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Abstract 

A simple and sensitive method for simultaneous microextraction and determination of 

heavy metals using a new direct immersion solid-phase microextraction (DI–SPME) sorbent 

material combined with inductively coupled plasma mass spectrometry (ICP–MS) was 

investigated. In this method, sorbent coating composites were prepared by simultaneous 

electropolymerization of pyrrole on pencil lead in the presence of carbon nanotubes (CNTs) and 

different metal chelating ligands.  Among the coatings evaluated, a polypyrrole coating with 
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