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(English)

Main obstruction of plastic mechanical recycling process is poor mechanical properties
of the recycled plastic products. Conventionally, chemical degradation was considered as the
main cause of this problem. Based on our previous studies, plastics were not degraded by
chemical process; however, physical degradation is the main cause of the reduction of
mechanical properties in recycled plastics.

The main goal of this study is to investigate the relationship between the changes of
mesoscale lamellar structures, mechanical properties of virgin and/or recycled plastics after
treating with various treatments and molding conditions. Small-angle X-ray scattering (SAXS)
is the main instrument for characterization of mesoscale lamellar structure of plastic products
such as long period, thickness of crystalline layer, amorphous layer, intermediate layer, and
degree of crystallinity. It is expected that the regeneration of thickness of lamellar structures is
related to the development of mechanical properties of mechanical recycled plastics as similar
as its original plastic.
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Fig. 1. Novel extrusion process with MRR unit.
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Fig. 2. LDPE mechanical recyling flow diagram in this study.
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Fig. 3. Young's modulus of LDPE Org and re-extruded samples.
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Fig. 4. Correlation between ratio of crystalline thickness and long period (Lc/L0) and Young's modulus of
LDPE Org and re-extruded samples.
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