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Demonstration of Variability: Concentration of Polynuclear Aromatic Hydrocarbons
(PAHs) in Soil.

Polycyclic aromatic hydrocarbons (PAHs) are chemical compounds that consist of fused
aromatic rings and do not contain heteroatoms or carry substituents. They are produced as a
result of incomplete combustion of hvdrocarbons originating from oil, tar and coal. As a
pollutani, they are of concern because some compounds have been identified as carcinogenic,
mutagenic, and teratogenic. It is therefore that PAHs are closely monitored pollutant in the
environment.

The aim of this study was the demonstration of the variability in the concentration of PHAs in
a soil sample.

Experimental

For the demonstration of the variability in concentration of PAHs in soil samples, fifteen 10-g
samples of soil originating from a single jar were analysed and the concentration of 13
different PAH species were determined. For the determination of the concentration of PHAs
in each sample a solvent extraction was done fallowed by GC-MS detection.
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Fig 1. PAH species concentrations determined in this experiment.




Results

The results obtained in the experiment demonstrated that the concentration of the PHAs in
each sample is considerably variable. The data presented in figure 2 show the variability of
the concentration of each PHAs compound in each sample. Each sample in the graph has
been identify with a different colour such that the variation in its concentration can be easily

fracked between soil samples.
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Figure 2. Graphical representation of all PAH analytes (coloured) for each of the fifteen
(numbered) 10-g soil partitions.

To appreciate the variation beiween each sample the total average PAH content of the soil
was calculated A Grubb's test for detecting outliers was applied and samples 1, 2 and 13
were identified as outliers and eliminated from the data set. The data presented in figure3
showed the total PAHs concentrations in each sample without outliers.

Total { PAH] Variability

30 -

20 «*
o s sellisent
3 4 %

6 7 & 9 18 11121415

AH] medkg

Sample

Figu're 1.4: Tofd}‘_ PAH Varrabrhty without outliers.
In average the total PHAs concentration in the soil was determined to be 8.88+12.50 mgkg'

of soil with 95% confidence interval.



Conclusion

In overall from the experiment could be demonstrated that the variation on the
concentration of PAHs in a soil sample can be significantly variable. it is therefore
that further investigations need to be done in order io propose a new method of
sampling , in which the soil can be collected in a way that the final sample 1o be
analysed would be homogenous and representative.



