
they are non-biodegradable and reduce the 
availability of landfill for other uses.

Graduate researcher Adeayo Sotayo has 
been investigating a way to develop structural 
composites containing carpet waste through 
low cost manufacturing processes. These 
processes account for all types of carpets, 
eliminate mechanical separation stages, are 
environmentally neutral and produce composites 
with well characterised mechanical properties. 
Current research has identified a process 
which could see these composites be used in 
equestrian fencing, this would reduce waste 
textiles sent to landfill, producing both economic 
and environmental benefits.  Further research is 
ongoing in characterising, and understanding, 
the material properties of the recycled waste 
structural composite, and modelling and 
measuring the mechanical properties of the 
waste carpet recycled composite.

Mechanical tests to determine the fundamental 

Developing novel structural composites 
from recycled materials

What a waste

The issue of waste management continues 
to be a global concern, there is an increasing 
need to recycle composite materials and 
reuse these materials in other applications, 
fuelled by global demand for clean, non-toxic 
alternative building supplies and methods. 
Increasing recycling remains a key priority 
of the European Union. Annually, 400,000 
tonnes of carpet waste is sent for disposal to 
UK landfill sites; this is due to the difficulty 
associated with processing the waste into a 
viable alternative commodity. The disposal 
of carpets in landfill sites is becoming 
increasingly impractical due to rising landfill 
costs and reduced availability, both reflecting 
the environmental concerns surrounding 
landfill disposal. 

Currently, it is planned that, by 2025, carpet 
waste will be banned from UK landfill, because 
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The successful completion of this project 
will provide a stable recycling pathway for 
carpet waste and provide new materials 
for load-bearing applications. Furthermore, 
this recycling approach for carpet waste 
offers both economic and environmental 
appeal, with estimates indicating that each 
tonne of recycled carpet waste saves 4.2 
tonnes of CO2 emissions. 
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deformation response were carried out on a 
prototype fencing system consisting of full scale 
timber posts and rails that was setup in the 
engineering department at Lancaster University.

Further work includes the fabrication and 
structural testing of more prototype recycled 
structural composite beams which has improved 
structural, economic and environmental benefits. 
Statistical analyses will be carried out to quantify 
variability/repeatability of the manufactured 
composites and suitability for use in ECO2 
fencing system applications. 

The results obtained at the completion of 
this project will provide future engineers and 
scientists with information required to build a 
more reliable recycling and sustainable system. 
By defining a manufacturing and performance 
specification for the novel composite structural 
material, it will provide the catalyst for 
consideration of its wider structural applications.

properties of these materials have been carried 
out at ECO2 Enterprises LLP, a company who 
specialise in waste management and recycling, 
efficiently and successfully diverting waste away 
from landfill. Strength and modulus are two vital 
structural properties in load bearing applications, 
because of this, bending and compression tests 
have been carried out by ECO2 Enterprises 
LLP on ungraded wood and PVC samples 
that are currently in use in equine fencing. The 
experimental tests were carried out according to 
British standards; the results have been used in 
setting a standardised baseline against which to 
compare the mechanical properties of the novel 
structural composite. 

Prototype novel structural composite beams 
fabricated from recycled materials have been 
produced by ECO2 Enterprises LLP. “Bending 
tests have been carried out on the novel 
structural composite beams. The results of the 
tests are comparable with one of the benchmark 
materials, PVC. Although the flexural modulus 
of the novel composite beam is lower than that 
of wood, this can be compensated for in various 
ways i.e. altering the section size of the beams, 
decreasing the spacing between the beams 
in the assembled fencing system” – explains 
graduate researcher Adeayo. 

“In addition, flexural tests have been carried 
out on polymeric foam samples that may be 
suitable as the matrix for the recycled carpet 
based structural composite. Tensile shear 
tests have also been carried out on bonded 
wool carpet strips. The tests were carried out 
to determine the ultimate shear strength of 
bonded single-lap joint of waste carpet strips at 
different orientations by tension loading.  The 
aim of the test was primarily comparative; the 
knowledge of the shear strength of the bonded 
waste carpet strips, help to define the suitability 
of the orientation of the bonded carpets strips 
for application in the waste carpet structural 
composite beams.”    

Experimental tests to evaluate the load-


