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Abstract

The optimum conditions for extraction of six polychlorinated biphenyls
(PCBs) in soil samples using supercritical fluid extraction and quantification by gas
chromatography with an electron capture detector (GC-ECD) were investigated.

The optimum gas chromatographic conditions for the analysis of PCBs were
obtained from a study of the performance of two columns, namely, DB-608 and DB-
1701 capillary columns. In this work, the DB-1701 column was chosen because this
column yielded a shorter analysis time, higher sensitivity, lower detection limit, higher
correlation coefficient of linear range and higher precision than the DB-608 column.
The optimum GC conditions used with the DB-1701 column were injector
temperature at 250 °C, detector temperature at 280 °C, carrier gas flow rate of 1.2
ml/min and temperature program: 140 °C-140 °C (1 min)-220 °C (12 °C/min)-220 °C
(1 min)-275 °C (6 °C/min)-275 °C (6 min).

The optimum conditions for supercritical fluid extraction of PCBs in soil were
obtained from 10 g soil, sieved to less than 0.5 mm. The soils were extracted using

supercritical carbon dioxide modified with addition of 1 ml hexane to the soil for 40



minutes under the dynamic mode at pressure 4000 psi and extraction temperature at
90 °C with flow rate of 0.8-1.2 mi/min. Restrictor temperature was set at 60 °C. The
extracts were collected in isooctane. The extracts were then analyzed using GC-ECD.
Detection limits of this method were in the range of 2.03-3.72 pg/l and linearity
ranges were in the range of 10-600 ug/l with a correlation coefficient better than
0.9900. The relative standard deviations of precision were in the range of 3.26-4.91%.
The percent recoveries of all studied PCBs were better than 80% with the relative
standard deviations in the range of 0.95-12.47%. Extraction efficiencies of PCBs in
soil were compared between supercritical fluid extraction and soxhlet extraction.

In this work, no PCBs were found in all of six soil samples and three sediment
samples analyzed. PCBs determination in real soil sample by this method has been
found to be easy and no time consuming with very minimal usage of organic solvent.

It is thus a very suitable method for analysis of PCBs in environmental real soil

samples.
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