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In the Chikugo region of Fukuoka, efforts are underway to convert municipally collected plastic waste
(container packaging plastics and product plastics) into high-quality recycled materials for use in household
products, leveraging technological advancements. This demonstration project aims to improve the physical
properties of recycled materials and contribute to the formation of a circular society.

In the collection process, efficient sorting by material and shape during the collection-to-recommercialization
process is crucial. While referencing examples from EU sorting centers, it is necessary to implement a
method suited to the current situation in Oki Town.

During facility visits, the sorting technology at Kitakyushu Beetle Engineering SRC was observed, while at
Oki Town Environmental Plaza, manual disassembly work was examined. At YK Clean, differences in the
quality of collected materials by municipality and the current state of chemical recycling were identified. The
initiatives at each facility reflected regional characteristics and adopted efficient recycling methods,
providing valuable insights into challenges and possibilities in plastic waste processing.

A composition survey was conducted in Oki Town and Yanagawa City, Fukuoka Prefecture, comparing the
discharge characteristics of product plastics based on collection methods. The survey revealed that drop-off
collection sites contained more large plastics, with a higher per-unit weight than bulk collection.

In the compounding and physical property evaluation, challenges such as plastic quality variation, PE/PP
mixture issues, and insufficient physical properties were addressed through the use of modifiers to improve
flowability and strength. Although recycled materials face difficulties in applications requiring high
durability, modifications are expected to expand their use in certain products, such as disaster-prevention
multi-boxes and products with minimal food contact requirements.

A stable supply of container packaging plastics and product plastics was selected for property evaluation.
Molding experiments showed no changes in viscosity or molecular weight after re-pelletizing, but a
significant viscosity difference was observed between packaging PP and product PP. Injection molding tests
demonstrated that small products could be molded using 100% packaging plastics or a 1:1 mixed ratio,
though cost-effectiveness was a concern. Through low-viscosity modification processing, the flowability of
packaging plastics improved significantly, achieving practical physical properties.

In molding processing, modified packaging plastics were used for moldability and physical property
evaluation. The melt flow rate (MFR) improved from 5.8 g/10 min before modification to 22 g/10 min,
making molding possible. The molded products exhibited flexibility, with higher drop impact strength than
virgin PP, but lower flexural modulus and 85% of the compressive load-bearing capacity.

Regarding design considerations, the potential for recycled plastic products was comprehensively examined
from perspectives of community awareness, collaborative operational structures, and production approaches.
Various approaches were evaluated, including the recovery of waste plastic for use in products, building
materials, accessories, and apparel. Additionally, educational workshops were held to promote recycling
awareness, contributing to the development of a community-based circular business model. Collaborations



with companies are expected to create new value and further advance the circular economy. A consumer
survey was conducted to select the product to be manufactured in this project and clarify the direction for
expanding sales potential and adding value through design. It became clear that differences in consumer
tendencies lead to different expected product characteristics, and it was shown that adding additional
functions through design could increase demand and offset the increased costs of recycling, while also
addressing concerns and concerns about the quality of recycled products. To determine the target products
for manufacturing in the demonstration project and clarify the strategy for enhancing marketability
and adding value through design, a consumer survey was conducted. The survey revealed differences
in consumer preferences and expectations for product characteristics. Additionally, concerns about the
quality of recycled products and consumer preferences were identified. By incorporating additional
functional value through design, the potential to expand demand and offset the cost increase
associated with recycling was demonstrated. Based on these findings, detailed design development
was completed in preparation for production in the following fiscal year.

An analysis of the waste collection systems in municipalities supplying waste to YK Clean, as well as
neighboring municipalities, was conducted. Additionally, a survey of 60 municipalities in Fukuoka Prefecture
was carried out to identify challenges in increasing plastic waste collection volumes. While the volume of
waste delivered to YK Clean has increased and is currently sufficient for the demonstration project, further
expansion and achieving 100% eftfective utilization will require an increase in collection rates.Findings
indicate that the frequency and location of plastic waste collection play a critical role in determining
collection efficiency. Municipalities that collect plastic waste only once per month or rely on centralized
collection points tend to have very low collection volumes. In contrast, those that conduct door-to-door
collections or collect four times per month achieve significantly higher collection rates. Since plastic waste
accounts for approximately half of combustible waste, it is necessary to reduce the collection frequency of
combustible waste while increasing that of plastic waste. To improve public participation, it is essential to
clearly demonstrate the benefits of regional recycling efforts. The study also confirmed that increasing the
use of recycled products helps raise public awareness and promotes positive behavioral changes. Establishing
a regional circulation system for recycled plastic products has the potential to generate significant
improvements in the overall efficiency and effectiveness of plastic waste recycling.

In the design of the plastic recycling system, a realistic processing system was proposed for the Chikugo
region, centered around Oki Town, with an expansion plan divided into three stages. In sparsely populated
areas, sorting with a focus on material recovery is particularly important. Furthermore, not only sorting but
also advancing washing and pelletizing technologies in line with European models is considered a key
challenge. It is necessary to consolidate recycling processes specializing in different resin types and to
reassess intermediate processing methods by eliminating inefficient baling procedures.

A life cycle assessment (LCA) of the material recycling process for packaging plastics and product plastics
was conducted to determine the optimal plastic ratio for high-quality recycling. The analysis used actual
measurement data from recycling facilities and industry reports, comparing the environmental impact
reduction per kilogram of waste plastic. The study found that improving functional substitution rates led to
reduced waste disposal and recycling-related environmental burdens. Additionally, shifting residue treatment
toward energy recovery helped lower the overall environmental impact of production.



To evaluate corporate decarbonization efforts, emission calculation methods were investigated at companies
such as Gifu Plastic Industry. Scope 1 and Scope 3 emissions (particularly Category 1—raw materials)
accounted for the majority of emissions, with energy consumption during molding being a key factor.
Decarbonized product design requires suppliers to reduce emissions and quantify energy consumption, with a
particular focus on electricity use in the injection molding process.

This year’s goal was to create a list of feasible products based on the obtained physical property conditions,
incorporate consumer preferences into product design, and develop production and sales plans for rapid mass
production. Significant improvements in material properties were achieved, and a finalized product list
reflecting consumer research results was completed, setting the stage for mass production. However,
challenges remain in establishing a production framework and devising a market entry strategy.
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N=1 5.64 6.65
@ |FOvrPP (JI—-22) N=2 5.90 5.82 | 94% 6.26 6.46 | 106%
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