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Abstract

Abstract

During the forensic investigation of grave sites artefacts are often located and have the potential
to provide valuable information about the victim or the perpetrator. Such artefacts may include
body coverings used by the perpetrator to interfere with the crime scene. Polymer materials are
now frequently encountered at crime scenes and given their use in bag and carpet manufacture,
there was an increased likelihood that this class of materials will form part of a clandestine grave.
Understanding the degradation of these materials in potential crime scene soils will provide
insight into the age and nature of the burial. Previous forensic research on polymers at the crime
scene has mostly focused on identifying polymer materials such as fibres and the studies that have
investigated polymer degradation, examined the effect degradation had on identifying the
polymer rather than the information the polymer can provide about the burial. This thesis
provides a comprehensive examination of the degradation of five commonly encountered
polymers with potential to be used as body coverings in a variety of soil t types. A comparison of
the suitability of a range of analytical techniques to understand polymer degradation associated

with burial has also been made in this thesis.

The five polymers -polyethylene (PE), polypropylene (PP), poly vinyl chloride (PVC), polyethylene
terephthalate (PET) and nylon- in the form of films and carpets were buried in a series of
laboratory controlled environments that varied by soil type, moisture content, soil pH and
temperature for a burial period of 24 months. Scanning electron microscopy and atomic force
microscopy were utilised for the examination of changes to the morphology of polymer surface.

Spectroscopic analyses, including infrared, Raman and ultraviolet-visible spectroscopies, were
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Abstract

applied to monitor changes to the chemical structure of the polymers and their additives. Thermal
analysis was also investigated as an approach to monitoring the subtle changes associated with
the degradation processes. This study determined that certain soil environments enhanced the
degradation of the polymers in soil, while other environments were shown to preserve the
polymers. The degradation of these polymers often included the interaction of polymer additives
with the soil environment. The factors that were shown to enhance polymer degradation included
the availability of water and the ability of the soil environment to encourage microbial growth. In
this thesis, a combination of morphological changes determined by scanning electron microscopy
and the microstructural changes determined using infrared spectroscopy, and to a lesser extent,
thermal changes monitored using thermogravimetric analysis, were determined to be the most

powerful methods for monitoring degradation processes in the polymer systems investigated.

This thesis provides new knowledge about the impact different soil variations have on the

degradation of polymers that are more and more likely to be found at clandestine grave sites.
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