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Abstract

The extraction of Lindane, Heptachlor, Heptachlor-endo-epoxid, Chlordane and Dieldrin
from spiked soils using the Medium-Pressure Liquid-Extraction method showed recoveries
comparable to classical soxhlet extraction. Recoveries showed a significant effect on the
modification of the solvent polarity so that the aspired separation from other contaminants
seems likely

1 Introduction

For the determination of soil contamination in general the results obtained depend mainly
on the methods used for extraction. Several attempts have been undertaken te optimize
these procedures >®. The reason for this is probably the enclosure of pollutants in the
humic matter of the soil "®. We propose a new extraction method for contaminated soil. The
initial step of sample preparation is the grinding of the respective soil with silica gel to alter
the matrix. The produced homogeneous powder can be used as a stationary phase of a
medium pressure liquid chromatography system. As we have shown lately, different
pollutants can be eluted from this by solvents of different polarity *'?. We now report the
recovery of five Chloropesticides from contaminated soils by this method.

2. Experimental

A solution of Lindane (Merck), Heptachlor, Heptachlor-endo-epoxid, Chiordane and Dieldrin
in cyclohexane with concentrations of 1 ug/l each was prepared. 140 pl of this solution were
distributed onto 15 g of sterilized standardized soil (LUFA Speyer Sp 2.1 Charge No.
14292, sandy soil) in an ISO-glass bottle, followed by 12 hrs shaking in a shaking machine.
After adding 15 g of silica gel, the spiked soil was ground in a 500 m! Retsch ceramic balil
mill container with 10 ceramic balls of 20 mm diameter (Konigliche Porzellan Manufaktur
Berlin) for five minutes at 500 rpm to give a homogenous powder. These 30 g of denatured
soil were filled into a Bachi MPLC column (23/1,5 cm) onto 2 g of silica gel (Lichroprep,
Merck) and was treated like dry-filling of a stationary phase '. Cutting fractions of 70 ml,
the contaminants were extracted by cyclohexane/acetone mixtures at a flow rate of 10-15
ml/min. The pressure varied between 2 and 4 bar. No clean up procedure was necessary
after elution. The resulting solutions were concentrated to about 1 mi under reduced
pressure, and then transferred into a 2 ml volumetric flask.
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The contaminants were determined using a Hewlett Packard 5890 Il gaschromatograph with
a J&W capillary column (DB 5-60N 0,23 mm ID 0,25um film), split/splitless injector and
Electron-Capture-Detector (ECD). 1. Quantification was done via calibration curves.

3 Results and discussion

Standard soxhlet extraction with toluene followed by silica gel clean-up of the unspiked soils
showed their native contamination'®. Only 3.0 + 0.3 ug/kg Lindane and 2,5 + 0.1 pg/kg
Dieldrin could be doubtlessly identified. These basic contamination levels were subtracted
from the extraction results of the spiked soils to calcuiate the recovery rates.

Likewise the extraction behavior of the spiked soils was evaluated before determining the
recoveries of the selected chloropesticides using MPLE. Except for Heptachlor-endo-
epoxid, which was completely lost, recoveries of the soxhlet extraction of the spiked soils
were good (Table 1). Next the MPLE procedure recoveries were determined. As a
dependency of the extraction rates on the solvent polarity of the eluent had aiready been
proofed, two different solvent mixtures were used: cyclohexane/acetone 80:10 and 65:35.
Recoveries were found to be more or less equal to those of soxhlet extraction, if the proper
eluent was used, but not significantly higher. Table 1 summarizes these results.

Method Lindane Heptachlor Heptachlor- Chlordane Dieldrin
endo-epoxid
soxhlet 7441 14441 0 115+1 119+1
MPLE 10 11111 7318 8741 811 5512
MPLE 35 0 154134 105+3 98+2 7812

Table 1: Recoveries ( % ) of chloropesticides from spiked soil 2.1 by classical soxhlet
extraction, n = 5 and by MPLE (solvent mixtures of increasing polarity; percent acetone in
cyclohexane), n= 5.

Similar to Hexachlorobenzene and the polycyclic biphenyls Lindane is extracted best using
a non-polar solvent. In respect to a successive elution of contaminants from a ground soil it
will probably coeluted with those substances. Recoveries of the other pesticides are
generally better using solvent mixtures of higher polarity, but recoveries using the
cyclohexane/aceton 9:1 mixture are at least sufficient with the exception of Dieldrin, which
eluted poor under the non-polar conditions.

But unlike polycyclic aromatic hydrocarbons, the elution of the selected aliphatic
chlorohydrocarbons showed no significant effect on the modification of the solvent polarity
by adding different amounts of acetone. The basic concept of the MPLE is the successive
elution of different groups of contaminant from soil using eluents of different polarity. Under
conditions of cyclohexane/aceton 9:1, the possibly present PAHs would be extracted as
well. Further experiments - especially on the nature of the grinding material applied - must
be conducted on the modification of the soils. Different solvents and solvent mixtures are
still under study to elute successively PAHs, PCBs and chloropesticides from those soils.
However, the most hopeful experiments presently are the use of a heated extractioncolumn
and a second column filled with silver nitrate coated silica gel for the separation of the
contaminants.
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