
un-recyclable,’ says Professor Paul Williams
of the University of Leeds, Department of
Fuel and Energy. ‘That has been a major
headache for the motor industry in
particular. Most of the car, including the
tyres, metal and glass can be recycled quite
easily but composites are much more
difficult because the material is reinforced.’

The new recycling process combines
pyrolysis and physical separation.
Composites are broken down into gas, oil,
a small amount of carbon and fibre.
Recycled oil and fibre can both be re-
processed into composite plastics. The
Leeds University team are experts in
pyrolysis, and have worked for a number
of years on different waste streams
including tyres and plastics.

‘Pyrolysis involves heating the plastic in
the absence of oxygen so that it does not
burn,’ explains Professor Williams.
‘Because the process operates at a much
lower temperature than burning, fibre
retains much of its original strength
instead of becoming brittle. Our research
shows that both the oil and the fibre can

New technology could tackle a growing
problem for automotive, construction and
other major industries – how to recycle
composite plastics, it was announced today
(4th April 2003).

Forthcoming legislation sets increasingly
stringent targets for recovery of composite
materials, used for highly engineered
components such car bumpers and fascias.
The high tech plastics are lightweight and
durable but difficult to recycle. The
European end-of-life Vehicle Directive
requires 85% recovery of plastics, rubber
and glass by 2006 and 95% by 2015.

Scientists from the University of Leeds,
working with partners from British
industry, have come up with a new
solution that could aid manufacturers and
save growing quantities of composite waste
going to landfill. Their process can literally
turn old car bumpers into new ones.
Composites are converted to their original
constituents – oil and fibre – that can be
recycled. The process could open up new
applications for advanced composites by
making recycling possible.

The two-year research project formed part
of a major waste minimisation initiative
backed by government and industry. The
WMR3 LINK programme (Waste
Minimisation through Recycling, Recovery
and Re-Use in Industry) is spearheading
new ways to clean up the environment
and make better use of resources.

‘Until now, fibre-reinforced polymer
composites have been widely considered

New recycling
technology
provides end-of-life
solution for
composite plastics

‘Composites are
broken down into gas,
oil, a small amount
of carbon and fibre.
Recycled oil and fibre
can both be re-
processed into
composite plastics.’

Automotive and construction
industries will benefit from
commercially viable route
towards sustainable
manufacture

www.oakdenehollins.co.uk/wmr3

WMR3
(Waste Minimisation
through Recycling,
Re-use and Recovery in
Industry) was a collabo­
rative industrial research
programme supported
by £12m of funding
from EPSRC and DTI
during 1995 – 2003.



be processed back into composite plastic
or re-used in other ways.’

Project management was led by Pera
Technology, working with industrial
partners from the British Plastics
Federation, Society of Motor
Manufacturers and Traders, Filon Products,
Cray Valley, OSS Group, Reichold and
Shanks Waste Solutions. A grant of
£372,000, representing 50% of research
costs, was awarded by the Engineering and
Physical Sciences Research Council and
the DTI under its LINK scheme, with the
balance contributed by the industrial
partners.

‘By bringing industry and the university
together, the LINK project focused our
work on the areas we should look at and
the spin-offs that can be achieved,’ says
Professor Williams. ‘It helped to make the
research more relevant.

‘As a result of the project, the UK is now
in a strong position in this field,’ he adds.
‘With our industrial partners we now hope
to take our research to the next stage of
building a pilot plant ready for commercial
applications.’

Additional project details and
background

Where are composite plastics used?
Fibre-reinforced composite plastics are widely
used in automotive, construction and other
industries. Around 240,000 tonnes a year are
produced by UK industry. Composites are
strong, lightweight and readily engineered into
complex components.

What happens to composite plastic waste now?
Most composite plastic waste is currently
dumped in landfill. There are no recycling
facilities in the UK at present.

Why are they so difficult to recycle?
Fibre-reinforced composites are more difficult
to process than other plastic waste materials
such as polythene. They cannot simply be
melted because they are thermoset and contain
a significant fraction of glass or other fibre and
filler such as calcium carbonate. Components
are often bulky and uneconomic to transport.

One approach to recycling involves grinding
up composite waste for use as filler but heavy
machinery is needed because of the material’s
high strength and stiffness.  Burning off plastic
to recover the fibre requires a temperature of
around 900C, which degrades the fibre.

How does the new process compare?
Pyrolysis operates at a much lower temperature,
around 500C, so recycled fibre retains its size
and much of its strength. After cleaning, up to
25% of recycled fibre can be combined with
75% virgin fibre in new composite plastics
without any deterioration in product quality.

Results show that recycled fibre can be woven
into cloth and sprayed with resin to build
structures such as boat hulls. Use in fibreboard
is also being investigated.

How could the new process affect the outlook
for composite plastics?
A cost-effective recycling process is an essential
step towards sustainable manufacturing. It will
be particularly important for the automotive
industry as it prepares to meet the requirements
of the European end-of-life Vehicle Directive.
For plastics manufacturers, the process could
have a major impact in overcoming resistance
to composites for new applications in an
increasing range of advanced, lightweight
components.
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‘As a result of the
project, the UK is now
in a strong position in
this field.  We now
hope to take our
research to the next
stage of building a
pilot plant.’


