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Development of Environmental Low-Load-Type Recycle

Composites made with Plastic Wastes

Kenji Nagata, Masashi Ito, and Kiyohisa Takahashi
[0 Nagoya Institute of Technology[

Composites consisting of a high-density polyethylene (HDPE) and wastepaper powders were
prepared by two different processing methods ; the spinning-press method and the roll mixing method,
and the influence of the processing method on mechanical properties of wastepaper/HDPE
composites was studied. The compatibilizing effect of a maleic anhydride-grafted polyethylene
(MAHPE) between the wastepaper and HDPE was also investigated. It was found that the flexural
properties of spinning-pressed composites were lower than those of roll mixed composites, but
spinning-pressed composites showed improved fracture toughness than roll mixed composites.
Mechanical measurements and the scanning electron microscopy (SEM) showed that the addition of 5
to 10wt% MAHPE into the HDPE matrix was effective to enhance the mechanical properties of
wastepaper/HDPE composites and to improve interfacial adhesion between the wastepaper powders
and HDPE matrix.
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Fig.2 Optical photograph of wastepaper powders. The scale is
graduated in millimeters (Imm increments).
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Fig.3 TFlexural properties of wastepaper/polyethylene composites:(a) flexural modulus; (b) flexural strength. (@) roll mixed;
(O) spinning-pressed;(4®) polyethylene matrix.

Flexural Flexural

Processing method modulus strength

E., GPa o, MPa
Spinning-press 162 £0.35 24.8 +0.88
Roll mixing 243 £0.15 31,0087
Polyethylene matrix 0.98 £0.05 23.3+£0.35

Table 1 Mechanical properties of wastepaper/polyethylene composites (50/50) and matrix.
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Fig.4 Fracture toughness (Jm) of wastepaper/polyethylene composites.
(@) roll mixed; (O) spinning-pressed;(49)polyethylene matrix.
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Fig.5 SEM photographs of the freezed-fracture surfaces of

spinning-pressed wastepaper/polyethylene

composites (50/50) with MAHPE contents ; (a) 0wt%,

(b) 5wt%, and (c) 10wt%.
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Fig.6 SEM photographs of the freezed-fracture surfaces of

roll mixed wastepaper/polyethylene composites (50/50)
with MAHPE contents ; (a) O0wt%, (b) 5wt%, and (c)
10wt%. A magnified photograph is at the upper right ;
magnification x 300.



Fig.7 SEM photographs of the fracture surfaces of spinning-  Fig.8
pressed wastepaper/polyethylene composites (50/50)
with MAHPE contents ; (a) Owt%, (b) 5wt%, and (c)
10wt%. The fracture surfaces are obtained after
fracture toughness test. The arrows indicate the
direction of erack propagation.
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SEM photographs of the fracture surfaces of roll
mixed wastepaper/polyethylene composites (50/50)
with MAHPE contents ; (a) Owt%, (b) 5wt%, and (c)
10wt%. The fracture surfaces are obtained after
fracture toughness test. The arrows indicate the
direction of ecrack propagation.
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