
25The objective of the research in this subprogram is to
utilise polymer waste in new products, increasing the
profitability of the industries involved, while also
minimising waste disposal and adding to the lifetime of
the polymers.

Waste polymeric materials are becoming increasingly
expensive to dispose of in landfill or by other methods,
but in the absence of improved technologies, they
remain generally uneconomic to recycle since
collection, separation, purification and re-formulation
raise their costs above those of new materials.
Research in this subprogram will develop new cost-
effective processes for recycling polymers. Recycling is
often a more difficult case of polymer product
development. The polymer may be altered through
degradation during processing, lifetime use, and
subsequent reprocessing. This necessitates
investigations of the effect of these changes on the
structure and performance of recycled polymers, and
the development of technologies to reconstitute

degraded polymers or to use them to make higher
value-added products. Some materials to be recycled
are a mixture of polymers that must be separated or
compatibilised. This subprogram will provide both
economic and environmental benefits.

POLYETHYLENE COMPOSITIONS FOR
RURAL PIPE APPLICATIONS

OBJECTIVE
To produce a polymer composition from recycled milk
bottle high density polyethylene (HDPE) and other
polymers for use in the manufacture of low-pressure
pipes for rural applications.

BACKGROUND
Approximately forty to fifty percent of the HDPE used in
Australia to make blow-moulded bottles is recycled. A
potential use for large quantities of recycled blow-
moulding grade HDPE is in the production of rural pipes.
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However, the physical properties of post-consumer
bottle grade HDPE obtained from recycling plants are
far removed from what is needed for rural pipe
applications. HDPE recycled from blow-moulded milk
bottles has a higher melt flow index and density than
commercial pipe compounds, and is consequently
more brittle.

HDPE for pipe applications requires a combination of
toughness and high modulus. Achieving these
properties with high levels of recycled HDPE presents
a challenge. Attempts to use recycled HDPE as a
component in rural pipe compositions have only been
successful at low levels of additions. This has not been
commercially attractive. To succeed, this project must
generate an innovative blend or polymer modification
technology to radically increase the slow crack growth
resistance and the mechanical strength not inherent in
the recycled polymer to the required level for rural pipe
applications, while maintaining good processability.

PROGRESS AND ACHIEVEMENTS
Research for the year of 2003-04 began by completing
the analysis of the second large scale production trial,
which was conducted at the Visy Chullora (NSW) site,
to produce a composition containing high levels of
HDPE. The machinery used here was smaller in size
and different in operation to that used during the first
trial at the Visy Reservoir (Vic.) site. The composition
produced in this second trial did not perform as well in
laboratory environmental stress crack resistance
(ESCR) tests. The differences are possibly due to
changes in processing parameters (shear rates,
material feeding mechanisms etc.) and/or variation in
the feedstock of recycled HDPE used in the two trials.

During the year, a further ESCR criterion, in the form of
a minimum failure time of 10 hours for the polyethylene
notch tensile (PENT) test, was introduced into the

product requirements. This test is a far more severe
form of measuring ESCR compared to the bent strip
test, the notch constant ligament-stress test and
accelerated pipe pressure tests. Unfortunately,
compositions that performed satisfactorily in these
earlier screening tests fell well short of the PENT test
criteria. After consultation with the industrial
participants in the project, it was decided to cease
further composition development activities. The
findings from this project will be used by Qenos in their
further in-house development of technologies for
recycling HDPE.

In parallel with the composition development work
associated with the large scale trials, extensive
rheological testing, differential scanning calorimetry
(DSC) and gel permeation chromatography (GPC) have
been performed on a series of samples (in addition to
various ESCR measurements) to form the basis of
several publications.

“The findings from this 
project will be used by Qenos 

in their further in-house
development of technologies 

for recycling HDP.”
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PROGRESS AGAINST MILESTONES

Perform PENT tests on the remaining
compositions.

Finalise analysis of second large-scale
trial composition.

Finalise all laboratory analyses.

Finalise the technical report and the
journal publications.
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