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Speciation of Nickel and Cadmium during the Incubation Time by MINTEQA2
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Abstract
In  order  to  study  the  chemical  behavior  of  Nickel  and  Cadmium  during  the  incubation  time,  a
factorial experiment as a completely randomized design with three replications was carried out.
Factors included two different soils (4 and 30 percent CaCO3),  two  levels  of  Nickel  (0  and  100
mg.kg-1), two levels of Cadmium (0 and 25 mg.kg-1)  and  organic  matter  in  the  form  of  sewage
sludge in two levels (0 and 100 tone.ha-1), and three incubation times (0, 30, 60 days).
Concentration of cations, anions, dissolved organic carbon and pH were measured in soil extracts.
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Soil solutions were speciated for chemical forms of Nickel and Cadmium by MINTEQA2 model.
The results of this study showed that, available Nickel and Cadmium decreased significantly with
time. In begging of the experiment a major portion of the applied Cadmium to be present in the free
divalent forms (37% of Dissolved Cadmium) and gradually be converted to other forms such as
carbonate, bicarbonate, sulfate and chlorate forms. Nickel was present mainly in the carbonated
forms with an average of 90.6%. Organo-Metal complexes accounted for only a minor proportion of
complexed metals; however similar trends showed between DOM and M-DOM. It seems that in the
study soils calcium carbonate plays a key role in chemical behavior of Nickel and Cadmium in
solution phase.
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