Technology Brief

USING RECYCLED PLASTIC FLAKE IN AN

EXTRUSION MOLDING PROCESS

Background

This technical assistance project provided support to
a manufacturer in usng recycled plagtic flake as a
subdtitute for pedlets, with the am of hdping to
develop and expand the potentid market for localy
produced clean-washed HDPE flake; mog, if not all
manufacturers in Colorado are currently only
manufacturing with pellets

Recycled Plagtic Products, Inc., and Plastics Design
and Manufacturing (PDM) were sdected for this
technicd assstance project. Recycled Padtic
Products, Inc., manufacturers and distributes aline of
recycled plagtic fencing products, and PDM is a
custom molder, which provides molding services to
Recycled Plastic Products.

Product Testing

The product and process for the technica assistance
project was a hollow profile extruson for 1" x 6" and
1" x 8" fence pickets. The extrusion process used an
extruder with a water-filled vacuum tank and a
pulley. The product was originaly manufactured with
100% reclamed HDPE pdlets (Dupont™), with a
color and ultraviolet (UV) inhibitor additive.

Tegting was performed on two different dates a
PDM's extruson molding depatment. Materids
selected for testing included Taco's™ 100% post-
consumer HDPE washed flake, and EcoPlast's™
100% post-consumer HDPE washed flake. It was
determined that both products were
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the same in qudity and composition, and therefore,
only the Taco product was used for testing
pUrposes.

On the firgt testing date, samples of 20%, 40%,
60%, and 80% flakes, mixed with the Dupont
pellets, were prepared and extruded, both with and
without the color additive. The extruson process
and processing parameters were monitored, samples
of the extruded pickets were taken for each sample
mix, and the qudity of each sample mix was
observed. The test samples were collected and sent
to atesting lab to perform physica property testing.

Based on the prdiminary test results, Recycled
Plagtic Products requested a second testing with
samples of 25%, 30%, and 35% flakes mixed with
the Dupont pelets, to better determine the upper
threshold of flake content.
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Test Results

Tedt reaults indicated that a blend of 25% flake
provided a product of acceptable physical and visud
qudity, and the mix of flakes and pellets could be
processed on the exising equipment without any
modifications in equipment or process parameters.
Some additiona equipment would be required to mix
the flakes and pellets at a higher ratio.

The economic benefits of usng recycled flake a a
25% rdaio ae subgantid. At current pricing,
including trangportation of the flake materia from out
of state, the flake could provide a $0.05 to $0.10
per pound discount from pellets. While this discount
could vary, depending on recycled plastic feedstock
pricing fluctuations, at 25% recycled flake feedstock,
and a typica processng volume of 80,000 pounds
per month, the use of flake could save $1,000 to
$2,000 per month in materials costs. These savings,
or the discount of flake from pellets, could be even
greater if the flakes were localy produced, assuming
that localy prepared materias would have a reduced
trangportation cost. Fom a local market
devdlopment dandpoint, this one particular
manufecturer, usng clean flake a the suggested
levels, could create a demand for up to 240,000
pounds per year for locdly-produced, clean washed
HDPE flake.

Conclusions/Survey Results

This project demonstrated the economic and
technicd feasbility of using recycled pledtic flakein a
minority ratio with peletsin a gpecific

extruson molding process With severd plagtic
extruson molding companies located in Colorado,
thereis a potentid for a ggnificant increase in the use

of locdly-generated and produced recycled plastic
flake materid. This increased usage could provide a
new market for recycled plagtic bottles in Colorado,
create new jobs in recycling and processing the flake,
and offer a superior cost dternative to more distant
nationa markets for recycled plagtic bottles.

As pat of this project, extruson molders were
surveyed and asked a series of questions regarding
the current and potential use of recycled resns in
their manufacturing processes, and the potentia for
the use of clean flake as a subgtitute for pdllets.

The survey indicated that there could be additiona
market potentid for the use of clean flake. One-third
of the respondents used HDPE in injection or
extruson molding, and about the same percentage
used washed flake or clean indudtrid regrind on a
regular bass. Mogt of the respondents used clean
indudtrid regrind from their own in-house scrap. The
maor concerns with the use of flake from outsde
sources were condstency of materias, quaity of
materids, and supply of materids. A little less than
haf of the respondents indicated that they would use
technical assgtance program services in using new
materials such as recycled flake in their manufacturing
operations.
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For More Information

For a copy of the report, Plastics Recycling Technical Assistance Report, use the CWC Publication Order Form. For more
information call CWC at (206) 443-7746, email info@cwc.org, or visit the CWC Internet Website at www.cwc.org.

This technology brief was prepared by CWC, Managing Partner of the Recycling Technology Assistance Partnership (ReTAP).
ReTAP is an affiliate of the national Manufacturing Extension Partnership (MEP), a program of the U.S. Commerce Department's
National Institute of Standards and Technology. ReTAP isalso funded by the U.S. Environmental Protection Agency.
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