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ABSTRACT

The removal of ferrous iron {Fe(II)) in groundwater is generally achieved by simple
aeration or the addition of oxidizing agent. Aeration followed by solid-liquid separa-
tion is the most commonly used as physico~chemical treatment method for iron
removal. In general aeration has been shown to be very efficient in insolubilizing
ferrous iron at the pH level greater than 6.5. In this study pH was maintained over
6.5 using limestone granules under constant aeration to oxidize ferrous iron. In batch
experiments, oxidation rate of ferrous iron was investigated under different conditions
including limestone granule size, initial concentration of the ferrous iron, pH, tem-
perature and ionic strength in groundwater. The pH in groundwater was presumed as
the most important factor determining oxidation rate of ferrous iron. According as the
size of the limestone granules decreased, the pH of the iron contaminated water
increased quickly and oxidation of the ferrous iron was achieved immediately too. The
oxidation rate of the ferrous iron was found to be proportion to initial concentration
of the iron contaminated water, temperature and ionic strength, respectively.
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Fig. 1. Effect of limestone granule size on
the iron oxidation rate. (Limestone :
50 g, Temperature : 16C, Shaking
speed : 200 rpm)
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Table 1. The iron oxidation rate constants
under the different sizes of the
limestone granules
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Fig. 2. Effect of initial iron concentration on
the iron oxidation rate in the lime-
stone aeration bed. (Limestone : 3.5
~6 mesh size, 550 g/l, Air flow rate
: B0 I/min)
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Table 2. The iron oxidation rate constants
under the different initial iron con-
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Fig. 3. Relations between initial iron con-
centration and pH of the treated
water in limestone aeration bed.
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Fig. 5. Variation of the iron oxidation rate
under different initial iron concen-
trations.
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Fig. 6. Effect of temperature on iron oxida-
tion rate in the fimestone aeration
bed. {Limestone : 3.5~6 mesh size,
6550 g/1, Air flow rate : 50 I/min)

Table 3. The iron oxidation rate constants
under the different temperatures
in limestone aeration bed

Iron oxidation .
Temperature rate constant Coefficient of
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k . (min™)
10 0.135 0.96
15 0.146 0.91
20 0.268 0.90
25 0.606 0.79
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Fig. 7. pH profiles under different treatment
temperatures. (Limestone @ 3.5-6
mesh size, 550 g/!, Air flow rate : 50
i/min)
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dation rate in the limestone aeration
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Table 4. The iron oxidation rate constants
under the different concentrations
of chiloride in limestone aeration

bed
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0.000 0.143 0.98
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Fig. 9. pH profiles under different CI" con~
centrations. (Limestone : 3.6~6 mesh
size, 550 g/l, Air flow rate @ 50 I/
min).
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