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Reprocessed Resin Material for MFP Exteriors Utilizing Recycled PET Bottles
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Abstract

In recent years, various efforts to reduce environmental
burdens have been made such as reducing the use of petro-
leum-derived resources and reducing carbon dioxide emis-
sions. Though recycling has also been one of these efforts,
there is a problem utilizing recovered plastic products as re-
processed material for manufacture. The properties of repro-
cessed materials are in general degraded compared with
those of virgin materials, and the quality of products made of
the reprocessed material is unstable. Therefore, even given
the exceptionally high recovery rate of PET bottles in Japan,
most recycled PET bottles are reused only for plastic sheets
or fibers which require only low performance. The recycling
of PET bottles for products requiring high performance has
been less advanced.

We challenged the use of recycled PET bottles as a raw ma-
terial producing the resin for the exteriors of multi-functional
peripherals (MFPs) for which great strength, flame resistance,
and formability are essential. Guided by this, we explored a
system wherein such material properties are modified by
compounding PET with other material and additives so as to
stabilize quality and make full use of the newly produced
resin material. As a result, and for the first time in this indus-
try, we successfully developed reprocessed resin which satis-
fies required properties and possesses stability equivalent to
virgin material, allowing us to adopt reprocessed resin in
manufacturing exteriors of MFPs.
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Table 1 Characteristics required of MFP exterior resin material.

Characteristic Regulations/standards Required performance

Flame resistance uL94 5VB

Equal to or better than conventional

Strength Company standard materials

Non-use of the 6 materials listed in
RoHS RoHS or of brominated flame
retardants

Restriction of dangerous
substances

Reduction of brominated and
chlorinated flame retardants
Use of at least 5% PCR(post
consumer recycling) materials

Effect on environment ~ EPEAT
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Fig. 1 Recovered PET bottles and their recovery rate in Japan.
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Table 2 Characteristics of various resins.

PET PC ABS PS POM
Flame resistance Low High Low Low Low
Strength Low High Medium Medium Medium
Formability Medium Medium High High High
Structure Crystalline  Amorphous Amorphous Amorphous Crystalline
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Fig. 2 Electron micrograph of a crack caused by lack of adhesive strength
between PC and PET.
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Fig. 3 Producing an alloyed polymer of PET and PC.
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Fig. 4 Effect of compatibilizer on strength of PC/PET alloy (notched Izod
impact strength).
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Fig. 5 Change in melt viscosity of alloyed PC/PET polymer. The viscosity
curve of the PC/PET alloy closely tracks that of conventional PC/
ABS material.
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Recycled PET material manufacturing process

Process of polymer alloying PET and PC
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Conventional conditions
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Fig. 7 Improving short shot by optimizing molding conditions.
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MFP exterior parts manufacturing process

Beverage bottles — Label separation
and additives
Classification by color
Crushing
Cleaning and removal of foreign bodies
Solid-state polymerization
(property adjustment)
Pelletizing

Delivery inspection (QC)

Recycled PET material

Recycled PC material — Acceptance inspection (QC)
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Fig. 6 Quality control in the production and use of recycled PC/PET material. (QC: quality check)
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Fig. 8 MFP exterior parts with optimized shape for PC/PET material. A
failure in external appearance caused by the reprocessed PC/PET
alloy was corrected by increasing the thickness of the periphery
of the ribs.
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Fig. 9 Locations where environmentally responsible plastics are used. In
bizhub C754/C654, both the reprocessed PC/PET resin and the
reprocessed PC/ABS resin are used, both containing recycled PC.
Bioplastic materials are also used.
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