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Chemical speciation and bioavailability of cadmium in sewage-irrigated farm soils in Taiyuan
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Abstract: To characterize the current cadmium pollution status, chemical species and bioavailability in sewage-irrigated farm soils in Taiyuan, Cd concentrations
were analyzed using Tessier Asequential extraction followed by graphite furnace atomic absorption spectrometry. The distributions of different Cd spices in different
soil depths across different functional areas were investigated. The results showed that Cd concentration in sewage-irrigated farms was 3 times the background in
Taiyuan. Most Cd was found at the surface layer, suggesting the main terrestrial sink for Cd accumulation. The variations were noted in Cd distribution in the
functional areas with the following order:Xiaodian > Jinyuan > Qingxu district. The concentration of 5 Cd species generally declined in the order of:Cd bound to Fe and
Mg oxides > Cd bound to organic matter > Cd bound to carbonates > Cd residual > Cd in exchangeable state. The high concentration of Cd bound to Fe and Mg
oxides is directly related to the slightly alkaline soil with elevated Fe and Mg in the sewage-irrigated farmland. The morphological study demonstrated the highest Cd
content at the surface layer, which declined along the soil depth. This is opposite to the trend of pH changes. No statistical difference in Cd species was observed in
the other layers. The bioavailability assessment showed that Cd remained rather stable in the sewage-irrigated soils in Taiyuan. However, due to the high
concentration of the Cd speices of potential bioavailability, further environmental impacts should be addressed. In conclusion, although Cd concentration in the
sewage-irrigated soils has not exceeded the Grade-Il limits as defined in the Chinese Environment Quality Standard for Soils, the local Cd tends to accumulate with
potential bioavailability and therefore should be preferentially controlled.
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