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Application of dispersive liquid-liquid microextraction as a simple assisted
clean-up and preconcentration technique for GC/MS determination

of selected PAHs extracted from sewage sludge by Soxhlet and ultrasound
assisted extraction method
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ABSTRACT

Herein, two different extraction methods (Soxhlet and ultrasound assisted extraction) along with
dispersive liquid-liquid microextraction (as an assisted clean-up and preconcentration technique)
were applied for the measurement of selected polycyclic aromatic hydrocarbons (PAHs) in sewage
sludge. The measurements were made using gas chromatography-mass spectrometry (GC-MS). The
extraction efficiencies of the above-mentioned methods were investigated and subsequently com-
pared. Briefly, high amounts of sludge were gently heat-dried and sieved and the resulting solids
(5 g for the Soxhlet extraction and ultrasound assisted extraction each) were then subjected to the
corresponding extraction method. To clean-up, after completion of the extraction phase, the extract
was dried under a gentle stream of nitrogen and then diluted with acetone (1.5 ml) and finally passed
through a PTFE syringe filter. Further on, tetrachloroethylene (C,Cl,, 12 pl) was added to the acetone
solution and the resulting mixture was rapidly added to a vessel containing deionized water (5.0
ml) for assisting the clean-up process and further preconcentration. Afterwards, the sedimented
organic phase (5 + 0.5 pl) was withdrawn and injected into the GC/MS (1.0 ul) for identification and
quantification of the PAHs. Some differences between the two methods were observed for reproduc-
ibility and limits of quantification and were determined to be insignificant and significant, respec-
tively. Overall, Soxhlet extraction had better extraction efficiency compared to that of the Ultrasound
assisted extraction for the PAHs.
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