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Development of degradable thermosetting resin for recycling CFRP
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Degradable Thermosetting Resin for Recycling CFRP

€ Technology Overview

Demand for recycling of CFRP parts used in automobiles

« Widespread usage of CFRP in automotive parts

« Automotive materials are subject to REACH's recycling provisions during scrapping

- Greater need for recycling of carbon fiber-reinforced thermosetting composites environmentally and
economically

Technology to recycle carbon composite

PNy

New technology needed for more efficient recycling

« Existing tech: hardly possible to recycle CFRP massively and eco-friendly ?g;’j _rec_ycle(ied
- The present tech: possible to handle used CFPR in large quantity using chemically degradable 5%O|Ianr$£fﬁ|r:d

Responsibility for bk d

thermosetting matrix resin ELV (End of life vehicles)  scrapping: Maker

Chemically degradable thermosetting resin
Features

+ What to develop: Chemically degradable, high strength thermosetting matrix resin
« Description of development
- Good mechanical properties: Exceptional tensile strength/elongation (Tg ~120°C)

Features of the resin developed Carbon composites incorporating the resin
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- Mechanical properties and degradability controllable aoxaxamm o
3% Carbon fiber (Mitsubishi rayon, TR30, plain), fiber volume fraction: 50.5%
Viscous properties Chemical degradability Resistance to chemicals
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Ideal for matrix resin thanks to its optimized chemical degradability, viscosity and physical properties * HRM: ¥4 ball, 100kg;
© Highlights and Strengths
Element Unit Globaltop level | KINS's level KIMS’s technologies
Composite's glass transion temp e <120 <120 . SyntheS|st and mod|.f|cat|on of thermosemng resin . . '
Resin tensil strengtvelongation MPa% 754 908 - Symhgms of chemically degradable and highly thermal resistant thermosetting resin
Rockwell hardness @ sulfuric acid 10% . 100 100 ) Chelmlca"y degrgdable curing agent
deposition, 30days, HRM - Resin compounding
Content of organic solvent « Massive recycling of waste CFRP
) % 30%{ 0 ) i : :

@ composite degradable solution - Massive recycling of CFRP using aqueous solution

Recovery of carbon fiber % | Upto®8 Upto 99 - Fabrication of high strength CFRP by recycled carbon fiber

Throughput of carbon composite recycling Ton/day-batch 0.7 37 - Surface activation using recycled carbon fiber

+ [Patent] KR10-2016-0095271 PCT/KR2017/001972 CHEMICALLY DISSOLVABLE THERMOSETTING RESIN COMPOSITION FOR RECYCLING OF FIBER-REINFORECED COMPOSITE AND
DISSOLUTION METHOD THEREOF

@ Business Cases

+ Global composite auto parts market: $14.4 billion in 2014, $29.1 billion by 2021"
«In 2015, 85 M cars produced globally, and 4.5 M/1.8 M produced/sold in Korea
- Given the estimated increase in use of thermosetting matrix parts (20%, 50kg/car),
over 18,000 ton of waste composite parts will be generated per year.
+ Global demand for carbon composite: 245,000 ton (by 2022)
- $6.9B market (assuming carbon composite price is 27,994 $/) - e -t
- Assuming that 5% of the products need to be recycled, a $340M market will be created. Global d d for carbon composites ~ Global epoxy resin market
« Global epoxy resin market: $10.5B by 2020
- Assuming that 5% of the applications need to be recycled, a $530M market will be created.

Global Epoxy Resins Market, 2014 - 2020 (Million Tons) (USD Billion)
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