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Fig.1(a) XRD pattern, (b) particle size distribution,(c) field emission scanning electron microscope (SEM), and (d) Energy
Dispersive Spectrometer (EDS)
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TablelElemental analysis of ferric oxide

TLE C 0 Fe

ILE (%) 0.44 29.75 69.81
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Table 2Analysis of copper-smelting waste acid components of a copper company in Yunnan
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Fig.2Comparison of leaching iron with copper-smelting waste acid and sulfuric acid
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Fig.3(a) (b) shows the changes of iron dissolution in sulfuric acid solution at 25°C and 65 C
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Fig.4(a) (b) shows the change of pH of sulfuric acid solution at 25 ‘C and 65 'C
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Fig. 5Field emission scanning electron microscope (FESEM) image of ferric oxide after 720 min reaction.
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Fig. 6Fitting of diffusion in the solid phase layer at different temperatures for 10-60min
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Table3K values of at different temperatures
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Table 4Apparent activation energy Ea(KJ -mol?) and frequency factor Ko (S7)
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Leaching behavior and leaching kinetics of ferric oxide

incopper-smeltingwaste acid

GAO Yigiang?!, ZHAO Yiping!, ZHANG Lixiang?, HUANG Jianhong?, TIAN Senlin!
(1 .Faculty of Environmental Science and Engineering, Kunming University of Science and Technology, Kunming, 650500,

Yunnan, China)



Abstract: By studying the leaching of ferric oxide in copper-smelting waste acid atdifferent temperatures, the leaching performance
of different-acidity waste acids in 720 min and the pH value of the reaction process were investigated, and the kinetics during the
reaction and the treatment effect on arsenic in waste acid were discussed. The results showed that there was no significant change in
the pH of the solution in the whole 720 min of reaction. The leaching reaction of ferric oxide in the copper-smelting waste acid could
be described by the unreacted shrinking core model. For the reaction of ferric oxide leaching at 10—60 min, the process is controlled
by the diffusion in the solid phase layer, the apparent activation energy is 8.1633 kJ mol-, and the chemical reaction is obviously the
rate-controlling step at 60—720 min, the apparent activation energy is 43.0429 kJ mol-. At the same time, the arsenic treatment
efficiency with ferric oxide in the copper-smelting waste acid can reach 90% at 65<C, and thus has an effective arsenic removal
effect. This work can provide a reference for improving the process of copper-smelting waste acid treatment and realizing the
application of iron-based oxides in the waste acid.
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