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ABSTRACT

Static headspace (HS) and headspace single-drop microextraction (HS-SDME)
combined with gas chromatography-mass spectrometry (GC-MS) was evaluated for
the analysis of fifteen volatile organic compounds (VOCs) in groundwater samples.
The separation of these compounds was performed on an HP-1MS capillary column
(30 m x 0.25 mm I.D. and 0.25 um film thickness) with the optimized temperature
program: held at 35 °C for 5 min, then programmed to increase at 10 °C/min to 80 °C.

The optimum conditions of HS for the VOCs extraction were oven

temperature at 60 °C, vial equilibration time of 10 min, pressurization time of 0.6 min,



loop fill time of 0.1 min, loop equilibration time of 0.15 min and injection time of 0.1
min. HS extraction was carried out above 10-mL water sample saturated with 20%
sodium chloride in a 20-mL vial. As for the optimum conditions of HS-SDME, they
include 2.5 uL pentadecane microdrop, extraction time of 10 min, extraction
temperature at 30 °C, stirring rate at 1000 rpm and 15% sodium chloride. Under the
optimized conditions, performance of the two methods has been studied through the
determination of extraction efficiency, precision, linearity range and limits of
detection.

Application of the proposed methods was used for the analysis of VOCs in
groundwater spiked with a mixed VOCs standard solution at three concentration
levels. Both methods were tested to provide good recoveries. In this work, the
groundwater samples were collected from three selected wells of the Industrial Estate
of Thailand in Phathum Thani and the water sample from the first well was found to
contain 1,1-dichloroethylene, trans-1,2-dichloroethylene, cis-1,2-dichloroethylene and
trichloroethylene at 4.7, 8.8, 508 and 1687 ppb, respectively, for HS-GC-MS method
and 4.1, 4.3, 492 and 1456 ppb, respectively, for HS-SDME-GC-MS method. The
water sample from the second well was found to contain 1,1-dichloroethylene, trans-
1,2-dichloroethylene,  cis-1,2-dichloroethylene, trichloroethylene and 1,1,2-
trichloroethane at 4.9, 28, 3781, 462 and 6.6 ppb, respectively, for HS-GC-MS
method at 4.2, 22, 3559, 473 and 3.8 ppb, respectively, for HS-SDME-GC-MS
method. The water sample from the third well was found to contain cis-1,2-
dichloroethylene and trichloroethylene at 23 and 81 ppb, respectively, for HS-GC-MS
method and 15 and 71 ppb, respectively, for HS-SDME-GC-MS method whilst other

VOCs were not detected. No VOCs were detected in groundwater samples collected



Vi

from six wells of villages around the Industrial Estate of Thailand in Lamphun. The
determination of VOCs in groundwaters by both methods has been found to be simple
and yielding short analysis time mostly within 20 min. Therefore, HS and HS-SDME

are suitable methods for the analysis of fifteen VOCs in groundwaters.
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