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Abstract

Arsenic (As) oxidation followed by precipitation from a high-As(IlI)-containing leaching solution derived from a sulfidic ore
was investigated in this study to remove aqueous As from the solution using activated carbon (AC) with air injection as an
oxidant. To obtain the initial leaching solution, a domestic sulfidic ore was leached in a sulfuric acid solution at pH 1 and 50°C
for 95 h, and approximately 7 g/L of Fe and 3 g/L of As were leached out. To determine the effect of the oxidative reaction
utilizing AC with air injection, the leaching solution was tested under the following five oxidative conditions at an initial pH of 1
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and 90°C for 72 h: air-only injection; air injection with 1, 5, and 10 w/v% of AC addition; and H,O, addition. The tests in the
presence of both air and AC revealed that the oxidation kinetics and As removal were improved by the reaction between the
metallic species and the surface group formed on the AC surface. In addition, the greater the amount of AC added, the better
was the reaction efficiency, removing 93-94% of As with more than 5 w/v% of AC addition. Finally, X-ray diffraction analysis
confirmed that the precipitate formed from the oxidative reaction was scorodite (FeAsO4:2H,0).
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Table 1. Metal concentration in the initial leaching solution

Concentration (mg/L)
Batch No.
Fe Zn As Pb Ca
1 7407 4993 2994 2.435 604.8
2 7292 4712 3200 2.394 440.0
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Fig. 1. Change in (a) Fe and (b) As concentrations during the oxidation by air.
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Fig. 2. Change in (al)-(C1) Fe and (a2)-(c2) As concentrations during the oxidation by a mixed system of air and activated
carbon (AC): (a) 1 w/v% AC, (b) 5 w/v% AC, (c) 10 w/v% AC.
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Table 2. Rate of Eh change at 3 different time intervals under
different test conditions

Rate of Eh change at the time interval of
Test conditions
0-72 hr 6-72 hr 24-72 hr
Air only 1.32 1.05 0.70
1 w/v % AC 1.16 0.91 0.90
5wiv% AC 1.90 1.70 1.72
10 w/v % AC 1.85 1.95 1.70
1 ml H,0, 0.88 0.72 0.54
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Fig. 5. XRD analysis of iron-arsenic precipitation from the oxidative reactions with/without activated carbon injecting air.
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