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Summary

This project involves the following four parties working together in a fully integrated manner
throughout the entire process, from disposal to recycling, to clarify problems and demonstrate
technologies related to waste plastic containers and packages, which are the most common type of
waste plastic in Japan and are largely thermally recycled, to establish a recycling process from them
to automotive interior parts made of polypropylene (PP), the most widely used plastic in automotive
interior parts. The four parties involved are as follows: Gomi no Gakko Inc., which, in cooperation
with Kameoka City, investigates how to effectively sort waste plastics in the collection; Toyama
Kankyo Seibi Co., Ltd., which recycles waste plastic containers and packages; Eikou Bussan Co., Ltd.,
which modifies the physical properties of plastics and molds them; and Toyota Boshoku Corporation,

which manufactures automotive interior parts using plastics.

As the first year of a three-year initiative spanning from FY2025 to FY2027, this project conducted
the following investigations during FY2025.

(1) Formulation of measures to improve the sorted collection rate of waste plastic containers and

packages

The company conducted a compositional analysis of waste plastic containers and packages
generated from households to identify materials that are highly suitable for automotive interior parts.
Based on these results, the company conducted a citizen-participatory collection demonstration and
evaluated the amount collected, quality, ease of sorting, and motivation for citizen participation. While
clearly defining the intended use of collected items can gain public understanding and support, issues
such as how to improve notification of what items are collected and the collection scheme have been

identified for the future.

(2) Study on how to sort and remove foreign matter from waste plastic containers and packages

The companies investigated foreign matter removal technologies in the sorting and compounding
processes to secure high-quality recycled PP suitable for automotive parts applications. By optimizing
the sorting sequence of the optical sorter and the conditions for air-blowing intervals, the companies
confirmed the improvements in PP purity and a reduction in the mixture rate of other plastics such as
polystyrene (PS). In addition, the filtering process during the compounding stage suggested that some
metals or composite materials left as foreign matter could potentially lead to decreased productivity

and quality risks in subsequent processes.
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(3) Development of odor removal technology

Focusing on odor, a crucial quality item in automotive interior parts, the companies investigated the
odor characteristics of recycled PP and verified odor reduction technologies. Through year-round
sensory evaluations, the companies organized the variability in odor intensity and odor quality and
identified the main odor-causing substances using gas chromatography analysis (GC/MS analysis).
The results showed that the current washing and devolatilization process alone is insufficient to meet
the target values. However, a deodorization trial using an extruder with high devolatilization capacity

demonstrated the possibility to significantly reduce odor intensity.

(4) Study on how to improve physical properties

The companies evaluated the actual values and variability of its mechanical properties throughout
the year to prepare for the application of recycled PP derived from waste plastic containers and
packages to automotive interior parts. Without including virgin material, the recycled PP did not meet
the required characteristics for automotive applications in many aspects. However, by including 70%
virgin material, the properties were improved to possibly meet most of the required characteristics for
general-purpose PP 1 as defined by the Japan Automobile Manufacturers Association (JAMA). On the
other hand, some properties, such as tensile elongation, are susceptible to the influence of foreign
matter. Therefore, improving the rate of foreign matter removal and reducing variability were

identified as important challenges for the future.

(5) Product prototyping and evaluation

Using the sorted and collected materials from above (1) as raw materials, the company applied an
optimal formula to manufacture prototypes of automotive interior parts. Evaluations of the resin filling
behavior during molding, appearance quality, and dimensional accuracy revealed no major problems
with molding performance or dimensional stability. On the other hand, minute foreign matter was
found inside the molded product, suggesting that a further evaluation of its impact on long-term
durability and design quality is necessary.

After confirming the impact of external environmental changes (temperature, humidity, light, etc.)
on the durability and design quality of materials, the company will consider process improvements

and material modifications to enhance quality.

(6) Verification and evaluation of LCA

To quantitatively evaluate the environmental impact of material recycling of waste plastic
containers and packages into automotive interior parts, the company calculated carbon dioxide (CO,)
emissions using a life cycle assessment (LCA). A comparison with a baseline case using virgin PP for

incineration revealed significant reductions, particularly in non-energy-related CO» emissions, in both

v



the demonstration and widespread adoption phases. On the other hand, since some of the data includes
estimated values, the company will refine the data and reorganize the evaluation scope in the future to

aim for a more reliable environmental assessment.

(7) Investigation of resin recycling technology

The companies conducted a survey on sorting and molding technologies that can be used in this
demonstration at the Circular Economy EXPO, Sustainable Material EXPO Tokyo, Sustainable
Material EXPO Nagoya, and Mobility Materials EXPO. The company will use the survey results to
consider a possible solution to the problems identified in the demonstration, such as material

evaluation equipment and foreign matter removal equipment.
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