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Future Direction of Decarbonization Technologies
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Developing Toyoda Gosei's Original “Re-S” Brand
—Starting a New Business that Contributes to Decarbonization—

Akihiro Ito™
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Abstract

Toyoda Gosel's original brand Re-S activity began in January 2020 with a dedicated team of two
people. Efforts to utilize waste materials generated in production processes stem from the concept of
Mottainai activities. Re-S is positioned as a new business contributing to sustainable decarbonization.
In addition to waste reduction activities aimed at achieving a circular society, we strive to balance
social contribution—which includes support for vocational facilities— and economic activities through
product planning, manufacturing, and sales. The Re-S project is being promoted as an initiative that

will increase awareness and enhance Toyoda Gosel's corporate value.
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Development of a Novel Chemical Devulcanization Process
for Rubber Recycling
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Abstract

To expand the circular economy, the rubber industry also needs to shift to circular recycling. At
Toyoda Gosel, we have independently developed a high-quality devulcanization and regeneration
technology and achieved material recycling of rubber waste generated during production processes.
With the second devulcanization and regeneration line now in operation, production capacity has
doubled to 1,200 tons per year. Further expansion in the future will require even higher-quality
devulcanized materials. To address this issue, we are developing a chemical devulcanization
technology that uses a devulcanization reagent that reacts readily with sulfur to cleave only
crosslinked portions with high efficiency and selectivity. Here, we report on the structural design of
the devulcanization reagent and the reaction concept.
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Horizontal Recycling Technology for Plastics from End-of-Life
Vehicles for Use in Automotive Applications
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Abstract

Toyoda Gosel has pioneered the practical implementation of technology to recycle plastic from end-
of-life vehicles for re-use in automotive parts, with the aim of decarbonization. Polypropylene (PP) is
the most widely used plastic in automobiles, and the company has built a PP supply chain through
collaboration with the reverse logistics industry to achieve horizontal recycling into interior and
exterior parts. For exterior parts, we have achieved strength equivalent to virgin materials even with
50% content of bumper materials recovered from ELVs. This has been done mainly through paint
film removal technology and PP compound design. For interior parts, we have reduced the volatile
organic compounds (VOCs) generated from recycled materials by adding amine-based scavengers, and
confirmed that this has no impact on surrounding parts. This technology creates value from waste
vehicle plastics that were previously landfilled or used as fuel, establishing a foundation that will
contribute to carbon neutrality and a circular economy in the automotive industry.
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Abstract

We introduce the efforts Toyoda Gosel has been making towards the achievement of carbon
neutrality in the company’s production processes by 2030. This article will cover key points in saving
energy and innovating the methods used in each manufacturing process, and explain strategies to
achieve carbon neutrality at an early stage.
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Progress in Development of a Vertical GaN Trench MOSFET,
and an Inverter Demonstration

Junya Nishii”, Kazuya Hasegawa ", Nariaki Tanaka", Takaki Niwa"
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Abstract

Vertical GaN trench MOSFETs were fabricated and their operation was verified in a half-bridge
module and a three-phase inverter module. The inverter module output reached the target of 10 kW.
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