration of Fe and Mn in the effluent
at three different ratios of ICS and MCS.(initial As
(II) = 1.0 mg/L, ionic strength=0.01 M NaNO;, ini-
tial pH =4.5).
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