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Analysis of Mobile Cadmium from Soils with Functionalized Magnetic Beads
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ABSTRACT

Potential for measuring mobile cadmium concentration in sandy soil using polymer magnetic beads with
carboxyl groups was investigated. Experiments for extracting cadmium were performed with contaminated
soils, de-ionized water and magnetic beads. In this neutral experimental condition, reacting cadmium with
magnetic beads indicate total amount of cadmium that can be moved in soil. The results showed that the
mobile fraction of cadmium in soil could be combined with magnetic beads in short time. After binding
between cadmium and magnetic beads, the beads were separated from soil suspension by outer magnetic
force. The bound cadmium was dissolved from magnetic beads by acid solutions, which were then analyzed
by atomic absorption spectroscopy (AAS). This method can determine mobile heavy metals in sandy soil
effectively than existing method which use pollutant chemicals to environments such as EDTA.
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Fig. 1. SEM picture of magnetic beads (PVA basis).
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Table 1. Samples: Pathways of heavy metal contamination
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Fig. 2. Cd concentration after extraction by several extractants.

Table 2. Properties of soil samples
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Table 3. Content of iron oxide in soil and its extraction
efficiency of Cd from soil samples
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Table 4. Extract efficiency for Cd in comparison with total Cd
concentration by C12 from soil samples
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Fig. 3. Comparison of Cd extraction ratio between extractant C12
and EDTA in consideration of the effect of iron oxide.
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