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Abstract

This work presents an improved procedure for the extraction of BTEX compounds
from real samples using headspace solid-phase microextraction (HSSPME).
Employing HSSPME together with high-resolution gas chromatography with flame
ionization detection made it possible to determine BTEX compounds.

The optimum condition for the HSSPME extraction was performed using a manual
100 pm poly(dimethylsiloxane) solid-phase microextraction fiber assembly.
Headspace SPME was carried out above 10-mi aliquot of aqueous solution saturated
with 3 g sodium chloride in a 22-ml vial, fitted with a silicone PTFE septum and
clamped above a magnetic stirrer plate. The aqueous phase was agitated with constant
stirring rate at 70% of maximum speed. The sampling time was 10 min at ambient
temperature (24-25 °C ) and thermat desorption was made iﬁto the injection port of
GC at 200 °C for 2 min. Subsequent quantification was performed on GC-FID using -
an HP-FFAP capillary column with the optimized temperature program: 65°C (12
min) - 150 °C (13 °C/min) — 150 °C (1.46 min). The calibration curves obtained for
the spiked ultrapure water were found to be linear through the range 11,000 pg/L of
BTEX compouhds except for benzene (2 — 2,000 pg/L), with a correlation coefficient
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better than 0.999 and coefficient of variation of 1-9%. The detection limits were
found to be 0.5 pg/L of BTEX compounds except for benzene (1.0 pg/L).

The optimal conditions of this method were used for analysis of real water
samples spiked with standard BTEX compounds at 3 concentration levels. For spiking
at low concentration levels (6.5 ng/L for benzene and 3.5 pg/L for the other BTEX
compounds), the percent recoveries of most BTEX compounds were greater than 61%
with RSD in the range 0.4 - 13.1 % . For spiking at medium concentration levels
(100 pg/L for benzene and 50 pg/L. for the other BTEX compounds), the percent
recoveries of most BTEX compounds were greater than 70% with RSD in the range
1.3-10.2 %.  For spiking at high concentration levels (1,000 pg/L for benzene and

500 pg/L for the other BTEX compounds), the percent recoveries of most BTEX
| compounds were greater than 73% with RSD in the range 1.2 — 4.6 %. In this work,
an industrial wastewater sample was found to contain toluene at 116.8 ng/L. A real
water sample from a motorcycle service garage was found to contain toluene,
ethylbenzene, p-xylene, m-xylene and o-xylene at 7.2, 1.4, 2.0, 2.3 and 1.7 ng/L,
respectively. BTEX determination in real water samples by this method has been
found to be easy, no time consuming and sol\.rent-free. It is thus a very suitable

method for analysis of BTEX compounds in environmental real water samples.
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