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FRACTIONATION OF TRACE METALS AND METALLOIDS 
IN SOILS AND SEDIMENTS: BATCHWISE AND FLOW-THROUGH METHODS
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The impact of anthropogenic metal/metalloid ions on the soil environments cannot be evaluated by measuring the total concentration of individual species, because the physicochemical mobility, environmental accessibility and, consequently, toxicity of trace elements (TE) elements strongly depend on their chemical forms and type of binding with the sample matrix. Thus, procedures for distinguishing different solid-phase associations of TE are required. An approach that has been found to be preferable is the fractionation of TE into operationally defined forms under the sequential action of different leaching reagents. Selective reagents used in sequential extraction procedures (SEP) are intended to simulate conditions whereby TE associated with certain components of soil, sediment, or sludge can be released. Specific sequences of leaching reagents are evidently required for the fractionation of trace metals and elements existing in anionic forms (As, Se, P). 

Despite the recent efforts for settling operational conditions for metal and metalloid fractionation – in terms of concentration, pH, and temperature for each of the leaching reagents, sample weight to extractant volume ratio, extraction time, shaking protocol, analytical instrumentation and phase separation method – conventional batch sequential extraction schemes lack automation and are rather time consuming and laborious. Two additional main problems are the phase overlapping and possible re-adsorption of released elements.
Alternative methodologies are based on dynamic (non-equilibrium) approaches. Particulate samples are retained or fixed in a column or a stirred chamber whereas different aqueous solutions of acids, salts and complexing reagents are continuously pumped through. In such a way the leaching solution being in contact with the solid phase is constantly renewed. Dynamic procedures enable the extraction time required for the separation of each fraction to be significantly reduced. Investigating the elution curves makes it possible to study the kinetics of trace and major elements release, to test efficacy of extractants and to assess the maximum pool size of target fractions. When packed mircocolumns or rotating coiled columns are employed, elements in the effluent can be determined on-line.

In routine analysis batch extraction appears to be still the method of choice. However, further developing and harmonisation of flow-through schemes for comprehensive studies on the fractionation and mobility of TE in environmental solids are of particular importance. 
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