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Abstract

The chemical analysis of tyres is not a routine part of forensic investigation. The use of
tyres as evidence has been limited to comparison of the tread pattern. However, the
tread pattern is not the only evidence that may be left behind by a tyre. When a tyre
skids across a hard road surface such as bitumen or concrete, residue from the tyre may

be left behind.

It was the aim of this research to develop a method for the analysis of tyres and their
residues, understand the amount of chemical variation in tyres, identify suitable
methods for the collection of tyre residues from different road surfaces, and to classify

tyre samples and identify the source of tyre residues.

A suitable method for analysis was successfully developed using pyrolysis-gas
chromatography/mass spectrometry. It was found that pyrolysis was best completed at

450 °C using a furnace type pyrolyser.

Chemical variation was investigated in a single tyre, in tyres over time, in production
batches, and between different models and sizes of tyres from the same manufacturer.
Small variations were found within a single tyre and in tyres over time. Greater
variation was observed in both the same and different production batches, and between

different model tyres and different size tyres.

Three different collection techniques were investigated — picking, adhesive tape, and
swabbing. Picking was found to be the most suitable technique to use on a concrete road
with gravel aggregate, while a fingerprint lift was found to be the most suitable
technique on a bitumen road surface. Swabbing was found to be an unsuitable

technique.



Six replicate analyses were used to catalogue changes in the chemical composition
between the tyre and the residue. Numerous changes were observed such that only a
limited number of signals from the chromatogram could be used for identification
purposes. Three different techniques were used for classification and identification —
relative polymer content (RPC), target compound identification (TCI), and linear
discriminant analysis (LDA). LDA was found to be the most successful technique,

correctly classifying 31 of 36 tyre residues.

PyGCMS allows for simple analysis of tyre samples and residues without pre-treatment.
A tyre sample was found to have 5-10% variation in the relative polymer content,
regardless of when during the life of the tyre the sample was taken. Variation was found
between tyres from the same manufacturer. Both similarities and differences were found
between tyres from the same production batch and different production batches,
suggesting that homogeneity in a single production batch not guaranteed and that
manufacturers will also change the composition of a tyre between different production
batches. The collection of tyre residues (like the collection of any forensic evidence)
may or may not be successful depending specifically on the type of road surface.
Collection of tyre residues from a concrete road with gravel aggregate was successfully
achieved through picking. Collection of tyre residues from a bitumen road was
successfully achieved; however adhesive contamination from both the fingerprint lift
and clear adhesive tape interfered with the PyGCMS analysis. Tyre residues were
successfully correlated to the source tyre, but the process of collecting sample
information from numerous replicate analyses of both the tyre sample and residue for

data analysis was a time-consuming one.
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