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ABSTRACT

Optimization of gas chromatography with flame ionization detection (GC-FID) for
determination of 16 priority polycyclic aromatic hydrocarbons (PAHs) was investigated. The
column temperature programming mode was designed for separating PAHs on two
different columns, namely HP-1 and Rtx-5MS under the sequential simplex
optimization by simultaneous variation of seven parameters. Chromatographic
response function (CRF) used for indicating the separation quality was calculated from
Berridge and Dose equations. The chosen conditions on two columns derived from
Dose equation were more suitable than those from Berridge equation. Complete
separation of 16 PAHs was achieved within 29 min for HP-1 column and 32 min for
Rix-5MS column. The detection limits obtained from the separation on Rix-5MS
column were better than those from using the HP-1 column whereas the linearity and

precision were of the reverse order,



A method of enhancing sensitivity and selectivity‘for the trace level determination of
16 PAHs using high performance liquid chromatography (HPLC) with uv detection
was performed with the combination of various optimization methods. Using the
simplex method of binary mobile phasé optimization was found to give satisfactory
separation of the PAHs investigated. The separation was achieved on a Cjg Pinnacle
PAH column (250x4.6 mm), set at 37 °C. A mixture of acetonitrile and water with the
lincar gradient from 46 to 96 % of acetonitrile for 31 min and then with 96%
acetonitrile for 12 min was used as mobile phase with a flow rate set to 1.3 ml min™
and the separation of 16 PAHs was complete within 34 min. Adding isopropanol to
mobile phase sped up the analysis time to within 30 minutes. The wavelengths selected
for programming to enhance the sensitivity and selectivity of detection were 224, 235,
254, 270 and 296 nm. The detection limits obtained from detecting with variable
wavelength absorption were better than those from using fixed wavelength detection at
254 nm whereas the mean relative deviation (n=7) values favoured the latter.

Ultrasonication and supercritical fluid extraction (SFE) were investigated for

the extraction of 16 PAHs from soil. The ultrasonic condition was obtained with three

extraction cycles with a total volume of 10 ml acetone and it also required C;g solid
phase exiraction (SPE) for the clean up of the extract prior to chromatographic
analysis. The SFE condition was obtained at pressure 6000 psi, temperature 130°C,
static and dynamic extraction time of 10 and 30 min, flow rate 1.3-1.5 ml min” and
with 1.5 ml of methanol as modifier. The ultrasonic extraction provided good
extraction recoveries of PAHs with high molecular mass and also yielded good
precision of almost all PAHs when compared to SFE. However, both ultrasonic and
SFE methods were found to be effective for isolating PAHs in soil sample. Method
validation was carried out with the standard reference material SRM 1944. The developed
methods including ulirasonication, SPE as the clean up step and optimized
chromatographic measurement (HPLC and GC-FID), were applied to the
determination of PAHs in eight soil samples, using GC-MS for identification. The

contents of individual PAH in all soil samples were found to be lower than 1 ng gl
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