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Fig.1 As(IIl) adsorption isotherm in Iron-manganese nodules
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Fig.2 Mn release from Iron-manganese nodule after As(III) treatment
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Fig.3  As(III) adsorption kinetics in iron-manganese nodules
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Adsorption and oxidation of arsenic(II) by Fe-Mn nodules

ZHANG Guojing, LIANG Chenghua, DU Liyu, LI Yueyao
College of Soil and Environment, Shenyang Agricultural University, Shenyang 110161, China

Abstract: Determining the nature of As(IIl) adsorption and oxidation by iron and manganese oxides in soil is critical for understand-
ing the fate of contaminant arsenic in soils and formulating effective remediation strategies. In batch experiments, Fe-Mn nodules
were collected from brown soil which was a typical soil in the northeast region of China. Oxidation and adsorption characteristics of
As(II]) and its kinetic characteristics by Fe-Mn nodules was investigated at various As(IIl) concentrations(1~30 mg-L™") and various
times with the method of one way balancing. The results show that the reaction is complex process including adsorption and oxida-
tion reactions. When the initial As(III) concentration was 1~15 mg-L", the adsorption capacity and Mn concentration increased with
the increased of the initial As(IIl) concentration. When the initial As(IIl) concentration was 15~30 mg-L™, the adsorption of Mn con-
centration increased slowly and close to balance, The isothermal experiment showed both Langmuir and Freundlich isothermal equa-
tions can describe the thermodynamic behaviors of adsorption very well(>0.97).The results showed that the Fe-Mn nodules was
effective for As(IIl) removal, and the maximal adsorption capacity of As(IIl) was 3 000 mg-kg.The adsorption and oxidation equi-
librium was reached after reacting 24 hours and Freundlich kinetics equations had a better simulation (7>0.95). The Mn concentration
fitted the Elovich kinetic equation and closed to balance after 6 hours. The As (V) concentration increased and the decreased with
time varying. Most of As(V') adsorption to the surface sites of Fe-Mn nodules following its production otherwise release into solu-
tion. That illuminated Fe-Mn nodules has significant effects on the removal of arsenic and detoxification.

Key words: As(I]); Fe-Mn nodules; adsorption; oxidation
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