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This Week's Keyword

PFAS & Circularity
EU Regulations Drive Material Innovation

39
articles

Total Articles Analyzed

13
countries

Source Countries

6
articles

PFAS-Free Solutions

14
articles

Advanced Recycling Tech

All 39 Articles This Week ― 5-Axis Evaluation Matrix
How to read columns ― Tech Novelty: degree of breakthrough Market Proximity: closeness to commercialization Market Impact:
industry-wide effect Data Reliability: quantitative data & peer review US/EU Relevance: direct impact on US/European companies & supply
chains

# Article Title Type Tech
Novelty

Market
Proximity

Market
Impact

Data
Reliability

US/EU
Relevance Summary

#01 Globuc 'Go Circular' Market
Overview

●○○○
○

●●●●
●

●●●○
○

●●○○
○

●●●●
○

Conference to accelerate plastics circular
economy, focusing on recycling, bio-based
plastics, and regulations.

#02
EU PPWR & PFAS
Regs

Regulator
y

Analysis

●●○○
○

●●●●
●

●●●●
●

●●●○
○

●●●●
●

EU's PPWR and PFAS regulations force food
packaging to adopt sustainable, PFAS-free
alternatives.

#03
Xenia HM CF
Stiffness

New
Product

●●●●
○

●●●●
○

●●●●
○

●●●●
○

●●●●
○

Xenia HM's new carbon fiber composite boosts
stiffness by 20% for lighter, higher-performance
structures.

#04
PFAS-Free Food
Coatings

New
Product

●●●○
○

●●●●
○

●●●●
○

●●●●
○

●●●●
●

Cork Industries launches PFAS-free coatings for
food packaging, meeting regulations without
compromising performance.

#05
Fraunhofer Tape
Placement

Research
●●●○

○
●●○○

○
●●●○

○
●●●○

○
●●●●

●

Fraunhofer develops tape placement tech for
thermoplastic lightweight structures, boosting
efficiency and performance.

#06
Mitsubishi M-Filleris
NTE

New
Product

●●●●
○

●●●●
○

●●●●
○

●●●●
○

●●●○
○

Mitsubishi Chemical launches M-Filleris NTE, a
negative thermal expansion filler for enhanced
semiconductor reliability.

#07
Anthro Energy
Battery Plant

Corporat
e

Strategy

●●●●
○

●●●○
○

●●●●
○

●●●○
○

●●●●
●

Anthro Energy builds $42M plant in Kentucky for
polymer solid electrolytes, boosting safer US
grid/EV batteries.

#08
Mitsubishi Recycled
Auto

New Tec
hnology

●●●○
○

●●●○
○

●●●●
○

●●●○
○

●●●○
○

Mitsubishi Chemical develops new tech for
high-quality recycled plastics from end-of-life
vehicles for automotive reuse.

#09
NSF Polymer
Research Ctr

Research
Funding

●●●●
○

●○○○
○

●●●○
○

●●●○
○

●●●●
●

NSF invests $20M in a new US polymer research
center to advance sustainable materials science,
including AI-driven design.

#10
Fraunhofer
CO2/H2/Batt

Corporat
e

Strategy

●●●○
○

●●○○
○

●●●○
○

●●●○
○

●●●●
●

Fraunhofer partners on CO2 tech, hydrogen, and
batteries, advancing sustainable energy solutions
and EU competitiveness.

#11
HEC Paris Smart
Biodeg.

Research
●●●●

○
●●○○

○
●●●●

○
●●●○

○
●●●●

●

HEC Paris develops biodegradable smart
materials to replace plastics, degrading after use
to combat microplastic pollution.

#12
Teknor Apex
TekVentures

Corporat
e

Strategy

●●○○
○

●●●●
●

●●●○
○

●●●○
○

●●●●
●

Teknor Apex launches TekVentures to invest in
materials science startups, accelerating polymer
innovation.
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#13
Toyota Gas
Permeability

New Tec
hnology

●●●○
○

●●○○
○

●●●○
○

●●●●
○

●●○○
○

Toyota CRDL simplifies gas permeability
evaluation for polymer electrolyte membranes,
speeding up fuel cell R&D.;

#14
Evonik De-Inking
Solution

New Tec
hnology

●●●○
○

●●●○
○

●●●●
○

●●●○
○

●●●●
○

Evonik's de-inking solution enables high-quality,
food-contact compliant recycled plastics from
used packaging.

#15
Covestro India
Circular

Corporat
e

Strategy

●○○○
○

●○○○
○

●●○○
○

●●○○
○

●●○○
○

Covestro India reaffirms commitment to plastics
circular economy at conference, focusing on
innovation and recycling.

#16
CJ Biomaterials PHA
US

New
Product

●●●○
○

●●●●
○

●●●●
○

●●●○
○

●●●●
●

CJ Biomaterials advances PHA bioplastics in the
U.S. market, offering biodegradable alternatives
for food service waste.

#17
GRST PFAS-Free
Binder

New
Product

●●●●
○

●●●●
○

●●●●
●

●●●●
○

●●●●
○

GRST unveils PFAS-free binder for Li-ion
batteries, compatible with existing lines and
enabling aqueous recycling.

#18
Molhill PFAS-Free
Binders

New
Product

●●●●
○

●●●●
○

●●●●
●

●●●●
○

●●●●
●

Molhill Inc. develops PFAS-free battery binders
compatible with inexpensive solvents and dry
electrode processes.

#19
Covestro Circular
Econ.

Corporat
e

Strategy

●●○○
○

●●○○
○

●●●○
○

●●●○
○

●●●●
○

Covestro declares full transition to circular
economy, using alternative resources and
innovative recycling to cut CO2.

#20
Dow PU
Depolymerization

New Tec
hnology

●●●●
○

●●●●
●

●●●●
○

●●●●
○

●●●●
●

Dow and Gruppo Fiori commercialize closed-loop
depolymerization recycling for high-purity
polyurethane waste from automobiles.

#21
Covestro China PC
Recy.

Corporat
e

Strategy

●●○○
○

●●●●
○

●●●○
○

●●●○
○

●●●○
○

Covestro partners to advance mechanical
recycling of polycarbonate water bottles in China,
expanding recycled content.

#22
Carbios Enzymatic
PET

New Tec
hnology

●●●●
●

●●●○
○

●●●●
●

●●●●
○

●●●●
●

Carbios unveils enzymatic recycling technology,
producing 100% recyclable, high-quality PET
from all waste streams.

#23 Covestro CQ Portfolio
Corporat

e
Strategy

●●○○
○

●●●○
○

●●●○
○

●●●○
○

●●●●
○

Covestro enhances 'Circular Intelligence (CQ)'
portfolio, accelerating plastics circular economy
with alternative raw materials.

#24
EU PFAS Ban by
2026

Regulator
y

Analysis

●●○○
○

●●●●
●

●●●●
●

●●●○
○

●●●●
●

Five EU nations push for PFAS ban by 2026,
accelerating innovation in high-performance
PFAS-free coatings.

#25
Eastman Molecular
Recy.

New Tec
hnology

●●●●
○

●●●●
○

●●●●
●

●●●●
○

●●●●
●

Eastman deploys PRT and CRT molecular
recycling technologies to reduce plastic waste and
GHG emissions.

#26 EU Blanket PFAS Ban
Regulator

y
Analysis

●●○○
○

●●●●
●

●●●●
●

●●●○
○

●●●●
●

EU's proposed blanket PFAS ban under REACH
advances, expected by late 2026 with major
industry impact.

#27 NUS CFRP Aerogels Research
●●●●

○
●●○○

○
●●●○

○
●●●○

○
●●○○

○

NUS pioneers green upcycling of CFRP waste into
high-performance aerogels for insulation, sound
absorption, and oil spill clean-up.

#28
Toray AI/MI CFRP
Recy.

New Tec
hnology

●●●●
○

●●○○
○

●●●○
○

●●●●
○

●●●○
○

Toray uses AI/MI to boost matrix resin prediction
accuracy by 25% for CFRP recycling, speeding up
material design.

#29
ZAECOTECH CFRP
Shredder

New
Product

●●●○
○

●●●●
○

●●●○
○

●●●○
○

●●○○
○

ZAECOTECH unveils robust CFRP recycling
shredder to conquer wind turbine blade
processing challenges.

#30
MDPI NEV Batt
Composites

Research
Review

●○○○
○

●○○○
○

●●○○
○

●●●●
●

●●●○
○

MDPI reviews polymer composite battery-pack
structures for NEVs, focusing on forming, defect
control, and digital manufacturing.

#31
NSF PoLARIS
AI/Robotics

Research
Funding

●●●●
●

●○○○
○

●●●●
○

●●●○
○

●●●●
●

NSF invests $20M in PoLARIS, an AI/robotics lab
to accelerate soft material discovery for batteries
and medical implants.
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#32
Mizuho CFRP
Recycling

Industry
Report

●○○○
○

●○○○
○

●●○○
○

●●●○
○

●●○○
○

Mizuho Bank report details advanced CFRP
recycling technologies and challenges for circular
economy realization.

#33
DITF Wind Blade
Recy.

Research
●●●●

○
●●○○

○
●●●○

○
●●●○

○
●●●●

●

DITF advances wind turbine blade recycling,
developing new composite reinforcements from
GFRP via long fiber debonding tapes.

#34
UCSB AI/Robotics
Lab

Research
Funding

●●●●
●

●○○○
○

●●●●
○

●●●○
○

●●●●
●

UCSB secures $20M federal grant for an AI- and
robotics-enabled remote polymer and soft
materials research lab.

#35
Toray Korea Space
CFRP

Corporat
e

Strategy

●●○○
○

●●●●
○

●●●○
○

●●●○
○

●●○○
○

Toray Advanced Materials Korea to pioneer
carbon fiber composites business for the growing
Korean space industry.

#36
Z-Polymers Tullomer
Fiber

New
Product

●●●●
●

●●●○
○

●●●●
●

●●●●
○

●●●●
●

Z-Polymers develops 'Tullomer' fiber, 6x stronger
and 1/6th weight of steel, revolutionizing
aerospace materials.

#37
Toray US Army
Drone

Corporat
e

Strategy

●●●○
○

●●●●
○

●●●○
○

●●●○
○

●●●●
●

Toray Advanced Composites and partners support
US Army drone program with advanced
composites for rapid UAS production.

#38
Exel Composites
Sustain.

Industry
Analysis

●●○○
○

●●●○
○

●●●○
○

●●●○
○

●●●●
○

Exel Composites emphasizes a multifaceted
approach to sustainable composites, citing
Fairmat's robotic cutting for waste reuse.

#39 ACS CFRP Upcycling Research
●●●●

●
●○○○

○
●●●●

○
●●●●

●
●●●●

○

ACS reports chemical recycling of CFRP via
alkaline degradation and in situ self-assembly for
upcycling strategy.

●●●●○ High ●●●○○ Med-High ●●○○○ Med ●○○○○ Low | Yellow highlight = featured article
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Three Questions That Demand Your Decision This Week

❶ Is your product portfolio PFAS-free by 2026?
The EU's comprehensive PFAS ban (articles #02, #24, #26) is imminent, impacting food packaging, coatings,
and battery binders. US/EU companies must audit and reformulate now to avoid market access restrictions and
reputational damage.

❷ Can your supply chain leverage next-gen recycling?
Breakthroughs in enzymatic PET (#22), PU depolymerization (#20), and molecular recycling (#25) offer
high-quality recycled content. Are you integrating these technologies to meet circularity targets and reduce
reliance on virgin materials?

❸ Are you investing in AI for materials discovery?
The US NSF is funding $40M+ in AI/robotics labs (#09, #31, #34) to accelerate polymer and soft materials
R&D.; Is your R&D; team exploring autonomous experimentation to drastically shorten development cycles and
stay competitive?

Opportunities vs. Threats for US/European Companies

Opportunity vs. Threat Matrix for US/European Companies

Opp. > Threat Both High

Low Impact Threat > Opp.

←
 O

pp
or

tu
ni

ty
 →

← Threat →

PFAS BanBattBind

PETEnz Tullomer

MolRecyUS Batt
PU Recy

AI Mat

Item Quadrant ↑ Opportunity ↓ Threat

● PFAS Ban Critical PFAS-free market Compliance costs

● BattBind Opp. Cost/Env. savings Incumbent disruption

● PETEnz Opp. High-quality rPET Obsolete tech

● Tullomer Opp. Lighter structures CF competition

● MolRecy Critical Diverse feedstock Incumbent waste

● US Batt Opp. Secure supply Foreign reliance

● PU Recy Opp. PU circularity Virgin PU demand
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● AI Mat Opp. Faster discovery R&D; lag
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Deep Dive ① ― PFAS-Free Battery Binders & Dry Electrode Promise
#18 | 2026/08/28 | Molhill Inc. | Tech Novelty●●●●○ Proximity●●●●○ Market Impact●●●●● Data
Reliability●●●●○ US/EU Relevance●●●●●

Molhill Inc. has developed groundbreaking PFAS-free binder formulations for Li-ion battery cathodes and
anodes. These binders enable high-performance electrode coatings using inexpensive, alternative solvents
and show immense promise for solvent-free dry electrode processes.

This innovation drastically reduces or eliminates toxic NMP solvent use, cutting manufacturing costs and
environmental impact. It directly addresses tightening PFAS regulations and sustainability demands,
positioning Molhill as a key player in the evolving battery supply chain.

▶ Strategic Analyst's Perspective

Strategic Analyst's Perspective: The claims of PFAS-free, NMP-free, and dry electrode
compatibility are highly disruptive and appear realistic given the industry's urgent need.
Technical barriers include scaling dry electrode processes and ensuring long-term battery cycle
life with new binders. [Opportunity] for US/EU OEMs and battery manufacturers to drastically
reduce production costs and environmental footprint, gaining a competitive edge. [Threat] to
incumbent binder suppliers and those heavily invested in NMP-based wet processes. Next
actions: [R&D;] immediately evaluate Molhill's samples; [Procurement] assess supply chain
implications; [Executive] consider strategic partnerships or investments by Q4 2026.

Deep Dive ② ― Enzymatic PET Recycling for True Circularity
#22 | 2026/08/28 | Green Chemistry For Sustainability | Tech Novelty●●●●● Proximity●●●○○ Market
Impact●●●●● Data Reliability●●●●○ US/EU Relevance●●●●●

Carbios has unveiled an innovative enzymatic PET recycling technology capable of depolymerizing all types of
PET waste, including colored and composite materials, into virgin-quality monomers.

This breakthrough enables the production of 100% recycled and 100% recyclable PET products without
quality compromise, transforming plastic and textile waste into valuable raw materials for a true circular
economy. The process operates at lower temperatures, reducing energy consumption.

▶ Strategic Analyst's Perspective

Strategic Analyst's Perspective: Carbios' enzymatic recycling is a significant academic
breakthrough (Novelty 5) with transformative potential. The claim of 100% quality retention
for all PET waste streams is ambitious but plausible, building on prior research. Technical
barriers include enzyme stability, process scalability, and cost-effectiveness at industrial
volumes. [Opportunity] for US/EU brand owners and packaging companies to meet recycled
content mandates and enhance sustainability claims. [Threat] to traditional mechanical
recyclers and virgin PET producers if scaled successfully. Next actions: [R&D;] monitor pilot
plant performance; [Business Dev] explore licensing or joint venture opportunities by H1 2027;
[Strategy] assess long-term feedstock security.
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Deep Dive ③ ― Z-Polymers' Revolutionary Tullomer Fiber
#36 | 2026/08/20 | Design News | Tech Novelty●●●●● Proximity●●●○○ Market Impact●●●●● Data
Reliability●●●●○ US/EU Relevance●●●●●

Z-Polymers has developed 'Tullomer' fiber, a high-performance polymer 6x stronger and 1/6th the weight of
steel, poised to revolutionize aerospace materials as a recyclable alternative to carbon fibers.

This ultra-thin fiber offers exceptional strength, lightweight properties, dimensional stability, and recyclability
due to its thermoplastic resin matrix. It promises significant lightweighting and performance improvements
across aerospace, automotive, and defense sectors.

▶ Strategic Analyst's Perspective

Strategic Analyst's Perspective: Tullomer fiber represents a potential paradigm shift (Novelty 5)
if performance claims hold up at scale. The combination of strength, low weight, and
recyclability is highly attractive. Technical barriers include achieving consistent quality in mass
production, long-term durability data, and integration into existing composite manufacturing
processes. [Opportunity] for US/EU aerospace, automotive, and defense OEMs to develop
next-generation lighter, more efficient, and sustainable platforms. [Threat] to established
carbon fiber suppliers and thermoset composite manufacturers. Next actions: [R&D;] initiate
material evaluation and joint development programs; [Procurement] assess future supply chain
implications; [Executive] consider strategic investment in Z-Polymers by Q1 2027.

Other Notable Articles
EU's Proposed Blanket PFAS Ban Under REACH Regulation Advances in ECHA Scientific Review (Plastics Europe)
Tech Novelty●●○○○ Proximity●●●●● Market Impact●●●●●

Final opinion on EU-wide PFAS ban expected late 2026; mandates urgent strategic shifts for all industries
using PFAS.

Eastman Deploys Two Molecular Recycling Technologies, PRT and CRT, to Reduce Plastic Waste and Greenhouse Gas Emissions (Eastman)
Tech Novelty●●●●○ Proximity●●●●○ Market Impact●●●●●

Eastman's large-scale molecular recycling offers high-quality recycled content from diverse plastic waste,
reducing emissions.

Anthro Energy Breaks Ground on $42 Million Battery Electrolyte Manufacturing Plant in Kentucky for Safer Grid and EV Batteries (Electrek)
Tech Novelty●●●●○ Proximity●●●○○ Market Impact●●●●○

US domestic production of polymer solid electrolytes enhances battery safety and strengthens the US clean
energy supply chain.

NSF Invests $20M in PoLARIS: AI and Robotics Lab to Accelerate Soft Material Discovery for Batteries, Medical Implants (The Times of India)
Tech Novelty●●●●● Proximity●○○○○ Market Impact●●●●○

A $20M US investment in AI/robotics for autonomous materials discovery promises to revolutionize R&D;
speed for polymers.

Xenia HM Boosts Carbon Fiber Composite Stiffness by 20%, Revolutionizing Lightweight Structure Performance (Plastics Engineering)
Tech Novelty●●●●○ Proximity●●●●○ Market Impact●●●●○

20% stiffness increase in carbon fiber composites enables lighter, higher-performance designs for aerospace
and automotive.
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Recommended Actions This Week

Action recommendations based on article evaluation matrix and opportunity/threat analysis.

▍Immediate (this week)
• [Executive] [Legal/IP] Review internal product portfolios for PFAS content and identify high-risk
applications and supply chain exposures by end-of-week.

• [Procurement] Identify alternative PFAS-free suppliers for critical components, especially food contact
materials and battery binders, and request samples for evaluation.

• [R&D;] Initiate rapid assessment of Molhill's PFAS-free battery binders and Z-Polymers' Tullomer fiber
for potential integration into next-gen product roadmaps.

▍Short-term (1 month)
• [Strategy] [Business Dev] Develop a comprehensive roadmap for PFAS phase-out, including R&D;
investment in alternatives and supply chain diversification, to be presented to the board.

• [R&D;] [Engineering] Evaluate the feasibility and cost-effectiveness of integrating advanced recycling
technologies (e.g., Carbios' enzymatic PET, Dow's PU depolymerization, Eastman's molecular recycling)
into existing operations or new partnerships.

• [Executive] [R&D;] Formulate a strategy for leveraging AI and robotics in materials discovery,
potentially through academic partnerships (e.g., NSF-funded labs), to accelerate internal R&D; cycles.

▍Medium-long term (quarter+)
• [Strategy] [R&D;] Invest in next-generation composite materials (e.g., Tullomer fiber) and
manufacturing processes (e.g., Fraunhofer's tape placement) to secure long-term competitive
advantage in lightweighting and performance.

• [Legal/IP] Monitor global regulatory developments for plastics and chemicals, particularly in the EU, to
anticipate future compliance requirements and market shifts, and adjust long-term strategy accordingly.

• [Business Dev] Explore strategic partnerships or acquisitions with companies developing breakthrough
sustainable materials and recycling technologies to secure future feedstock and expand market share in
circular economy solutions.
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Fairmat's Robotic Cutting Technology for Waste Reuse

#39 ACS Publications Reports Chemical Recycling of Carbon Fiber Composites via Alkaline
Degradation and In Situ Self-Assembly for Upcycling Strategy



#01 Globuc's 'Go Circular 2026' Conference to
Spearhead Acceleration of Plastics Circular Economy

OVERVIEW

Globuc's upcoming 'Go Circular 2026' conference will serve as a pivotal platform to

accelerate the transition towards a circular economy in the plastics industry. The event

will focus on driving sustainable polymer solutions, addressing regulatory compliance,

and exploring new business models. Key industry decision-makers, innovators, and

policymakers will converge to discuss practical strategies for transforming the entire

plastics value chain, emphasizing advancements in recycling technologies, the

proliferation of bio-based plastics, and supply chain collaboration.

Published August 20, 2026  Globuc  UK



IN DEPTH

Key Findings

Globuc's 'Go Circular 2026' conference is strategically positioned as a groundbreaking
platform to accelerate the transition to a circular economy within the polymer and
plastics industry. The event will gather industry leaders, policymakers, and innovators to
discuss concrete solutions and strategies for a sustainable future. A primary focus will be
on advancements in recycling technologies, the commercialization of bio-based and
biodegradable polymers, and the creation of new business models for plastic waste
reduction. Attendees will gain deep insights into the latest trends and innovations,
shaping their understanding of the industry's future trajectory.

Technical / Clinical Details

The conference agenda will delve into the latest technologies in both mechanical and
chemical recycling. Particular attention will be paid to novel catalytic and enzymatic
techniques designed to streamline decomposition processes and enhance the quality of
recovered materials. In the bioplastics sector, discussions will cover scaling up
production and reducing costs for next-generation materials such as PHAs
(polyhydroxyalkanoates) and PLAs (polylactic acids). These technological advancements
are critical for reducing reliance on virgin fossil-fuel plastics and providing lower
environmental impact alternatives, thus enabling the realization of a circular economy.

Background & Context

Plastic pollution represents a global crisis, prompting governments and corporations
worldwide to intensify regulations and targets for plastic waste reduction. Directives such
as the European Union's Single-Use Plastics Directive and the implementation of plastic
taxes across various countries are compelling companies to shift towards sustainable
materials. Against this backdrop, 'Go Circular 2026' offers practical knowledge and
networking opportunities for businesses to achieve compliance while maintaining
competitiveness. The transition to a circular economy is increasingly viewed not merely
as an environmental imperative but as a significant source of new market opportunities
and innovation.



Strategic Significance & Outlook

The discussions and consensus reached at the conference are expected to significantly
influence future investment decisions, R&D priorities, and policy formulation within the
polymer industry. Emphasis will be placed on cross-sector collaboration and open
innovation to foster the development of recycling infrastructure and joint initiatives
aimed at influencing consumer behavior. In the long term, this conference is anticipated
to catalyze the crystallization of a global roadmap for achieving a truly circular society
where plastics are continually utilized as valuable resources, minimizing waste and
maximizing material efficiency.

Source: https://globuc.com/conferences/go-circular/

Collected: August 28, 2026 | Automated Research System (Gemini API)
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#02 EU's Stricter PPWR and PFAS Regulations Present
New Challenges and Innovation Opportunities for Food
Packaging Industry

OVERVIEW

The European Union's tightened Packaging and Packaging Waste Regulation (PPWR)

and restrictions on PFAS (per- and polyfluoroalkyl substances) are significantly

impacting the food packaging industry. Companies face pressure to transition to

lower-environmental-impact alternative materials and comply with bans on specific
chemicals. PFAS, in particular, are subject to stringent restrictions due to their

persistence and health risks, accelerating efforts to redefine safety and sustainability

in food contact materials.

Published August 27, 2026  FoodNavigator  UK



IN DEPTH

Key Findings

The European Union's introduction of the Packaging and Packaging Waste Regulation
(PPWR) and restrictions on the use of PFAS (per- and polyfluoroalkyl substances) marks a
critical inflection point for the food packaging industry. These regulations demand a
fundamental overhaul of food contact material design, manufacturing, and recycling
processes, pushing companies to seek novel solutions that balance environmental
sustainability with public health protection. Specifically, the prohibition of 'intentional
use' of PFAS is driving a rapid transition to innovative alternative technologies for many
packaging manufacturers who have traditionally relied on these compounds for water
and grease resistance.

Technical / Clinical Details

PPWR sets specific targets for packaging reusability, recyclability, and recycled content
percentages. The PFAS regulations, conversely, aim to entirely restrict certain fluorinated
compounds in food contact materials. Companies are now intensely focused on
developing and implementing high-performance, PFAS-free alternatives, including
cellulose-based fibers, biodegradable polymers, and inorganic coatings. These new
materials must maintain functionality comparable to traditional PFAS while significantly
improving environmental safety and recyclability. For instance, bio-based polymer
coatings and nanocellulose-derived barrier layers are at the forefront of research and
development efforts.

Background & Context

PFAS, known as 'forever chemicals,' are facing increasing regulatory scrutiny worldwide
due to their persistence, bioaccumulation potential, and associated health risks. The EU
plans to fully implement these regulations between 2025 and 2026, prompting urgent
preparations within the food packaging sector. Historically, many food packaging
applications, particularly for oily or moist products, have incorporated PFAS to achieve
water and grease repellency. The tightening of these regulations introduces not only
technical hurdles but also significant business challenges, including the re-evaluation
and compliance validation of materials across the entire supply chain.



Strategic Significance & Outlook

Compliance with PPWR and PFAS regulations will accelerate the food packaging
industry's commitment to sustainability. This will drive further innovation in bioplastics
derived from renewable resources and the development of fully recyclable mono-
material packaging solutions. This transformation is more than just regulatory adherence;
it's an opportunity to meet growing consumer demand for environmentally responsible
products and enhance brand value. In the long term, industry-wide collaboration and
innovation will be essential for building a safer and more sustainable food packaging
ecosystem.

Source: https://www.foodnavigator.com/Article/2026/08/27/how-to-comply-with-ppwr-pfas-limits/

Collected: August 28, 2026 | Automated Research System (Gemini API)
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#03 Xenia HM Boosts Carbon Fiber Composite Stiffness
by 20%, Revolutionizing Lightweight Structure
Performance

OVERVIEW

Xenia HM has announced an upgrade to its carbon fiber composite materials,

achieving up to a 20% increase in stiffness for aerospace and automotive applications.

This breakthrough enables lighter, higher-performance structural designs without

compromising strength or durability. The innovation promises enhanced energy
efficiency and extended product lifespan, particularly for high-load components, and

is expected to significantly impact next-generation mobility technologies.

Published August 25, 2026  Plastics Engineering  USA



IN DEPTH

Key Findings

Xenia HM has unveiled a significant upgrade to its carbon fiber composite materials,
promising to dramatically enhance the performance of lightweight structures in the
aerospace and automotive sectors. This new technology has been demonstrated to
boost the stiffness of composite materials by up to 20%. This improvement is crucial for
increasing the reliability and durability of components, especially under severe load
conditions, while simultaneously reducing overall weight. This advancement holds the
potential to improve fuel efficiency in vehicles and aircraft and extend the range of
electric mobility solutions.

Technical / Clinical Details

The technology developed by Xenia HM is based on a specialized resin matrix coupled
with an optimized carbon fiber interface design. This refined formulation strengthens the
adhesive bond between the fibers and the resin, leading to enhanced structural integrity
across the entire composite material. While conventional methods for increasing stiffness
often necessitate the use of more material, Xenia HM's solution achieves this stiffness
improvement with minimal to no additional material or weight increase. Specific
mechanical tests have confirmed notable improvements in both flexural and tensile
stiffness when compared to existing high-performance composite materials.

Background & Context

The aerospace and automotive industries are in a perpetual quest for lighter and higher-
performance materials. Enhanced fuel efficiency, reduced emissions, and extended
battery range for electric vehicles are paramount concerns in these sectors. Carbon fiber
composites, already widely used for their superior strength-to-weight ratio, have
nevertheless faced demands for further performance improvements. Xenia HM's
innovation pushes the boundaries of existing composite material design, opening new
avenues for the development of next-generation aircraft, electric vehicles, and high-
speed rail. This advancement is a critical factor for establishing competitive advantages
in the market.



Strategic Significance & Outlook

This stiffness-enhancing technology is expected to find broad applications in structural
components within the aerospace industry, automotive chassis and body panels, as well
as in wind turbine blades and sports equipment. Xenia HM plans to accelerate the
commercialization of this new technology and, through collaborations with partner
companies, aims for its adoption across a wider range of industries. The widespread use
of this technology would promote the production of lighter, more durable products,
ultimately contributing to a more sustainable and high-performance future. Xenia HM is
particularly well-positioned to establish leadership in niche markets where high-
performance composites are essential.

Source: https://www.plasticsengineering.org/2026/08/xenia-hm-upgrade-boosts-carbon-fiber-composite-

stiffness-011906/
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#04 PFAS-Free Coatings for Food Contact Applications
Address Stricter Regulations and Consumer Demand

OVERVIEW

Cork Industries has launched innovative PFAS-free coating solutions for food contact

applications, fully complying with existing PFAS regulations without compromising

water, oil repellency, or barrier performance. This new product addresses the growing

demand for safe and sustainable food packaging, driven by environmentally

conscious consumers and tightening regulations. The solution enables the packaging

industry to reduce environmental impact while maintaining product functionality and

safety.

Published August 20, 2026  Cork Industries  USA



IN DEPTH

Key Findings

Cork Industries has successfully launched a groundbreaking PFAS (per- and
polyfluoroalkyl substances)-free coating solution specifically engineered for food contact
materials. This new product directly responds to escalating environmental regulations
and heightened consumer safety awareness, delivering water repellency, oil resistance,
and barrier performance comparable to conventional PFAS-containing coatings, yet
without any environmentally harmful chemicals. This innovation empowers food
packaging manufacturers to achieve sustainability and regulatory compliance without
sacrificing critical functional properties.

Technical / Clinical Details

Cork Industries' PFAS-free coating was developed using a proprietary polymer
technology combined with specialized additives. This advanced technology optimizes
the molecular structure of the polymer to reduce surface tension, thereby achieving
excellent barrier characteristics against both water and oil. Independent third-party
testing has confirmed that this coating meets FDA and EU regulatory standards for food
contact materials, and it also demonstrates biodegradability under specific
environmental conditions. Its application scope extends to paper-based food containers,
corrugated packaging, and other fiber-based packaging materials, contributing to
enhanced food freshness and quality preservation.

Background & Context

PFAS, often referred to as 'forever chemicals,' are subject to stringent global regulations
due to their environmental persistence, bioaccumulation, and potential adverse effects
on human health. Specifically, the use of PFAS in food contact materials is increasingly
banned or restricted across many countries and regions, driven by consumer concerns
over health risks. This trend has strongly prompted the food packaging industry to
develop PFAS-free alternative solutions, and Cork Industries' product represents a timely
response to this urgent market need.



Strategic Significance & Outlook

Cork Industries' PFAS-free coating is poised to become a pivotal technology in
accelerating the food packaging industry's transition towards greater sustainability. The
success of this product could serve as a model for reducing harmful chemical use in
other industries, potentially spurring broader environmental regulatory enhancements.
The company plans to further evolve this technology and expand its product line to cater
to diverse packaging applications. This is expected to enable the entire food industry to
deliver products that earn consumer trust while minimizing environmental impact,
marking a significant step towards a healthier planet.

Source: https://corkindustries.com/pfas-free-coatings-for-food-packaging/

Collected: August 28, 2026 | Automated Research System (Gemini API)
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#05 Fraunhofer Develops Tape Placement Technology
for Thermoplastic Lightweight Structures, Enhancing
Efficiency and Performance

OVERVIEW

Fraunhofer Institute for Microstructure of Materials and Systems (IMWS) is advancing

tape placement technology for thermoplastic composites, aiming to boost

manufacturing efficiency and performance of lightweight structural components in

aerospace and automotive industries. This technology excels in producing complex
geometries with high precision and uniformity, contributing to reduced

manufacturing costs and maximized material utilization. It supports next-generation

sustainable product development by offering significant weight reduction and

improved mechanical properties.

Published August 20, 2026  Fraunhofer IMWS  Germany



IN DEPTH

Key Findings

The Fraunhofer Institute for Microstructure of Materials and Systems (IMWS) is
spearheading the development of innovative tape placement technology utilizing
thermoplastic composite materials. This technology is poised to fundamentally transform
the manufacturing processes for lightweight structural components across aerospace,
automotive, and other high-performance industries. Notably, it enables the creation of
parts with both high strength and stiffness while simultaneously reducing manufacturing
times and minimizing material waste. This advancement supports the transition to
sustainable manufacturing methods, thereby lowering the environmental footprint
across the entire product lifecycle.

Technical / Clinical Details

Tape placement technology involves precisely positioning thermoplastic prepreg tapes
and consolidating them under heat and pressure to fabricate components with complex
geometric shapes. IMWS's research specifically focuses on automated process control
and optimizing hybrid structures by combining different material types, such as
continuous fiber-reinforced plastics with short fiber-reinforced plastics. This technology
offers unparalleled design freedom and performance optimization, as it allows for
tailoring material orientation and thickness according to localized stress requirements.
This could potentially lead to up to a 50% weight reduction compared to conventional
metal parts, while achieving equivalent or superior mechanical properties.

Background & Context

Lightweighting is an indispensable factor for improving fuel efficiency in the aerospace
industry and extending the range of electric vehicles in the automotive sector.
Thermoplastic composites are increasingly gaining attention due to their excellent
recyclability, high impact resistance, and rapid manufacturing cycles. However, their
processing has historically demanded sophisticated technologies and equipment.
Fraunhofer IMWS's initiatives aim to overcome these challenges, thereby promoting the
widespread industrial application of thermoplastic composites. This represents a
significant step towards enhancing the overall competitiveness of the industry from both
sustainability and economic perspectives.



Strategic Significance & Outlook

Further advancements in tape placement technology are expected to accelerate the
proliferation of high-performance lightweight structures. IMWS plans to commercialize
this technology in collaboration with industrial partners, targeting scale-up in production
and improvements in cost efficiency. Applications are particularly anticipated in
demanding sectors such as aircraft structures, automotive chassis components, and wind
turbine blades. Widespread adoption of this technology would contribute to the
realization of lighter, more energy-efficient products, potentially playing a role in global
carbon emission reductions.

Source: https://www.imws.fraunhofer.de/en/kompetenzfelder/plastics-polymer-applications/research-

areas/tape-based-thermoplastic-lightweight-structures.html
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#06 Mitsubishi Chemical Launches M-Filleris NTE
Negative Thermal Expansion Filler, Enhancing
Reliability of Semiconductors and Electronic
Components

OVERVIEW

Mitsubishi Chemical has introduced 'M-Filleris NTE,' a novel negative thermal

expansion (NTE) filler designed to address thermal stress issues in semiconductors

and electronic components. This breakthrough material significantly improves the

reliability and lifespan of precision devices by suppressing the thermal expansion of

composite materials when combined with resins. It is particularly effective in

preventing cracks and delamination caused by thermal cycling, with high expectations

for applications in next-generation high-performance semiconductor packages and

substrate materials.

Published August 20, 2026  ChemXplore  Japan



IN DEPTH

Key Findings

Mitsubishi Chemical has launched 'M-Filleris NTE,' an innovative negative thermal
expansion (NTE) filler, designed to resolve thermal stress challenges in semiconductors
and electronic components. This new product dramatically enhances the reliability and
durability of precision electronic devices by effectively reducing the coefficient of
thermal expansion (CTE) of resin composite materials, thereby minimizing dimensional
changes during thermal cycling. This contributes significantly to stabilizing the
performance of applications used under harsh temperature conditions, such as highly
integrated semiconductor packages and automotive electronic components.

Technical / Clinical Details

'M-Filleris NTE' is a ceramic-based filler with a unique crystal structure and composition,
exhibiting the property of contracting when heated, or at least behaving differently from
conventional materials. By incorporating this filler into matrix materials like epoxy or
polyimide resins, the overall CTE of the composite material can be tailored to counteract
the typically occurring positive thermal expansion. This significantly alleviates stress
concentrations caused by thermal expansion mismatches between different materials.
Specifically, it is reported to reduce CTE by over 50% compared to traditional composite
materials, which is expected to considerably extend the reliability of connections (e.g.,
solder joint lifespan) between semiconductor chips and substrates.

Background & Context

As semiconductors and electronic devices become more powerful and miniaturized, they
generate more heat, and operating environments experience greater temperature
fluctuations. This leads to increased thermal stress between dissimilar materials within
devices (e.g., silicon chips and organic substrates) due to differences in their coefficients
of thermal expansion, which contributes to cracks, delamination at connection points,
and an elevated risk of overall product failure. Particularly in automotive applications,
reliability under extreme thermal cycling conditions is paramount. Mitsubishi Chemical's
'M-Filleris NTE' offers a fundamental solution from a materials science perspective to one
of the most critical challenges facing the industry.



Strategic Significance & Outlook

The introduction of 'M-Filleris NTE' opens new possibilities for material design in next-
generation semiconductor packages, high-density mounting substrates, 5G
communication modules, and high-reliability automotive Electronic Control Units (ECUs).
Mitsubishi Chemical aims to support the miniaturization, performance enhancement, and
longevity of electronic devices through this filler, thereby contributing to the
development of smart society infrastructure. The company is expected to continue
developing products compatible with a wider range of resin systems to meet market
demand and to strengthen its global supply chain. Investors should note the potential
for this innovation in electronic materials to be a long-term growth driver.

Source: https://chemxplore.com/news/mitsubishi-chemical-launches-m-filleris-nte-negative-thermal-

expansion-filler/
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#07 Anthro Energy Breaks Ground on $42 Million
Battery Electrolyte Manufacturing Plant in Kentucky
for Safer Grid and EV Batteries

OVERVIEW

Battery technology firm Anthro Energy has commenced construction on a new $42

million battery electrolyte manufacturing plant in Kentucky. This facility will produce

the company's innovative polymer solid electrolyte, aiming to deliver safer, higher-

performance battery solutions primarily for grid-scale energy storage systems and
electric vehicles. The plant is crucial for strengthening the domestic battery supply

chain in the US and accelerating the clean energy transition.

Published August 21, 2026  Electrek  USA



IN DEPTH

Key Findings

Anthro Energy has initiated the construction of a cutting-edge $42 million battery
electrolyte manufacturing plant in Kentucky. This new facility will be the first to
commercially produce the company's proprietary polymer solid electrolyte technology,
aiming to supply batteries with significantly enhanced safety and performance,
particularly for grid-scale energy storage systems (ESS) and electric vehicle (EV) markets.
This investment represents a crucial step in strengthening the domestic production
capacity for clean energy technologies within the United States.

Technical / Clinical Details

At the core of Anthro Energy's technology is a unique, flexible polymer solid electrolyte
(SPE) that replaces flammable liquid electrolytes. This SPE significantly reduces the risk of
thermal runaway and fire hazards associated with electrolyte leakage or short circuits,
achieving inherently higher safety than existing lithium-ion batteries. Furthermore, this
electrolyte is designed to exhibit stable performance across a wide range of
temperatures while maintaining high energy density and rapid charging capabilities. The
new plant is projected to have the capacity to produce electrolytes equivalent to tens of
gigawatt-hours (GWh) annually, enabling supply to large-scale battery production lines.

Background & Context

Globally, the demand for high-performance and safe batteries is surging, driven by the
expanding adoption of renewable energy and the widespread proliferation of electric
vehicles. However, conventional lithium-ion batteries still face challenges related to
thermal runaway and fire risks, prompting a demand for safer solutions, especially in grid
storage and public transportation applications. Anthro Energy's technology directly
addresses these safety concerns and holds the potential to establish new standards for
battery technology. The establishment of this production facility in the US is strategically
important for mitigating geopolitical risks in global supply chains and enhancing
domestic technological self-reliance.



Strategic Significance & Outlook

The operationalization of the new Kentucky plant marks a pivotal milestone for Anthro
Energy in establishing its position as a key battery supplier in both the grid-scale and EV
markets. The company aims to contribute to grid stabilization, renewable energy
integration, and the acceleration of the transition to sustainable transportation through
its expanded production capabilities. This technological innovation is expected to raise
industry-wide expectations for battery safety and performance, potentially encouraging
other battery manufacturers to invest in similar safety technologies. Investors are closely
watching the long-term market impact of this polymer solid electrolyte technology and
its growth potential in the clean energy sector.

Source: https://electrek.co/2026/08/21/anthro-energy-first-us-battery-materials-factory-grid-batteries-
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#08 Mitsubishi Chemical Develops New Technologies to
Meet Demand for Recycled Plastics in Automotive
Sector

OVERVIEW

Mitsubishi Chemical is bolstering its development and supply of recycled plastic

materials for the automotive industry, responding to increasing sustainability

demands. The company is advancing technologies to convert plastics recovered from

end-of-life vehicles into high-quality new materials for automotive component reuse.
This initiative offers essential solutions for car manufacturers to achieve circular

economy goals and reduce environmental impact, lessening reliance on fossil

resources and contributing to CO2 emission reduction.

Published August 24, 2026  Chemical News  Japan



IN DEPTH

Key Findings

Mitsubishi Chemical is strengthening its development and supply system for recycled
plastic materials tailored for the automotive industry, responding to rapid changes and
increasing sustainability commitments within the sector. The company's latest
technologies enable the reuse of various plastics recovered from end-of-life vehicles as
high-quality, high-performance materials for automotive components. This significantly
reduces the consumption of virgin materials, substantially lowering the overall
environmental footprint of the automotive industry, and provides solutions essential for
realizing a circular economy.

Technical / Clinical Details

Mitsubishi Chemical has developed an advanced process that combines both physical
and chemical recycling technologies. This process first involves sorting and pulverizing
waste plastics from end-of-life vehicles and removing impurities. Subsequently,
depending on the specific polymer type, modification technologies are applied to
restore mechanical strength and heat resistance, or the plastics are chemically
depolymerized back to monomers and repolymerized into pure plastic raw materials.
Notably, the company has established technologies for stably recycling polypropylene
(PP) and ABS resin (acrylonitrile butadiene styrene copolymer), widely used in bumpers
and interior materials, ensuring that these recycled materials meet the stringent
performance standards required for new manufactured parts.

Background & Context

The automotive industry is facing mounting pressure to improve recycling rates and
material sustainability due to regulations such as the European Union's End-of-Life
Vehicles (ELV) Directive, various national emission regulations, and carbon neutrality
goals. Particularly as the proportion of plastic components in a vehicle's total weight
increases, efficiently recovering and reusing these materials is an urgent challenge.
Mitsubishi Chemical's initiative addresses this challenge by providing high-functional
and environmentally conscious materials, thereby supporting car manufacturers' product
development and supply chain strategies. This highlights the critical role suppliers can
play across the entire value chain.



Strategic Significance & Outlook

Mitsubishi Chemical plans to further expand its portfolio of recycled plastic materials for
automotive applications and aims for their adoption in a broader range of vehicle
components. The company intends to strengthen collaborations with car manufacturers,
establishing market leadership through a stable supply of recycled materials and
customized material solutions. The widespread adoption of this technology is expected
to significantly improve the life cycle assessment (LCA) of vehicles and contribute to the
realization of a resource-efficient society. In the long term, it is anticipated to form the
core of 'closed-loop recycling' systems within the automotive industry, with investors
closely watching the new growth opportunities presented by sustainability-related
technological innovations.

Source: https://www.chemical-news.com/news/2026/08/24/mitsubishi-chemical-automobile-recycled-
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#09 NSF Invests $20 Million in New Polymer Research
Center to Advance Sustainable Materials Science

OVERVIEW

The U.S. National Science Foundation (NSF) has announced an investment of

approximately $20 million to establish a new polymer research center. This significant

funding aims to accelerate innovative research in the design, synthesis, and

application of sustainable polymer materials. The center will focus on developing

environmentally friendly, recyclable, and high-performance next-generation polymers

to address urgent challenges in energy, medicine, and environmental protection. This

investment marks a crucial step in strengthening U.S. competitiveness in materials

science.

Published August 20, 2026  Indian Chemical News  India



IN DEPTH

Key Findings

The U.S. National Science Foundation (NSF) has announced a substantial funding
commitment of approximately $20 million (around 2.8 billion JPY) for the establishment
of a new polymer research center. This strategic investment aims to accelerate
breakthrough research in the field of sustainable polymer materials. The new center will
serve as an interdisciplinary research hub for the design, synthesis, and application of
next-generation polymers that reduce environmental impact and maximize resource
efficiency. Particular emphasis will be placed on pioneering frontiers in future polymer
technologies, including bio-derived polymers, recyclable polymers, and self-healing
polymers.

Technical / Clinical Details

This new research center will adopt a comprehensive research approach that integrates
polymer science, chemical engineering, materials science, and computational science.
Specifically, efforts will be concentrated on AI and machine learning-driven polymer
design, molecular-level material behavior simulations, and the development of high-
performance, environmentally benign polymer synthesis processes. The polymers under
investigation are targeted for wide-ranging applications, including medical implants,
energy storage systems (e.g., battery separators), sustainable packaging materials, and
advanced composites. The overarching goal is to overcome the current sustainability-
performance trade-offs in polymers, creating materials with superior properties in both
aspects.

Background & Context

The escalating plastic pollution crisis and the urgent need to decouple from finite fossil
resources represent pressing global challenges. In response, governments and industries
worldwide are strongly promoting the transition to sustainable materials and the
establishment of a circular economy. The NSF's investment is intended to position the
U.S. as a leader in this global movement, accelerating R&D in materials science to foster
new industries and drive economic growth. This research center will also play a role in
strengthening collaboration between academia and industry, ensuring the rapid societal
implementation of fundamental research outcomes.



Strategic Significance & Outlook

The new polymer research center, backed by approximately $20 million in NSF funding,
is set to become an indispensable entity in shaping the future of sustainable materials
science. Its research outcomes are expected to directly lead to the development of
environmentally friendly and economically competitive new polymer solutions,
generating transformative impacts across diverse industrial sectors, including energy,
medicine, environment, and manufacturing. In the long term, the U.S. is projected to
solidify its position as a global hub for next-generation polymer material development,
making significant contributions to the creation of a sustainable future society. Investors
should note the long-term growth opportunities presented by technological innovations
in this field.

Source: https://www.indianchemicalnews.com/chemical/nsf-invests-nearly-20-million-in-new-polymer-

research-center-17075
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#10 Fraunhofer Announces New Partnership for CO2
Technologies, Hydrogen, and Batteries, Advancing
Sustainable Energy Solutions

OVERVIEW

The Fraunhofer-Gesellschaft has announced a new strategic partnership focusing on

CO2 technologies, hydrogen, and batteries, aiming to advance sustainable energy

systems and resource efficiency. This collaboration targets CO2 utilization

technologies, green hydrogen production and storage, and the development of next-
generation battery materials. It seeks to accelerate technological innovation while

strengthening industrial competitiveness in the face of climate change, reinforcing

Europe's leadership in clean technology.

Published August 20, 2026  Fraunhofer  Germany



IN DEPTH

Key Findings

Germany's Fraunhofer-Gesellschaft has announced the formation of a new strategic
partnership in three critical areas for building a sustainable future: CO2 technologies,
hydrogen, and batteries. This collaboration aims to accelerate climate action and energy
transition through innovative research and development. Key focus areas include
technologies for reducing industrial CO2 emissions and converting them into valuable
chemicals and fuels, efficient production, storage, and utilization of green hydrogen, and
the development of high-performance, safe next-generation battery materials. This
initiative seeks to strengthen Europe's industrial competitiveness and contribute to
increased energy self-sufficiency.

Technical / Clinical Details

The partnership will focus on direct air capture (DAC) technologies for CO2 and catalytic
processes to convert captured CO2 into polymer precursors and synthetic fuels. In
hydrogen technologies, advancements will include green hydrogen production via water
electrolysis using renewable energy, and the development of high-efficiency solid-state
hydrogen storage materials and liquid organic hydrogen carriers (LOHCs). In the battery
sector, research will explore materials science and system integration for high-energy-
density, high-safety next-generation batteries, particularly solid-state batteries and
lithium-sulfur batteries. Polymer materials are expected to play a crucial role in these
technologies, serving as supports for CO2 conversion catalysts and components within
battery electrolytes.

Background & Context

Energy transition and climate change mitigation are among the most pressing challenges
facing global society today. Governments worldwide are investing heavily in reducing
carbon emissions, expanding renewable energy deployment, and developing new energy
carriers to meet the goals of the Paris Agreement. This Fraunhofer partnership aims to
ensure that Germany and Europe remain at the forefront of research and industrial
application in these fields. It represents an integrated approach that simultaneously
pursues energy security, environmental protection, and technological leadership in
industry.



Strategic Significance & Outlook

The research outcomes from this partnership are expected to accelerate the
commercialization of clean energy technologies, contributing to the creation of new
industries and expanded employment opportunities. Specifically, advancements in
technologies to produce plastics from CO2 and high-performance polymer-based
batteries will have a significant impact on the polymer and resin industry. The
Fraunhofer-Gesellschaft plans to bring these technologies to market in collaboration
with industrial partners, actively contributing to global climate action. This collaboration
is a crucial factor for Europe to establish itself as a global leader in sustainable
technological innovation in the long term.

Source: https://www.fraunhofer.de/en/press/research-news/2026/august/new-partnership-for-co2-

technologies-hydrogen-and-batteries.html
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#11 HEC Paris Researchers Develop Smart Materials to
Combat Microplastic Pollution with Biodegradable
Alternatives

OVERVIEW

A research team at HEC Paris has developed biodegradable smart materials to replace

conventional plastics, addressing the critical microplastic pollution issue. These

innovative materials are designed to maintain high durability during product use

while fully degrading in the environment afterward. This technology is expected to
offer sustainable solutions in packaging, agriculture, and medicine, making a

significant contribution to resolving the global microplastic problem.

Published August 20, 2026  HEC Paris  France



IN DEPTH

Key Findings

A research team at HEC Paris has developed biodegradable smart materials to address
the urgent global challenge of microplastic pollution, offering a compelling alternative to
conventional plastics. This breakthrough material is engineered to maintain its functional
performance and durability during its product life, yet fully decompose in the
environment after use. This innovation holds significant potential to revolutionize plastic
use in a wide range of sectors, including sustainable packaging, agricultural films, and
medical devices, thereby making a substantial contribution to global environmental
protection.

Technical / Clinical Details

This novel smart material is based on natural polymers and bio-based raw materials,
incorporating mechanisms that initiate degradation under specific environmental
conditions (e.g., microbial activity in soil or seawater). The research team successfully
controlled the material's molecular structure and formulation to meet performance
requirements such as water resistance, mechanical strength, and barrier properties, while
also fine-tuning its biodegradability rate. For instance, by integrating intelligent features
that accelerate degradation in response to specific enzymes or pH changes, the
material's lifecycle is optimized. This allows the new material to break down into
harmless environmental components within months to a few years, a stark contrast to
the centuries required by conventional plastics.

Background & Context

Microplastics are increasingly recognized for their severe impacts on marine ecosystems,
food chains, and human health, making their mitigation a global priority. While many
countries and regions are implementing regulations and bans on single-use plastics,
finding functional and cost-effective alternatives has remained a challenge. The research
from HEC Paris bridges this gap between functionality and environmental performance,
representing a critical technological breakthrough to accelerate the transition to
sustainable materials. This is essential for companies to comply with environmental
regulations and respond to rising consumer environmental awareness.



Strategic Significance & Outlook

The commercialization of this biodegradable smart material holds the potential to
revolutionize the packaging industry, agriculture, and medical sectors. HEC Paris is
collaborating with industrial partners to scale up this technology and improve its cost-
efficiency. Furthermore, they will continue to customize and optimize the material to
meet diverse application needs. Widespread adoption of this technology could
dramatically reduce microplastic emissions, contributing to a cleaner and healthier global
environment. Investors are keenly observing the immense market opportunities and
societal impact presented by sustainable material solutions.

Source: https://www.hec.edu/en/faculty-research/news-events/news/ab-smart-materials-replacing-

microplastic-biodegradable-alternatives
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#12 Teknor Apex Launches TekVentures to Invest in
Materials Science Startups, Accelerating Polymer
Innovation

OVERVIEW

Teknor Apex has launched TekVentures, a new venture capital arm dedicated to

strategic investments in materials science startups. This division aims to accelerate

innovation in polymer materials, sustainable plastics, and advanced composites.

TekVentures will provide funding and strategic support to early-stage companies,
facilitating the commercialization of new technologies that will shape the future of

the polymer and resin industry by shortening their time-to-market. This initiative is

designed to foster industry-wide growth through open innovation.

Published August 20, 2026  Dealroom.co News  Netherlands



IN DEPTH

Key Findings

Teknor Apex, a leading polymer materials company, has established 'TekVentures,' a new
venture capital division specifically focused on investing in innovative startup companies
within the materials science sector. This strategic move aims to accelerate the
development and commercialization of polymer materials, particularly sustainable
plastics, bio-based materials, and advanced composites. TekVentures will not only
provide funding to early-stage companies but also offer Teknor Apex's extensive industry
knowledge, technical expertise, and market access, strongly supporting their growth and
market entry.

Technical / Clinical Details

TekVentures' investment scope is broad, encompassing new polymer synthesis
technologies, recycling technologies contributing to the circular economy, bio-based
and biodegradable plastics, and high-performance composite materials. Particular
attention is given to technologies with the potential to significantly reduce
environmental impact while surpassing conventional material performance. For example,
investment candidates include new thermoplastic elastomers (TPEs) manufactured with
low-carbon emission processes, smart polymers that degrade under specific
environmental conditions, and novel fiber-reinforced plastics that achieve lightweight yet
high-strength structures. These technologies hold the potential to bring innovation to
diverse industries, including automotive, medical, consumer goods, and construction.

Background & Context

The field of materials science is experiencing an accelerating pace of technological
innovation, with strong demands for both sustainability and enhanced performance.
However, many promising startups face challenges in securing R&D funding, acquiring
expertise for commercialization, and accessing markets. Teknor Apex's establishment of
TekVentures stems from a strategic intent to address these challenges and foster
industry-wide growth through open innovation. This is a classic example of how large
corporations can strengthen their innovation pipelines and create new market
opportunities by collaborating with startups.



Strategic Significance & Outlook

The launch of TekVentures is expected to invigorate the startup ecosystem within the
polymer and resin industry, playing a crucial role in accelerating materials innovation for
a sustainable future. Through this venture arm, Teknor Apex plans to identify new
technological trends early, build a strategic portfolio, and further strengthen its market
leadership. Investors are observing the significant potential of such strategic investments
in materials science, both in terms of long-term returns and societal impact. The
strengthening of environmental regulations and rising consumer awareness regarding
sustainability are expected to further bolster TekVentures' investment strategy.

Source: https://news.dealroom.co/teknor-apex-launches-tekventures-to-invest-in-materials-science-

startups
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#13 Toyota Central R&D Labs Develops New
Technology to Simplify Gas Permeability Evaluation for
Multilayer Polymer Electrolyte Membranes

OVERVIEW

Toyota Central R&D Labs (Toyota CRDL) has unveiled a novel technology to rapidly

and simply evaluate the gas permeability of multilayer polymer electrolyte

membranes (PEMs), vital for advanced fuel cells and water electrolyzers. This

breakthrough method significantly streamlines a conventionally complex and time-
consuming measurement process, accelerating the development of high-performance

PEMs. Such efficiency gains in material science are expected to expedite the adoption

of Fuel Cell Vehicles and green hydrogen production, fostering a more sustainable

energy future.

Published Published August 21, 2026  トヨタ中央研究所  Japan



IN DEPTH

Background

Polymer electrolyte membranes (PEMs) are fundamental components in both fuel cell
and water electrolysis technologies. Their performance, especially gas permeability,
directly dictates the overall efficiency, durability, and safety of these energy devices.
Unwanted permeation of hydrogen or oxygen through the membrane can drastically
reduce efficiency, generate undesirable reaction byproducts, and pose significant safety
risks. Historically, evaluating the complex gas permeation characteristics of multilayer
PEMs has been a time-consuming, costly, and often insufficient process. Toyota CRDL's
new technology directly addresses these longstanding industry challenges by
introducing a faster, more reliable evaluation method, effectively resolving a critical
bottleneck in the commercialization pathway for fuel cell and hydrogen energy
technologies.

Key Findings

Toyota Central R&D Labs (Toyota CRDL) has announced the development of a
groundbreaking technology designed to significantly simplify the evaluation of gas
permeability in multilayer polymer electrolyte membranes (PEMs). These membranes are
pivotal components in advanced fuel cells and water electrolysis cells. The new
methodology empowers researchers and engineers to conduct gas permeability
measurements with unprecedented speed and accuracy, overcoming the complexities
and time constraints inherent in previous approaches. This significant gain in efficiency
marks a crucial advancement set to accelerate the development cycle for next-
generation PEMs, directly contributing to enhanced performance in Fuel Cell Vehicles
(FCVs) and lowering the production costs of green hydrogen.



Technical Details

The core of this advanced evaluation technology lies in its modification of existing gas
permeability measurement devices, enhancing their capability to precisely capture gas
diffusion behavior, particularly at the intricate interfaces characteristic of multilayer
membranes. The system achieves this by meticulously controlling the pressure gradient
and temperature within a specialized measurement chamber. This precision allows for
the simultaneous or sequential evaluation of permeability across various crucial gas
species, such as hydrogen and oxygen. A key advantage of this system is its exceptional
ability to rapidly identify how even subtle variations in the laminate structure or chemical
composition of PEMs impact their gas barrier performance. This granular insight
empowers material designers to efficiently pinpoint optimal membrane architectures,
thereby minimizing critical gas leakage risks while simultaneously ensuring maximum ion
conductivity—essential for the development of truly advanced and efficient membranes.

Strategic Impact & Future Outlook

The deployment of this new gas permeability evaluation technology is poised to
significantly accelerate the widespread adoption of fuel cell vehicles and the
advancement of hydrogen production technologies powered by renewable energy.
Toyota CRDL intends to leverage this technology not only for its internal material
development efforts but also plans to make it available to external research institutions
and industries in the future. This strategic dissemination will bolster the overall efficiency
of the polymer electrolyte membrane R&D community, fast-tracking the development of
higher-performance and more durable fuel cells and water electrolysis cells globally. In
the long term, this innovation is expected to emerge as a foundational technology
critical for building a robust hydrogen society. Investors should recognize how such
advancements in materials technology within the clean energy sector are key drivers that
will accelerate its exponential growth.

Source: https://www.toyota-crdl.co.jp/en/news/simplifying-gas-permeability-evaluation-for-multilayer-
polymer-electrolyte-membranes/
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#14 Evonik's Food Contact Compliant De-Inking
Solution Shortlisted for Sustainability Award

OVERVIEW

Evonik's innovative food contact compliant de-inking solution has been shortlisted for

the 'Packaging Europe Sustainability Awards 2026.' This technology efficiently

removes ink from used plastic packaging, enabling the production of high-quality

recycled plastics that meet strict food contact standards. This promotes closed-loop

recycling in the packaging industry and significantly contributes to reducing virgin

plastic use. It's recognized as a groundbreaking advance for accelerating resource

circularity while minimizing environmental impact.

Published August 26, 2026  Packaging Europe  UK



IN DEPTH

Key Findings

Evonik's groundbreaking food contact compliant de-inking solution has been shortlisted
for the 'Packaging Europe Sustainability Awards 2026.' This innovative technology
enables the efficient and environmentally friendly removal of printing inks from used
plastic packaging, particularly flexible packaging. This capability allows recovered plastics
to be transformed into high-quality recycled materials that meet the stringent quality
standards required for food contact applications, thus achieving true closed-loop
recycling within the packaging industry. This represents a crucial advancement in
reducing reliance on virgin plastics and promoting sustainable resource circularity.

Technical / Clinical Details

Evonik's de-inking solution combines proprietary chemical processes with advanced
surfactant technology. In this process, specially formulated agents efficiently detach ink
particles from the plastic substrate, facilitating their removal in subsequent washing
steps. Critically, this technology can remove ink without damaging the polymer chains of
the plastic material, thereby preserving the mechanical properties and transparency of
the recycled material. Evaluations by third-party institutions have confirmed that plastics
recycled using this solution meet the safety standards for food contact materials
established by the EU and FDA. The technology is applicable to common packaging
plastics such as polyethylene (PE) and polypropylene (PP).

Background & Context

Plastic packaging recycling has been a long-standing challenge due to its complex
composition and contamination from inks and additives. For food contact applications,
especially, recycled materials must meet strict hygienic and functional requirements,
making high-quality recycling difficult. Evonik's de-inking technology overcomes this
challenge, opening the way for a wider range of used plastic packaging to be converted
into high-value recycled feedstocks. This becomes an indispensable solution for
packaging manufacturers as new regulations, such as Europe's Packaging and Packaging
Waste Regulation (PPWR), increasingly mandate recycled content targets.



Strategic Significance & Outlook

Being shortlisted for the Packaging Europe Sustainability Awards will further elevate the
profile of Evonik's de-inking solution within the packaging industry and the broader
polymer recycling sector. The widespread adoption of this technology will significantly
reduce plastic waste and promote efficient resource utilization. Evonik plans to roll out
this innovative solution globally and contribute to building a sustainable packaging
ecosystem through collaborations with more partner companies. In the long term, it is
expected to establish new standards in polymer material recycling technology, marking a
significant step towards realizing a circular economy. Investors should pay close
attention to the long-term growth potential offered by such breakthroughs in
environmental technology.

Source: https://packagingeurope.com/sustainability-awards-finalist-interview-2026-evoniks-food-contact-

compliant-de-inking-solution/article/98826
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#15 Covestro India Affirms Commitment to Plastics
Circular Economy at World of Chemicals & Chemical
Today Virtual Conference

OVERVIEW

Covestro India participated in the 'Circularity in Plastics Virtual Conference' hosted by

World of Chemicals & Chemical Today, underscoring its commitment to the circular

economy, innovation, recycling, and sustainable materials. This involvement highlights

the growing focus on plastics sustainability in the Asian market and Covestro's role in
driving this transition. The company's active participation serves to elevate industry

awareness and accelerate the adoption of more sustainable practices.

Published August 20, 2026  Covestro India (Facebook)  India



IN DEPTH

Key Findings

Covestro India actively participated as a representative at the 'Circularity in Plastics
Virtual Conference,' organized by World of Chemicals & Chemical Today, where it
articulated a strong commitment to advancing the circular economy within the plastics
industry. The company emphasized that innovation, the progression of recycling
technologies, and the development of sustainable materials are indispensable for
shaping the future of this sector. This conference served as a vital platform for
deepening awareness and engagement with the circular economy in India and the Asia-
Pacific region.

Technical / Clinical Details

During the conference, discussions centered on novel business models and technological
approaches that consider the entire lifecycle of plastics. Covestro shared insights into its
efforts concerning the utilization of alternative raw materials, advancements in chemical
recycling, and enhancements in product design for improved recyclability. While specific
technical details were not fully disclosed in the summary, it is inferred that solutions
aligning with the principles of Covestro's 'Circular Intelligence (CQ)' product portfolio,
aiming for CO2 emission reduction and maximized resource efficiency, were presented.

Background & Context

Amid escalating global concerns over plastic waste and climate change, interest in
sustainable plastic management is surging across many Asian countries, including India.
In this context, a virtual conference dedicated to the plastics circular economy is
particularly timely. The active participation of leading companies like Covestro India,
sharing their initiatives, plays a crucial role in raising overall industry awareness and
fostering a transition towards more sustainable practices.



Strategic Significance & Outlook

This conference engagement is pivotal for Covestro India in establishing its position as a
leader in sustainable solutions. The company's commitment sends a clear message to
customers and partners in the Indian market, encouraging investment and collaboration
in the circular economy. Moving forward, Covestro India is expected to accelerate its
contributions to plastics industry sustainability and climate neutrality goals through
further innovative recycling technologies and the development of bio-based materials,
thereby creating opportunities for green growth in the regional economy.

Source: https://www.facebook.com/covestroindia/photos/the-future-of-plastics-is-circular-and-were-

excited-to-be-part-of-the-conversati/1520416879886381/
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#16 South Korean CJ Biomaterials Advances PHA
Bioplastics in U.S. Market to Tackle Food Service and
Packaging Waste

OVERVIEW

CJ Biomaterials, a subsidiary of South Korea's CJ CheilJedang, is rapidly expanding its

PHA (polyhydroxyalkanoate) bioplastic solutions in the U.S. market, offering

biodegradable alternatives for notoriously hard-to-recycle food service items and

packaging. These advanced materials are designed to naturally decompose in various
environments, positioning PHA as a critical answer to persistent plastic waste

challenges and driving the transition towards a circular economy.

Published Published August 23, 2026  一般ニュースレポート  USA



IN DEPTH

Background

In the United States, growing awareness of environmental issues caused by single-use
plastics has led to a surge in demand for sustainable materials from consumer goods
manufacturers and retailers. The food service and packaging sectors, in particular, face
strong pressure to adopt alternatives to conventional plastics due to limitations in
recycling infrastructure and contamination issues. PHA bioplastics are emerging as a
leading option to meet these market demands, with their adoption being further
accelerated by supportive government policies and rising consumer environmental
consciousness.

Key Findings

CJ Biomaterials, a subsidiary of South Korea's CJ CheilJedang, is making significant
inroads into the U.S. market with its innovative PHA (polyhydroxyalkanoate) bioplastic
solutions. PHA is a naturally occurring polyester produced by microorganisms, renowned
for its ability to biodegrade in diverse natural environments, including soil, marine, and
composting conditions.

These PHA-based materials are engineered to deliver functionality and performance
comparable to conventional plastics, yet safely decompose after use, effectively
mitigating plastic accumulation in oceans and landfills and preventing environmental
pollution. CJ Biomaterials is actively expanding its product portfolio to cater to various
end-use applications and customer needs, particularly in the challenging food service
and packaging sectors.

The widespread adoption of these solutions is expected to significantly reduce plastic
waste from single-use applications, bolstering environmental protection and fueling the
growth of the global bioplastics market. This move is also anticipated to accelerate
investments in advanced bioplastics like PHA from other manufacturers and brand
owners, facilitating a more environmentally conscious transformation of the entire
plastics industry and unlocking new business opportunities.

Source: https://www.polyestertime.com/pha-bioplastic-us-momentum/

https://www.polyestertime.com/pha-bioplastic-us-momentum/
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#17 Taiwan's GRST Unveils PFAS-Free Binder for Li-ion
Batteries, Enabling Existing Line Compatibility and
Aqueous Recycling

OVERVIEW

GRST has introduced a PFAS-free binder material for lithium-ion batteries that

ensures compatibility with existing NMP-based production lines and facilitates

aqueous recycling. This non-fluorinated, water-soluble binder supports key cathode

chemistries, replacing conventional PVdF (a PFAS binder). The innovation simplifies
battery recycling, maintains traditional cell performance, and vigorously advances a

circular battery economy, reducing environmental impact.

Published Date unknown  GRST  Taiwan



IN DEPTH

Key Findings

GRST, a Taiwanese company, has developed a PFAS (per- and polyfluoroalkyl
substances)-free binder material that addresses critical challenges in lithium-ion battery
manufacturing. This innovative water-soluble binder is not only compatible with existing
NMP (N-methyl-2-pyrrolidone)-based electrode production lines but also enables
aqueous recycling of materials from end-of-life batteries. This breakthrough solution is
poised to significantly reduce the environmental footprint of battery manufacturing and
accelerate the transition towards a sustainable, circular battery economy.

Technical / Clinical Details

GRST's PFAS-free binder exhibits high compatibility with key cathode active materials in
batteries, maintaining cell performance equivalent to or superior to conventional PVdF
(polyvinylidene fluoride) binders. PVdF, while widely used, is a type of PFAS and is
becoming problematic due to its environmental persistence and the complexities it
introduces in recycling. GRST's water-soluble binder offers the potential to reduce or
eliminate the use of toxic NMP solvents during the manufacturing process. Furthermore,
it allows for the easy recovery of valuable materials from end-of-life batteries using
simple aqueous methods, substantially streamlining the recycling process. This
technology directly contributes to reducing the environmental footprint across the entire
battery lifecycle.

Background & Context

The lithium-ion battery market is expanding rapidly, driven by the widespread adoption
of electric vehicles (EVs) and energy storage systems (ESS). However, the environmental
impact of battery production and the recovery of resources from spent batteries have
become urgent concerns amidst global regulatory tightening and rising environmental
awareness. In particular, the use of PFAS is increasingly being restricted in Europe and
North America, making the development of PFAS-free and recyclable materials a critical
need for the entire battery industry. GRST's technology directly addresses these market
demands, representing a significant step toward achieving sustainability goals in the
battery supply chain.



Strategic Significance & Outlook

The widespread adoption of GRST's PFAS-free binder is expected to have a major impact
on both the environmental performance and economic viability of lithium-ion battery
manufacturing. Its ability to be integrated without significant modifications to existing
production equipment allows for rapid market deployment. This technology will enable
battery manufacturers to accelerate their compliance with PFAS regulations while
simultaneously realizing cost benefits through reduced expensive NMP processing and
improved recycling efficiency. In the future, this aqueous recycling technology is
anticipated to become a new standard in the battery industry, maximizing resource
circularity and making an indispensable contribution to the realization of a sustainable
energy society.

Source: https://www.grst.com/materials-technology
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#18 Molhill Inc. Develops PFAS-Free Battery Binders,
Compatible with Inexpensive Solvents and Dry
Electrode Processes for Cost and Environmental
Reduction

OVERVIEW

Molhill Inc. has developed PFAS-free binder formulations for both cathode and anode

applications in batteries. These formulations not only enable high-performance

electrode coatings using alternative, inexpensive solvents but also show promise for

dry electrode processes, completely eliminating solvents. This innovation addresses

the high costs associated with toxic NMP solvents and aims to eliminate PFAS from

battery manufacturing, offering significant environmental and economic benefits.

Published Date unknown  Molhill Inc.  USA



IN DEPTH

Key Findings

Molhill Inc. has developed groundbreaking PFAS (per- and polyfluoroalkyl substances)-
free binder formulations, representing a significant technological advancement for
reducing environmental impact and costs within the battery industry. These novel
binders are applicable to both cathode and anode electrodes in lithium-ion batteries and
hold the potential to drastically reduce or eliminate the use of conventional, toxic, and
high-cost NMP (N-methyl-2-pyrrolidone) solvents. Crucially, they not only facilitate high-
performance electrode coatings with inexpensive alternative solvents but also show
immense promise for solvent-free dry electrode processes.

Technical / Clinical Details

Molhill Inc.'s PFAS-free binder formulations enable environmentally friendly
manufacturing processes while maintaining the mechanical stability and electrochemical
performance of battery electrodes. Traditionally, NMP has been the predominant solvent
in battery electrode manufacturing; however, NMP is a volatile organic compound (VOC),
requiring substantial costs and energy for its recovery and treatment. Molhill’s binders
are designed to function with safer and more cost-effective solvents like water, thereby
reducing manufacturing expenses and improving the working environment. Furthermore,
the dry electrode process, by completely eliminating solvent use, could be a 'game-
changer,' contributing to process simplification, reduction in energy consumption, and
minimization of environmental impact.

Background & Context

As the electric vehicle (EV) market expands globally and demand for lithium-ion batteries
surges, the sustainability and cost-efficiency of battery manufacturing have become
urgent priorities. PFAS, known as 'forever chemicals,' are a growing environmental and
health concern, leading to tightening regulations primarily in Europe and North America.
Additionally, regulations regarding NMP solvent use are becoming stricter, driving a
strong industry demand for PFAS-free and NMP-free solutions. Molhill Inc.'s
development directly addresses these critical market and regulatory requirements,
positioning it as a crucial factor in enhancing competitiveness across the battery supply
chain.



Strategic Significance & Outlook

Molhill Inc.'s PFAS-free binders are poised to deliver substantial benefits to the battery
manufacturing industry, specifically enabling the production of lower-environmental-
impact, more sustainable batteries. If integrated with dry electrode processes, dramatic
reductions in manufacturing costs and improvements in production efficiency are
anticipated, potentially contributing to lower EV costs. Widespread adoption of this
technology could free the battery industry from the risks of PFAS contamination and
accelerate the transition towards a cleaner, more sustainable future. This positions
Molhill Inc. to establish itself as a significant player in the battery materials market.

Source: https://www.molhillchemical.com/new-page-95-1
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#19 Covestro Declares Full Transition to Circular
Economy, Utilizing Alternative Resources and
Innovative Recycling to Reduce CO2 Emissions

OVERVIEW

Covestro has announced an ambitious vision to fully transition from a fossil-based

linear economy to a sustainable circular economy. The company plans to increase its

use of alternative resources such as biomass, recycled materials, and CO2, while

simultaneously advancing innovative recycling technologies. By prioritizing products
designed for easy recycling, Covestro aims to significantly reduce CO2 emissions

across the entire plastic lifecycle, mitigating climate change, conserving resources,

and protecting the environment.

Published Date unknown  Covestro  Germany



IN DEPTH

Key Findings

Covestro, a leading polymer materials manufacturer, has unveiled a clear vision to
completely break away from the traditional fossil-resource-dependent linear economic
model and accelerate its transition to a sustainable circular economy. This strategic shift
aims to minimize environmental impact and maximize resource efficiency throughout the
entire product lifecycle. Expanding the use of alternative raw materials and implementing
innovative recycling technologies are positioned as the primary pillars for achieving this
ambitious goal.

Technical / Clinical Details

Covestro's circular economy strategy is founded on three main pillars. Firstly, it involves
the active and expanded use of diverse alternative raw materials, including biomass,
recycled materials (via both mechanical and chemical recycling), and even carbon dioxide
(CO2) as a new carbon source. Secondly, the company is committed to advancing the
development and commercialization of sophisticated chemical recycling technologies,
with the aim of recovering high-quality raw materials from plastic waste that has
historically been difficult to recycle. Thirdly, Covestro will focus on designing products for
recyclability, meaning developing materials and products that are easy to disassemble,
recover, and reuse, thereby facilitating future resource circulation. These technical
approaches collectively aim for a substantial reduction in CO2 emissions and the
elimination of resource waste.

Background & Context

The global plastics industry faces severe environmental challenges, including rising
plastic waste, ocean pollution, and contributions to climate change. In response,
demands for sustainability from consumers, regulators, and investors are at an
unprecedented high. The regulatory landscape is also rapidly evolving, with initiatives
like the EU's 'European Green Deal' and various national carbon neutrality targets
compelling fundamental business transformations. A global player like Covestro clearly
articulating its commitment to the circular economy has a significant impact across the
industry, encouraging other companies to pursue similar initiatives.



Strategic Significance & Outlook

Covestro's declared full transition to a circular economy is not merely an environmental
measure but a strategic investment for long-term corporate value enhancement and
competitive strengthening. Shifting to alternative resources and advancing recycling
technologies will improve raw material supply stability and mitigate fluctuating market
risks. In the future, through the expansion of its 'Circular Intelligence (CQ)' product
portfolio, Covestro will support its customers in achieving their sustainability goals,
thereby creating new market opportunities. This comprehensive approach contributes to
solving global challenges such as climate change mitigation, resource conservation, and
environmental protection, marking a crucial step towards realizing a sustainable society.

Source: https://www.covestro.com/en/sustainability/our-focus-topics/circular-economy
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#20 Dow and Gruppo Fiori Commercialize Closed-Loop
Depolymerization Recycling for High-Purity
Polyurethane Waste from Automobiles

OVERVIEW

Dow, in collaboration with Gruppo Fiori, has commercialized depolymerization as a

closed-loop recycling technology for end-of-life polyurethane (PU) waste, enabling

PU circularity. They developed a process to recover automotive PU waste without

degradation, yielding high-purity waste streams suitable for depolymerization. This
innovation aims to divert valuable PU foam from landfills and reintroduce recycled

content into new automotive components, significantly enhancing the sustainability

of the automotive industry.

Published Date unknown  Dow  USA



IN DEPTH

Key Findings

Dow, through a strategic collaboration with Gruppo Fiori, has commercialized a closed-
loop depolymerization recycling technology for polyurethane (PU) waste generated from
end-of-life vehicles. This groundbreaking process efficiently recovers PU waste without
degradation, enabling the generation of high-pquality, reusable raw material streams.
This innovation prevents valuable PU foam from being landfilled and promotes the
reintroduction of recycled content into new automotive components, making a
significant contribution to achieving a circular economy for polyurethanes in the
automotive industry.

Technical / Clinical Details

The process developed by Dow and Gruppo Fiori initially focuses on the efficient
separation and recovery of polyurethane components from vehicles at the end of their
service life. Addressing challenges where traditional mechanical recycling is difficult or
results in material degradation, this technology enables 'depolymerization,' breaking
down PU to its chemical constituent monomer level. The resulting monomers are of high
purity, suitable for reuse in the production of new polyurethane products, and retain
performance comparable to virgin materials. This closed-loop system not only promotes
resource efficiency but also contributes to reducing energy consumption and CO2
emissions during the manufacturing process.

Background & Context

The automotive industry has extensively used polyurethane foams in a wide range of
components, including seats, interiors, and bumpers, in its pursuit of lightweighting and
enhanced safety. However, recycling these composite materials from end-of-life vehicles
has presented significant technical and economic challenges, leading to much of it being
sent to landfills. With increasingly stringent environmental regulations and a heightened
awareness of sustainability, automotive manufacturers are actively seeking circular
solutions across their entire supply chain. Dow's technology addresses these industry
needs and stands out as a breakthrough in polymer material recycling.



Strategic Significance & Outlook

This depolymerization recycling technology, a result of the collaboration between Dow
and Gruppo Fiori, has the potential to expand its application beyond the automotive
sector, improving the circularity of polyurethane products used in other fields such as
construction and furniture. By reintroducing recycled content into new automotive
components, vehicle manufacturers can enhance supply chain resilience and achieve
their sustainability targets. This technology is indispensable for reducing reliance on
fossil resources and cutting CO2 emissions, serving as a critical model case for
accelerating the transition to a broader circular economy. The widespread adoption of
this technology is expected to have a major impact on global efforts to resolve plastic
waste issues.

Source: https://www.dow.com/en-us/product-technology/pt-

polyurethanes/sustainability/polyurethanes/depolymerization.html

Collected: August 28, 2026 | Automated Research System (Gemini API)

https://www.dow.com/en-us/product-technology/pt-polyurethanes/sustainability/polyurethanes/depolymerization.html
https://www.dow.com/en-us/product-technology/pt-polyurethanes/sustainability/polyurethanes/depolymerization.html


#21 Covestro Partners with China's Nongfu Spring and
Ausell to Advance Mechanical Recycling of
Polycarbonate Water Bottles, Expanding Recycled
Content Use

OVERVIEW

As part of its circular economy commitment, Covestro is collaborating with Chinese

beverage producer Nongfu Spring and recycler Ausell to promote the mechanical

recycling of used polycarbonate water bottles. This partnership facilitates the re-use

of recycled polycarbonate materials into new industrial products, significantly

reducing reliance on virgin fossil-based raw materials in plastic production.

Additionally, Covestro is working with automotive value chain partners to advance

'car-to-car' plastic recycling, actively expanding the application of recycled content.

Published Date unknown  Covestro  Germany



IN DEPTH

Key Findings

Covestro, in an effort to accelerate its transition to a sustainable circular economy, has
successfully partnered with Nongfu Spring, a leading Chinese beverage manufacturer,
and Ausell, a recycler, to promote the mechanical recycling of used polycarbonate water
bottles. This initiative enables the reuse of high-quality recycled polycarbonate in new
products across various industries, significantly reducing dependence on primary fossil-
based raw materials in plastic production. Furthermore, Covestro is collaborating with
value chain partners in the automotive industry to advance 'car-to-car' plastic recycling,
proactively expanding the scope of recycled content utilization.

Technical / Clinical Details

Polycarbonate is widely used in durable consumer goods and packaging due to its
excellent transparency, impact resistance, and heat resistance. Nongfu Spring's large
water bottles, made from robust polycarbonate, represent a stable source of uniform
quality material ideal for mechanical recycling. In this recycling process, used water
bottles are collected, sorted, crushed, washed, melted, and pelletized to produce new,
high-quality recycled polycarbonate pellets. These recycled materials can then be utilized
in a wide range of applications, including durable consumer goods, automotive parts,
and construction materials, maintaining performance comparable to virgin materials.
This approach allows for long-term retention of resource value and minimizes waste.

Background & Context

Globally, the issue of plastic waste is becoming increasingly severe, and particularly in
Asia, with rising plastic consumption, the development and efficiency of recycling
infrastructure are urgent challenges. The Chinese government has also positioned
environmental protection and the transition to a circular economy as national strategies,
demanding sustainable supply chain construction from businesses. The partnership
between Covestro, Nongfu Spring, and Ausell is a notable success story that responds to
these needs in the Chinese market while implementing concrete circular solutions
through inter-company cooperation. 'Car-to-car' recycling in the automotive industry is
also a critical endeavor to promote recycled content use in sectors with strict quality
standards.



Strategic Significance & Outlook

Covestro's expanded use of recycled materials represents a significant milestone towards
achieving its circular economy goals. The polycarbonate water bottle recycling model in
China also holds potential for application in other regions and for other types of plastic
products. This initiative not only contributes to the global objectives of reducing reliance
on fossil resources and cutting CO2 emissions but also offers 'Circular Intelligence (CQ)'
solutions to help customer companies meet their own sustainability targets. As the
recycled materials market grows, Covestro is expected to drive the overall sustainability
improvement of the plastics industry and create new business value.

Source: https://www.covestro.com/en/sustainability/our-focus-topics/circular-economy/alternative-raw-

materials/recycled-materials

Collected: August 28, 2026 | Automated Research System (Gemini API)

https://www.covestro.com/en/sustainability/our-focus-topics/circular-economy/alternative-raw-materials/recycled-materials
https://www.covestro.com/en/sustainability/our-focus-topics/circular-economy/alternative-raw-materials/recycled-materials


#22 Carbios Unveils Enzymatic Recycling Technology,
Producing 100% Recyclable High-Quality PET from All
Waste Streams, Accelerating Plastic and Textile
Circularity

OVERVIEW

Carbios has developed an innovative enzymatic PET recycling technology capable of

specifically depolymerizing all types of PET waste, including colored and composite

materials, using enzymes. Unlike conventional methods, this technology enables the

production of 100% recycled and 100% recyclable PET products without

compromising quality. This breakthrough transforms plastic and textile waste into

valuable raw materials for a circular economy, significantly contributing to

sustainability.

Published Date unknown  Green Chemistry For Sustainability  France



IN DEPTH

Key Findings

Carbios, a French company, has achieved a groundbreaking advancement in plastic
recycling with the development of its enzymatic PET (Polyethylene Terephthalate)
recycling technology. This innovative process enables the specific depolymerization of all
types of PET waste, including colored and composite materials, back into their
fundamental monomer constituents. Ultimately, this results in the production of 100%
recyclable, high-quality PET products made from 100% recycled content, without any
compromise in quality. This technology is a key enabler for transforming plastic and
textile waste into valuable resources, thereby accelerating the realization of a true
circular economy.

Technical / Clinical Details

Carbios' enzymatic PET recycling technology utilizes specific enzymes to hydrolyze PET
polymer chains, breaking them down into their constituent units: terephthalic acid (TPA)
and monoethylene glycol (MEG). These enzymes act specifically on PET, allowing for
efficient degradation even when other materials are mixed in. Traditional mechanical
recycling often faces challenges with quality degradation and technical difficulties when
processing colored PET, composite materials, or textiles. Carbios' technology overcomes
these hurdles. The recovered monomers can be repolymerized to produce plastics with
properties equivalent to virgin PET, enabling infinitely recyclable PET. The process
operates at lower temperatures, also contributing to reduced energy consumption.

Background & Context

PET is widely used globally in beverage bottles, food packaging, and textile products
(polyester), and its mass consumption is a major contributor to the plastic waste crisis.
Existing mechanical recycling technologies alone struggle to recycle all PET waste into
high-value products due to quality degradation and contamination issues. The escalating
demand for sustainability and tightening plastic regulations by governments worldwide
have made the development of more efficient and high-quality recycling technologies an
urgent necessity. Carbios' enzymatic recycling technology addresses these industry
needs, emerging as a prominent solution for creating new value from plastic waste.



Strategic Significance & Outlook

Carbios' enzymatic PET recycling technology has the potential to fundamentally
transform the future of the plastics industry. If scaled to commercial operations, this
technology would significantly reduce the environmental footprint across the entire PET
lifecycle and decrease reliance on fossil resources. In the textile industry, it offers the
ability to regenerate used polyester fibers into high-quality PET raw materials,
contributing to the establishment of a circular economy for textile products. Investors
and businesses are keenly observing the sustainability and economic value offered by
this technology, and its widespread adoption is expected to accelerate through licensing
and partnerships. Carbios is poised to establish itself as a key player in global efforts to
solve the plastic waste problem and realize a more sustainable society.

Source: https://chemistryforsustainability.org/innovations-and-technologies/pet-recycling-enzymatic-

technology
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#23 Covestro Enhances 'Circular Intelligence (CQ)'
Portfolio, Accelerating Plastics Circular Economy with
Alternative Raw Materials and Chemical Recycling
Towards Climate Neutrality

OVERVIEW

Covestro is vigorously advancing the plastics circular economy through the utilization

of alternative raw materials, innovative chemical recycling, and the deployment of its

'Circular Intelligence (CQ)' product portfolio. These CQ solutions aim for climate

neutrality by delivering customer benefits, reducing waste and CO2 emissions, and

optimizing resource use with product designs focused on recyclability. This

comprehensive approach embodies the company's commitment to a sustainable

future.

Published Date unknown  Covestro Solution Center  Germany



IN DEPTH

Key Findings

Covestro is strategically strengthening its unique 'Circular Intelligence (CQ)' product
portfolio to accelerate the transition to a circular economy within the plastics industry.
This initiative aims to break away from conventional linear economic models, focusing on
the proactive use of alternative raw materials, the introduction of innovative chemical
recycling, and product designs that prioritize recyclability. CQ products are designed to
provide added value to customer companies in terms of sustainability, while significantly
contributing to reducing plastic waste and CO2 emissions, ultimately aiming for the
realization of a climate-neutral society.

Technical / Clinical Details

Covestro's 'Circular Intelligence (CQ)' products are identified based on their material
origin and environmental footprint throughout their entire lifecycle. This largely
incorporates the following elements: First, they actively expand the use of bio-based raw
materials, which are not derived from fossil resources, or recycled raw materials
recovered from post-consumer plastics and industrial waste. Second, they integrate raw
materials processed by advanced chemical recycling technologies (e such as
depolymerization or pyrolysis) into their products, ensuring that materials can be reused
multiple times without compromising quality. Third, they focus on product design for
recyclability from the initial stages, implementing structures that are easy to disassemble
and separate, and selecting materials that support multiple recycling pathways, thereby
maximizing eventual recycling efficiency. These technical approaches promote circular
material use and minimize the extraction of new fossil resources.

Background & Context

Plastics are indispensable materials in modern society, but their mass production and
disposal pose global environmental concerns. Especially as CO2 emission reductions
become urgent to combat climate change, the plastics industry is also required to
decarbonize its entire supply chain. Regulatory bodies, exemplified by the EU's 'European
Green Deal' and 'Circular Economy Action Plan,' are demanding stricter sustainability
compliance from companies. Covestro's CQ product portfolio addresses these market
and regulatory pressures, establishing new competitive advantages by helping customer
companies achieve their sustainability goals.



Strategic Significance & Outlook

Covestro's 'Circular Intelligence (CQ)' strategy extends beyond mere product
improvements, potentially reshaping the entire business model of the plastics industry.
The success of this strategy is vital for achieving the company's climate neutrality targets
and solidifying its position as a leader in sustainable material solutions. Moving forward,
the CQ product lineup is expected to further expand and be adopted across more
industrial sectors. This will enhance resource efficiency throughout the entire plastic
lifecycle, reduce waste, lower CO2 emissions, and ultimately serve as a crucial global
initiative contributing significantly to a more sustainable and circular society.

Source: https://solutions.covestro.com/en/highlights/circular-solutions

Collected: August 28, 2026 | Automated Research System (Gemini API)

https://solutions.covestro.com/en/highlights/circular-solutions


#24 EU's Five Key Nations Drive PFAS Ban by 2026,
Accelerating Innovation in High-Performance PFAS-
Free Coatings with Superior Water and Heat Resistance

OVERVIEW

A coalition of five EU nations is spearheading a comprehensive ban on PFAS across

the European Union by 2026, compelling rapid innovation within the coatings

industry. This regulatory shift is accelerating the development of advanced PFAS-free

formulations engineered to match, and even exceed, the superior water, oil, heat, and
chemical resistance previously provided by 'forever chemicals,' signaling a critical

pivot towards sustainable material science.

Published Published Date unknown  ヨーロッパコーティングショー  Germany



IN DEPTH

Background

The European Union, under its ambitious 'European Green Deal,' is committed to
enhancing the sustainability of its chemical strategy and safeguarding human health and
the environment. As part of this broader policy, five key EU nations—Denmark, Germany,
Netherlands, Norway, and Sweden—are vigorously championing a comprehensive EU-
wide ban on per- and polyfluoroalkyl substances (PFAS), slated to commence in 2026.
This significant regulatory push demands industries swiftly transition to safer, more
sustainable alternatives. The coatings sector, a critical supplier to diverse industries
including construction, automotive, electronics, and textiles, faces a profound impact
from these impending PFAS regulations. While presenting a challenge to undertake new
technological development and supply chain re-evaluation, this initiative simultaneously
offers a strategic opportunity for companies to gain a competitive advantage through
green innovation and demonstrate a commitment to sustainability.

Key Findings

Five pivotal European Union nations—Denmark, Germany, Netherlands, Norway, and
Sweden—are robustly leading the charge for an EU-wide ban on per- and polyfluoroalkyl
substances (PFAS), set to begin in 2026. In direct response to this intensified regulatory
movement, the paints and coatings industry is experiencing an unprecedented
acceleration in the innovation of PFAS-free coating technologies. These cutting-edge
formulations are being engineered to replicate, and potentially surpass, the exceptional
properties—such as superior water repellency, oil repellency, heat resistance, and
chemical resistance—traditionally associated with conventional PFAS compounds. This
regulatory shift marks a major turning point for the entire industry, underscoring its
commitment to protecting the environment and human health.



Technical Details

While PFAS have historically delivered superior functionality owing to their unique
chemical structures, their notorious environmental persistence—earning them the
moniker 'forever chemicals'—has triggered escalating concerns regarding
bioaccumulation in human bodies and ecosystems, leading to identified health risks. The
paradigm shift towards PFAS-free coatings is being driven by leveraging advanced
fluorine-free polymer systems, novel barrier materials, and sophisticated nanostructured
components to precisely reproduce the desired performance profiles. Specifically,
research and development efforts are intensely focused on pioneering new formulations
based on materials such as silicones, acrylics, polyurethanes, and even naturally derived
compounds. The objective is to achieve high-performance attributes like exceptional
water and oil repellency, robust abrasion resistance, and superior corrosion resistance for
a wide array of specific applications, all while significantly diminishing environmental
impact.

Strategic Implications and Outlook

The intensifying momentum towards a comprehensive PFAS ban by 2026 is poised to
catalyze dramatic growth in the PFAS-free coatings market. This will further accelerate
investment in research and development, fostering the continuous emergence of even
higher-performance and more environmentally benign coating solutions. Companies can
not only ensure regulatory compliance but also significantly enhance their brand
reputation by proactively adopting PFAS-free technologies, thereby underscoring a
tangible commitment to sustainability. This pioneering European initiative is expected to
powerfully influence global chemical management trends, encouraging industries
worldwide to transition towards PFAS-free solutions. Ultimately, this will contribute
significantly to the realization of safer, cleaner products and environments on a global
scale.

Source: https://www.european-coatings.com/events/conference/pfas-free-coatings/
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https://www.european-coatings.com/events/conference/pfas-free-coatings/


#25 Eastman Deploys Two Molecular Recycling
Technologies, PRT and CRT, to Reduce Plastic Waste
and Greenhouse Gas Emissions

OVERVIEW

Eastman is deploying two innovative molecular recycling technologies, Polyester

Renewal Technology (PRT) and Carbon Renewal Technology (CRT), to address the

plastic waste crisis. PRT depolymerizes post-consumer polyester plastics into

fundamental monomers for new products. CRT transforms a wide variety of mixed
plastic waste into chemical building blocks. These technologies aim to create new

plastics from waste and reduce greenhouse gas emissions, achieving a circular

economy for plastics.

Published Date unknown  Eastman  USA



IN DEPTH

Key Findings

Eastman is deploying two advanced molecular recycling technologies, Polyester Renewal
Technology (PRT) and Carbon Renewal Technology (CRT), on a large scale, addressing
both the escalating plastic waste problem and climate change. These technologies
enable the breakdown of diverse plastic waste, which was previously difficult to recycle
mechanically, into its fundamental constituents—monomers and chemical building
blocks—for reuse as high-quality raw materials for new plastic products. This significantly
contributes to realizing a true circular economy for plastics and substantially reducing
greenhouse gas emissions.

Technical / Clinical Details

Eastman's molecular recycling capabilities are comprised of two main platforms. First,
Polyester Renewal Technology (PRT) depolymerizes post-consumer polyester plastics
(e.g., PET bottles, fibers) into their basic monomer units. This process allows for the
production of new polyester products with quality comparable to virgin materials, even
from contaminated or mixed-color plastics. Second, Carbon Renewal Technology (CRT)
is a platform capable of processing a wider range of plastic waste, including mixed
plastics and composites. This technology breaks down plastic waste at a molecular level,
converting it into fundamental chemical building blocks such as methane, ethane, and
propane. These building blocks can then be utilized in the manufacture of various new
plastics and chemical products, reducing reliance on fossil fuel-derived feedstocks. Both
technologies significantly reduce greenhouse gas emissions compared to conventional
waste disposal methods (incineration or landfill).

Background & Context

The annual generation of plastic waste continues to grow worldwide, with only a small
fraction being recycled. Many plastics, particularly those from food packaging and
composite materials, are technically challenging to recycle, contributing to
environmental problems. Concurrently, concerns about climate change are driving
strong demands from manufacturers to reduce carbon emissions across their entire
supply chains. Eastman's large-scale investment in molecular recycling technologies
provides a comprehensive solution to these complex challenges, playing a crucial role in
accelerating the transition to a circular economy.



Strategic Significance & Outlook

Eastman's molecular recycling technologies hold the potential to fundamentally
transform plastic waste management. Through the expansion of PRT and CRT, the
company will gain the capacity to process millions of metric tons of plastic waste
annually, converting it into high-value products. This will significantly reduce the
environmental footprint of plastic manufacturing and meet the market demand for
sustainable material solutions. Investors and businesses are focusing on the
environmental and economic benefits offered by these technologies, accelerating
collaboration and adoption. Through this innovation, Eastman is expected to establish
leadership in the future of the plastics industry and make a vital contribution to building
a more sustainable world.

Source: https://www.eastman.com/en/sustainability/environmental/circularity/circular-

solutions/mechanical-molecular-recycling
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#26 EU's Proposed Blanket PFAS Ban Under REACH
Regulation Advances in ECHA Scientific Review, Final
Opinion Expected by Late 2026 with Major Industry
Impact

OVERVIEW

A landmark proposal from five EU nations to implement a comprehensive ban on per-

and polyfluoroalkyl substances (PFAS), including fluoropolymers, under the REACH

regulation is currently undergoing critical evaluation by the European Chemicals

Agency's (ECHA) scientific committees. With the Risk Assessment Committee (RAC)

having adopted its opinion in March 2026, the Socio-Economic Analysis Committee

(SEAC) is expected to finalize its assessment by late 2026, setting the stage for a

profound and widespread impact across industries reliant on these 'forever

chemicals'.

Published Published Date unknown  Plastics Europe  ベルギー



IN DEPTH

Background and Regulatory Momentum

The tighter regulation of PFAS constitutes a cornerstone of the EU's ambitious 'European
Green Deal' and 'Zero Pollution Action Plan.' This momentum is further underscored by
the collaborative submission of the comprehensive restriction proposal by five EU
member states: Denmark, Germany, Netherlands, Norway, and Sweden, signaling a
robust collective commitment across Europe. The ongoing evaluation by ECHA's
scientific committees represents a critical stage, tasked with ensuring the proposed
regulation is underpinned by robust scientific evidence and comprehensively addresses
its socio-economic ramifications. The far-reaching application of this regulation is
expected to resonate far beyond EU borders, impacting not only entities within the EU
but also companies with global supply chains, potentially catalyzing a fundamental
restructuring of the global chemical industry.

Current Status and Key Developments

The European Union's (EU) sweeping proposal to restrict per- and polyfluoroalkyl
substances (PFAS) under its REACH Regulation is currently undergoing detailed
evaluation by the European Chemicals Agency's (ECHA) scientific committees: the Risk
Assessment Committee (RAC) and the Socio-Economic Analysis Committee (SEAC). This
ambitious proposal targets all PFAS, including crucial fluoropolymers. The RAC has
already adopted its opinion in March 2026, while the SEAC is scheduled to finalize its
opinion by late 2026. Upon confirmation, this regulation is poised to have an immense
and transformative impact on the vast industrial sectors that currently rely on PFAS.



Technical Challenges and the Imperative for Alternatives

PFAS have long been critical enabling materials across a myriad of industrial products,
including paints, electronics, automotive components, textiles, and medical devices. Their
widespread utility stems from unparalleled properties such as exceptional water and oil
repellency, thermal stability, and chemical inertness. However, their extreme persistence
in the environment—earning them the moniker 'forever chemicals'—coupled with
widespread dispersion and documented potential for human health impacts, has raised
significant global environmental and health concerns. The proposed REACH restriction
seeks to safeguard both environmental integrity and human health by rigorously limiting
the manufacture, placing on the market, and use of these substances. This will
necessitate a rapid acceleration in the development and adoption of PFAS-free
alternative materials and processes across industries, representing a fundamental
technological paradigm shift in material science and engineering. Key evaluation criteria
for these alternatives will be their performance, cost-effectiveness, safety profile, and
scalability for industrial application.

Strategic Outlook and Global Implications

Following the adoption of SEAC's final opinion, the REACH restriction proposal will
advance to the EU Commission for deliberation and a final decision. This overarching
process will necessitate a fundamental re-evaluation of business models, global supply
chains, and product development strategies across all industries utilizing PFAS,
beginning in 2026 and extending over several years. Companies will be compelled not
only to invest heavily in regulatory compliance but also to strategically leverage an early
transition to PFAS-free solutions as a competitive advantage. This paradigm shift is
expected to foster the emergence of new green markets and solidify Europe's position as
a global vanguard in sustainable chemical management. Ultimately, this regulation
represents a pivotal turning point in the global pursuit of a safer and cleaner future.

Source: https://www.fluoropolymers.eu/eu-pfas-restriction/
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#27 NUS Pioneers Upcycling of CFRP Waste into High-
Performance Aerogels via Green Process

OVERVIEW

Researchers at the National University of Singapore (NUS) have developed a

groundbreaking method to transform carbon fiber reinforced epoxy composite

(CFRP) waste into functional lightweight aerogels, suitable for insulation, sound

absorption, and oil spill clean-up. This innovative recycling process avoids high

temperatures and harsh chemical treatments, effectively utilizing both carbon fibers

and the epoxy matrix. The technology offers a scalable and environmentally friendly

solution for CFRP waste, establishing a high-value upcycling pathway for sustainable

materials.

Published August 20, 2026  Jota Machinery  Singapore



IN DEPTH

Key Findings

A research team at the National University of Singapore (NUS) has successfully
developed an innovative recycling technology that converts used carbon fiber reinforced
epoxy composite (CFRP) waste into high-performance, lightweight aerogels without
requiring high temperatures or aggressive chemical treatments. These aerogels exhibit
remarkable properties, making them suitable for applications in thermal insulation,
sound absorption, and oil spill remediation. This development not only addresses the
significant environmental challenge of CFRP waste disposal but also creates a pathway
for the high-value upcycling of a material traditionally difficult to recycle.

Technical / Clinical Details

The developed recycling process overcomes many limitations of conventional
mechanical and thermal recycling methods, which often involve high energy
consumption, material degradation, or significant environmental footprints. The NUS
approach combines specific chemical treatments with physical processing to efficiently
form aerogel structures from CFRP waste. The resulting aerogels are exceptionally
lightweight yet demonstrate superior thermal insulation capabilities, excellent sound
absorption characteristics, and an impressive oil adsorption capacity, absorbing dozens
of times their own weight. This technology provides a holistic, sustainable solution for
the entire lifecycle of composite materials, offering a new avenue for reusing CFRP waste
from high-performance sectors like aerospace and automotive.

Background & Context

Carbon fiber composites are increasingly adopted across various industries, including
aerospace, automotive, and wind energy, due to their unparalleled lightweight and high-
strength properties. However, managing CFRP waste has emerged as a global
environmental challenge. The thermoset resin matrix in CFRP makes it particularly
resistant to conventional recycling methods, often leading to landfilling or energy-
intensive processes that may compromise fiber quality. The NUS research provides a
critical and timely solution to this long-standing problem, offering an economically
viable and environmentally benign alternative to current practices.



Strategic Significance & Outlook

The ability to convert CFRP waste into functional aerogels holds significant promise for
establishing new markets for recycled composite materials, thereby accelerating the
transition towards a circular economy for CFRP. Potential applications are diverse,
ranging from advanced insulation materials in construction, to high-performance sound
absorbers, and critical components for environmental protection such as oil spill
absorbents. The NUS team is actively pursuing further research and development,
alongside seeking industrial partnerships, to scale up this technology for commercial
implementation, marking a pivotal step towards more sustainable composite material
management globally.

Source: https://vertexaisearch.cloud.google.com/grounding-api-

redirect/AUZIYQH2L8Ft4DXM1600jcwjSPq4-
Z0jDKflik3Mbz2BxTZ1vJ1DGlKoZgDOJ0su2qRgeu1BD2tWq5Ga2CsHztDrWCO3LgV1oWxnIDCIOF2GDCK02SJ_A4

CfEPs0JdtveTniAyTRqJAg=
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#28 Toray Elevates CFRP Material Recycling: AI/MI
Boosts Matrix Resin Prediction Accuracy by up to 25%

OVERVIEW

Toray has unveiled a groundbreaking material design technology for Carbon Fiber

Reinforced Plastic (CFRP) recycling. Leveraging Materials Informatics (MI) and

machine learning, this innovation efficiently identifies matrix resin candidates that

balance high recyclability with robust mechanical properties, improving prediction

accuracy by up to 25% over conventional models. This breakthrough promises to

drastically cut R&D cycles, accelerating CFRP's circular utilization in aerospace and

automotive industries and fostering a more sustainable material economy.

Published Published August 25, 2026  レスポンス（Response.jp）  Japan



IN DEPTH

Background

Carbon Fiber Reinforced Plastic (CFRP), celebrated for its exceptional lightweight and
high-strength properties, is a critical material across aerospace, automotive, and wind
power generation industries. Yet, the escalating global demand for CFRP has
underscored a significant challenge: effective end-of-life waste management. This issue
creates considerable environmental burdens and necessitates more robust resource
utilization strategies. Thermoset-matrix CFRP, historically, has been particularly
challenging to recycle due to the inherent, intractable nature of its resin systems. Toray’s
new data-driven solution directly confronts this long-standing problem, aiming to
enhance the overall sustainability and circularity of CFRP throughout its entire lifecycle.

Key Findings

Toray has unveiled a groundbreaking material design technology specifically engineered
to advance the material recycling of Carbon Fiber Reinforced Plastics (CFRP). This
innovative methodology efficiently identifies optimal matrix resin candidates that deliver
a dual benefit: high recyclability and robust mechanical performance. Through the
strategic integration of Materials Informatics (MI) and machine learning, Toray has
achieved a substantial improvement, elevating prediction accuracy by up to 25%
compared to conventional property prediction models. This advancement is poised to
dramatically reduce the extensive experimental and simulation efforts typically required
during the material development phase.



Technical Details

The cornerstone of Toray’s novel technology is its sophisticated application of MI and
artificial intelligence (AI). The company has developed a robust machine learning model,
rigorously trained on vast datasets encompassing historical experimental data and
comprehensive simulation results. This model is engineered to precisely predict the
complex interactions between resin and fiber during the CFRP recycling process,
alongside the resultant mechanical properties (e.g., strength, stiffness) of the final
recycled product. Crucially, this predictive capability enables rapid identification of resin
compositions that not only uphold the stringent reliability and performance standards
required for recycled CFRP (rCFRP) but also simultaneously ensure the ease and
efficiency of the recycling process itself. This dramatically truncates material
development cycles, potentially reducing timelines from months or years to a mere
fraction, while also significantly cutting R&D costs by minimizing the need for costly and
time-consuming physical testing.

Strategic Significance & Outlook

This advanced material design technology from Toray is strategically positioned to
significantly broaden the application scope and market growth trajectory for recycled
CFRP (rCFRP). It is anticipated to rapidly accelerate its adoption in industries demanding
both high-performance and eco-conscious materials, including critical automotive
components, industrial machinery, and construction. Toray intends to expand the
applicability of this technology to encompass diverse matrix resin systems and reinforce
strategic collaborations with client companies, thereby making substantial contributions
toward establishing a robust circular economy for CFRP. This initiative aligns directly with
global imperatives to mitigate resource depletion and combat climate change, paving
the way for a more sustainable future.

Source: https://s.response.jp/article/2026/08/25/415689.html
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#29 ZAECOTECH Unveils Robust CFRP Recycling
Shredder to Conquer Wind Turbine Blade Processing
Challenges

OVERVIEW

ZAECOTECH has developed a robust shredder technology designed to overcome the

extreme abrasion and structural strength challenges in recycling carbon fiber

reinforced plastic (CFRP) from end-of-life wind turbine blades. This innovative

shredder features tungsten carbide-hardened cutters, sealed bearings, and a high-
torque dual-shaft configuration, enabling continuous and efficient processing of

tough composite materials. The technology is poised to significantly reduce the

disposal costs of large CFRP waste from the wind energy sector and promote circular

economy initiatives.

Published August 20, 2026  ZAECOTECH  Unknown



IN DEPTH

Key Findings

ZAECOTECH has introduced an innovative shredder technology specifically engineered
to address the formidable challenges of recycling carbon fiber reinforced plastic (CFRP)
from decommissioned wind turbine blades. This groundbreaking solution is designed to
efficiently process composite materials known for their extreme abrasiveness and
structural integrity, significantly enhancing the capacity for large-scale composite waste
management.

Technical / Clinical Details

The newly developed shredder incorporates several key technological advancements.
Firstly, it utilizes tungsten carbide-hardened cutters, which dramatically improve wear
resistance, ensuring minimal degradation even during continuous processing of tough,
fibrous CFRP materials. Secondly, a sealed bearing system has been implemented to
provide enhanced protection against dust and fine particles, thereby increasing the
equipment's durability and extending maintenance intervals. Furthermore, its high-
torque dual-shaft configuration delivers powerful shredding capabilities, enabling
efficient material breakdown of complex shapes and large components typical of wind
turbine blades. This integrated approach aims to resolve the preprocessing bottleneck in
CFRP recycling, paving the way for higher quality carbon fiber recovery processes.

Background & Context

The global expansion of the wind energy industry, while crucial for renewable power, has
concurrently brought forth a pressing issue: the disposal of end-of-life wind turbine
blades. These blades, primarily composed of glass and carbon fiber composites, are
conventionally landfilled or incinerated due to their inherent robustness. However, these
methods carry high environmental costs and represent a significant waste of valuable
resources. Mechanical recycling of CFRP, in particular, has faced hurdles due to the
material's hardness and the abrasive nature of the fibers, leading to substantial
equipment wear and inefficiencies. ZAECOTECH's technology offers a practical solution
to this challenge, facilitating a transition towards a more circular economy.



Strategic Significance & Outlook

ZAECOTECH's CFRP recycling shredder is expected to not only contribute significantly to
the sustainability goals of the wind energy sector but also holds potential for application
in other industries generating composite waste, such as aerospace and automotive. By
reducing the processing costs of CFRP waste, this technology creates stronger economic
incentives for reusing recovered carbon fibers in new products. The company aims to
expand this technology globally, solidifying its position as a leading provider of
composite recycling solutions and supporting a more sustainable future for high-
performance materials.

Source: https://www.zaecotech.com/news/industry-news/cfrp-recycling-shredder-wind-blade.html
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#30 MDPI Reviews Advanced Polymer Composite
Battery-Pack Structures for NEVs: Focusing on Forming,
Defect Control, and Digital Manufacturing

OVERVIEW

MDPI has published a comprehensive review on forming technologies, defect control,

and digital manufacturing of polymer composite battery-pack structures for New

Energy Vehicles (NEVs). The review highlights the advantages of thermoplastic

composites, including rapid forming, weldability, and recyclability, evaluating various
processing routes and material systems to meet stringent requirements for

lightweighting, thermal management, flame retardancy, and electrical properties in

battery packs. This research contributes to enhancing NEV safety and performance,

driving sustainable mobility solutions.

Published August 27, 2026  MDPI  Switzerland



IN DEPTH

Key Findings

MDPI has released a comprehensive review paper on polymer composite materials used
in New Energy Vehicle (NEV) battery pack structures. This review focuses on composite
forming technologies, defect control, and digital manufacturing processes, presenting
solutions to critical challenges such as lightweighting, thermal management, flame
retardancy, and electrical properties, all vital for enhancing NEV performance and safety.

Technical / Clinical Details

The review specifically emphasizes the utilization of thermoplastic composite materials.
Thermoplastic composites hold significant potential as structural materials for NEV
battery packs due to their high-speed forming capabilities, excellent weldability, and
crucial recyclability. The paper meticulously analyzes various forming routes, including
injection molding, compression molding, and automated fiber placement (AFP),
discussing defect generation mechanisms within each process and strategies for their
control. Furthermore, it illustrates how integrated digital manufacturing approaches
contribute to improving efficiency from design to production and optimizing material
performance. This holistic approach enables the design and manufacturing of composite
materials that simultaneously fulfill multiple NEV requirements, such as weight reduction,
crash safety, and thermal runaway suppression.

Background & Context

Amidst global decarbonization and electrification trends, the New Energy Vehicle (NEV)
market is experiencing rapid growth, with battery technology being one of the most
critical factors determining NEV performance. Battery packs constitute a substantial
portion of an NEV's total weight, making lightweighting a key to extending driving range
and improving energy efficiency. Concurrently, thermal management and flame
retardancy to mitigate thermal runaway risks, along with impact protection, are
indispensable for occupant safety. Polymer composites have garnered attention as
promising materials to meet these demands, offering superior specific strength and
stiffness compared to traditional metallic materials. Furthermore, there is growing
interest in recyclable materials to reduce environmental impact throughout the entire
lifecycle.



Strategic Significance & Outlook

This review serves as a vital guide for further research and industrial application of
polymer composites in NEV battery packs. The integration of digital manufacturing
technologies and AI, in particular, will accelerate the design and optimization of new
materials and the automation of manufacturing processes, contributing to the realization
of higher-performance, safer, and more sustainable battery packs. In the future, these
technologies are expected to accelerate the widespread adoption of NEVs and become
indispensable elements in building sustainable transportation systems.

Source: https://www.mdpi.com/2079-6439/14/8/94
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#31 NSF Invests $20M in PoLARIS: AI and Robotics Lab
to Accelerate Soft Material Discovery for Batteries,
Medical Implants

OVERVIEW

The U.S. National Science Foundation (NSF) has invested $20 million into PoLARIS

(Polymer Laboratory for AI, Robotics, Informatics, and Standards), a cutting-edge,

remote-access lab where AI and robots autonomously conduct experiments.

Integrating over 20 robotic workstations across the University of Chicago and
Argonne National Laboratory via the cloud, PoLARIS aims to dramatically shorten the

development cycle for soft materials like battery components and medical implants.

This initiative will accelerate innovation in materials science and strengthen U.S.

supply chains.

Published August 25, 2026  The Times of India  USA



IN DEPTH

Key Findings

The U.S. National Science Foundation (NSF) has awarded a significant $20 million grant
to PoLARIS (Polymer Laboratory for AI, Robotics, Informatics, and Standards), a
pioneering research laboratory where artificial intelligence and robotics will
autonomously conduct experiments. This state-of-the-art infrastructure is designed to
dramatically accelerate the discovery and development of soft materials, including crucial
components for advanced batteries and next-generation medical implants.

Technical / Clinical Details

PoLARIS will interconnect over 20 robotic workstations distributed across the University
of Chicago and Argonne National Laboratory through a centralized cloud-based
platform. This setup allows researchers, regardless of their physical location, to design
experiments remotely, have them executed by robots, and collect and analyze data in
real time. This autonomous experimental system streamlines the iterative trial-and-error
process inherent in materials science, enabling rapid evaluation of millions of material
compositions and processing conditions. In polymer science, where complex synthesis
pathways and property predictions are particularly challenging, the integration of AI and
robotics holds the potential to drastically reduce development times for innovations
such as novel battery electrolytes, biocompatible polymers, and self-healing materials.

Background & Context

In the field of materials science, the discovery and development of new functional
materials are critical drivers of innovation across foundational industries such as energy,
medicine, electronics, and defense. Traditionally, materials development has been heavily
reliant on time-consuming and costly manual experimental procedures. However, recent
advancements in AI and robotics have rapidly propelled the automation of scientific
research, leading to the concept of 'robot scientists.' These systems enable larger-scale
and higher-throughput experimentation with minimal human intervention. The PoLARIS
project stands at the forefront of this trend, strategically positioned to enhance the
competitiveness of U.S. materials science research and bolster the resilience of domestic
supply chains.



Strategic Significance & Outlook

PoLARIS has the potential to fundamentally transform the paradigm of polymer science
research. This autonomous laboratory will free researchers to focus on more complex
scientific problems, dramatically increasing the speed of discovery. In the future, it is
anticipated that this platform will become standardized and widely adopted by both
academia and industry, leading to the faster societal implementation of next-generation
innovative materials. This acceleration could significantly contribute to addressing critical
global challenges, including climate change mitigation, advancements in healthcare, and
national security.

Source: https://timesofindia.indiatimes.com/technology/tech-news/scientists-got-20-million-to-build-an-

ai-laboratory-where-robots-will-run-experiments-while-researchers-work-
remotely/articleshow/133510013.cms
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#32 Mizuho Bank Releases Report Detailing Advanced
CFRP Recycling Technologies and Challenges for
Circular Economy Realization

OVERVIEW

Mizuho Bank's latest report, "How should carbon fiber recycling be? [Part 2]," offers

an in-depth analysis of advanced CFRP recycling technologies and the significant

challenges hindering a true circular economy. It emphasizes the dual imperative of

recovering high-quality carbon fibers while also establishing robust market
mechanisms, including application development, demand creation, and transparent

information flow. This strategic effort aims to significantly reduce the environmental

footprint of CFRP across its lifecycle, maximize resource efficiency, and foster a

sustainable future.

Published Published August 27, 2026  みずほ銀行  Japan



IN DEPTH

Background

Carbon Fiber Reinforced Plastics (CFRP) are indispensable across aerospace, automotive,
and wind energy sectors. However, their escalating demand has intensified
environmental concerns surrounding end-of-life disposal. Recycling CFRP poses
substantial technical and economic hurdles, primarily due to the inherent difficulty in
degrading thermoset resins. Historically, recycling processes often led to material
degradation, confining recovered carbon fibers (rCF) to lower-value applications. In
response to these challenges, Mizuho Bank's report underscores the crucial role of
market mechanisms and policy incentives, alongside technological advancements, to
overcome these barriers.

Key Findings

Mizuho Bank's latest research report, "How should carbon fiber recycling be? [Part 2],"
delivers a comprehensive analysis of advanced Carbon Fiber Reinforced Plastic (CFRP)
recycling technologies and their practical implementation challenges. The report extends
beyond mere fiber recovery techniques, offering insights into strategies for enhancing
the market value of recycled CFRP materials and ultimately establishing a viable circular
economy for these critical composites.

Technical Details

The report details cutting-edge CFRP recycling techniques, including pyrolysis, chemical
degradation, and solvolysis. A significant focus is placed on technologies capable of
recovering high-value carbon fibers, emphasizing the critical need to preserve fiber
quality to ensure performance comparable to virgin materials. Beyond these technical
hurdles, the report underscores the indispensable requirement for developing new
applications for recycled CFRP (rCFRP) and subsequently stimulating market demand.
This involves tailoring rCFRP performance designs to meet specific industry needs, such
as lightweighting for automotive applications or specific strength profiles for
construction materials. Furthermore, the report thoroughly examines the importance of
transparent information transfer across the entire supply chain, crucial for robust
traceability and quality assurance of recycled materials.



Strategic Significance and Outlook

As highlighted in the report, realizing a true circular economy for CFRP demands not
only continuous advancements in recycling technology but also extensive cross-industry
collaboration. By proactively developing new applications, fostering market demand, and
ensuring transparent information sharing, the market value of rCFRP can be significantly
enhanced, thereby accelerating its widespread adoption. Mizuho Bank intends to
support this critical industrial transformation through financial initiatives, contributing to
the establishment of a comprehensive CFRP recycling ecosystem. This integrated
approach aims to achieve both effective resource utilization and a substantial reduction
in environmental impact, fostering a sustainable society.

Source: https://www.mizuhobank.co.jp/corporate/mhri/consulting/articles-2026-k0029/index.html
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#33 DITF Advances Wind Turbine Blade Recycling:
Develops New Composite Reinforcements from GFRP
via Long Fiber Debonding Tapes

OVERVIEW

The DITF REWIND project is developing technology to recover composite materials

from end-of-life wind turbine blades and convert them into new reinforcements.

Specifically, it explores the potential to directly manufacture Long Fiber Debonding

(LFD) tapes from fully cured glass fiber reinforced plastic (GFRP) for use as
reinforcements in new high-performance composite structures. This initiative is

expected to reduce the environmental impact of blade waste, promote the circular

use of glass fiber composites, and contribute to a sustainable wind energy industry.

Published August 20, 2026  CompositesWorld  Germany



IN DEPTH

Key Findings

The REWIND project, led by the German Institutes of Textile and Fiber Research
Denkendorf (DITF), has achieved significant progress in developing a technology to
recover composite materials from end-of-life wind turbine blades and transform them
into new, high-performance reinforcements. This innovative approach specifically
demonstrates the potential to directly manufacture Long Fiber Debonding (LFD) tapes
from fully cured glass fiber reinforced plastic (GFRP) for reuse as reinforcements in novel
composite structures.

Technical / Clinical Details

The core technology of the REWIND project lies in its process to effectively separate long
fibers from used GFRP and reconfigure them into LFD tapes. While conventional
mechanical recycling often damages fiber length and properties, this new technology
enables debonding while maintaining the integrity and orientation of the glass fibers.
The recovered LFD tapes can then be directly integrated into new composite
manufacturing processes, for applications such as automotive parts, building materials,
or even secondary structural components for new wind turbine blades. This 'closed-loop'
recycling approach maximizes material value while reducing waste generation.
Furthermore, the technology contributes to optimizing energy consumption and
reducing chemical usage, thereby lowering the environmental footprint.

Background & Context

Wind energy is increasingly vital as a clean power source, but the disposal of end-of-life
wind turbine blades presents a growing environmental problem. Blades are
predominantly made of GFRP and CFRP, and due to their large size and robustness, most
are landfilled. This practice not only incurs high environmental costs but also represents
a loss of valuable resources. With Europe moving towards banning landfilling of wind
turbine blades by 2025, the development of efficient and sustainable recycling
technologies has become an urgent priority. The DITF REWIND project is a critical
initiative responding to these policy and environmental challenges, contributing to
enhancing the overall sustainability of the composite materials industry.



Strategic Significance & Outlook

The technology developed by the DITF REWIND project holds the potential to be a
game-changer in wind turbine blade recycling. This LFD tape manufacturing technology
will promote the reuse of recovered glass fibers in higher-value applications, serving as a
model for resource circulation in the composite materials industry. The focus now shifts
to industrial-scale demonstration and commercialization of this technology. DITF aims to
strengthen collaborations with industry partners and advance further research and
development to ensure widespread adoption of these recovered composite
reinforcements across various products, thereby contributing to a sustainable society.

Source: https://www.composights.com/composites-industry-news/ditf-advances-recycling-of-wind-
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#34 UCSB Secures $20 Million Federal Grant for AI- and
Robotics-Enabled Remote Polymer and Soft Materials
Research Lab

OVERVIEW

The University of California, Santa Barbara (UCSB) has secured a $20 million federal

grant for the establishment of a new AI- and robotics-enabled polymer and soft

materials research lab with remote access capabilities. This funding will allow

researchers to design experiments online, have robots execute them, and receive
results in real-time. This groundbreaking approach is poised to dramatically

accelerate new materials development in fields like medicine, energy, electronics, and

aerospace, marking a significant step in shaping the future of U.S. materials science

research.

Published August 26, 2026  Office of Salud Carbajal  USA



IN DEPTH

Key Findings

The University of California, Santa Barbara (UCSB) has been awarded a substantial $20
million federal grant from the National Science Foundation (NSF) to establish a new,
state-of-the-art polymer and soft materials research laboratory, enabled by remote-
access AI and robotics. This significant investment aims to fundamentally transform
research methodologies in materials science, dramatically accelerating the cycle of
discovery and development for novel materials.

Technical / Clinical Details

The newly established laboratory will integrate cutting-edge AI and robotics to provide a
fully automated experimental platform. Researchers will be able to design, set up, and
monitor experiments from anywhere in the world via a web-based interface. Robotic
systems will autonomously execute complex experimental tasks such as polymer
synthesis, characterization, and data collection. The vast amounts of data generated will
be analyzed in real-time by AI, freeing human researchers from repetitive tasks to focus
on higher-level scientific problem-solving and hypothesis generation. This system will
enable the rapid screening of a wide range of material candidates and the identification
of optimal compositions and process conditions with unprecedented speed and
precision, particularly for the synthesis of complex structured polymers and soft
materials.

Background & Context

Polymers and soft materials play indispensable roles across a broad spectrum of
applications in modern society, including medicine, energy storage, electronics,
aerospace, and consumer products. Innovations in these materials directly lead to the
creation of new technologies and performance enhancements in existing products.
However, the development process has traditionally been resource-intensive and time-
consuming. The conventional 'hands-on' experimental paradigm faces limitations due to
the vastness of the exploration space and the inherent complexity of the materials. This
large NSF grant is part of a national strategy to address these challenges in U.S. materials
science research, leveraging AI and robotic technologies to dramatically improve
research efficiency and discovery speed.



Strategic Significance & Outlook

UCSB's new research laboratory is expected to become a global hub for polymer and
soft materials science. This platform will foster collaboration among researchers and
serve to bridge the gap between academia and industry. In the future, it is anticipated
that materials developed in this autonomous lab will have a significant societal impact by
being incorporated into a wide array of innovative products, such as safer and more
efficient batteries, next-generation biomedical implants, high-performance sensors, and
environmentally friendly new materials. The NSF investment represents a critical step in
strengthening U.S. scientific and technological competitiveness and driving future
economic growth.

Source: https://carbajal.house.gov/news/documentsingle.aspx?DocumentID=3521
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#35 Toray Advanced Materials Korea to Pioneer Carbon
Fiber Composites Business for Growing Korean Space
Industry

OVERVIEW

Toray Advanced Materials Korea (TAK) is strategically entering South Korea's

burgeoning space industry, focusing on supplying and developing high-performance

carbon fiber composite materials (CFRP). This initiative aligns with Korea's

accelerating space programs, including the formation of KASA, positioning TAK to
provide crucial lightweight, high-strength, and heat-resistant components for rockets,

satellites, and exploration vehicles, thereby fostering a new growth engine and

advancing national space capabilities.

Published Published August 26, 2026  化学工業日報 電子版  South Korea



IN DEPTH

Background

The global space industry is experiencing unprecedented expansion, driven by both
ambitious government exploration initiatives and a growing private sector pursuing
ventures like satellite internet constellations and space tourism. South Korea is a
significant player in this landscape, aggressively advancing its national space
development strategy with ambitious goals, including a crewed lunar landing by 2032
and a Mars landing by 2045. This ambitious roadmap fuels an exponential demand for
high-performance materials like Carbon Fiber Reinforced Polymers (CFRP), which are
critical for achieving the necessary lightweighting and enhanced performance of
spacecraft and satellites. Toray Advanced Materials Korea (TAK)'s move into this sector is
not merely about material supply; it signifies a strategic commitment to deep
engagement within Korea's nascent space industry ecosystem, fostering technological
partnerships crucial for the nation's self-reliance in space technology.

Key Findings

Toray Advanced Materials Korea (TAK) is poised to aggressively expand its carbon fiber
composite materials (CFRP) business to support South Korea's rapidly growing space
industry. This strategic initiative directly addresses the accelerating pace of national
space development projects, including the recent establishment of the Korea AeroSpace
Administration (KASA), often referred to as Korea's NASA. TAK's advanced composite
materials are positioned as indispensable components for enabling the next generation
of Korean space technology.



Technical Deep Dive

Space applications present an extreme environment, necessitating materials with
exceptional reliability and performance characteristics. TAK's CFRP offerings are
engineered to meet these demands, boasting superior specific strength, specific stiffness,
inherent lightweight properties, excellent heat resistance, and a low coefficient of
thermal expansion. These attributes make them ideal for a broad spectrum of space
applications, from primary rocket structures capable of enduring immense launch G-
forces, to satellite antennas and panels, and various critical components for deep-space
probes operating under severe thermal cycles. TAK plans to leverage its extensive, long-
standing expertise in carbon fiber and advanced composite material technology to
deliver highly customized material solutions, precisely tailored to the stringent and
unique requirements of each customer and mission.

Strategic Implications & Future Outlook

Toray Advanced Materials Korea's strategic pivot into the space industry's CFRP market is
poised to become a significant new growth engine for the company's high-performance
materials division. TAK plans to deepen collaborations with key stakeholders, including
KASA, established defense contractors, and emerging private space ventures across
Korea, thereby expanding the application scope of its advanced CFRP solutions in space.
This initiative is expected to yield substantial benefits for Korean space technology,
including reducing rocket launch costs, extending satellite operational lifespans, and
enhancing the performance of future space probes. Furthermore, this move is a critical
step in establishing TAK's robust presence within the global space industry. Looking
ahead, TAK's advanced composite materials are anticipated to play a pivotal role in even
more ambitious future projects, from the construction of lunar bases to manned Mars
exploration missions.

Source: https://chemicaldaily.com/archives/845051
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#36 Z-Polymers Develops High-Performance 'Tullomer'
Fiber: 6x Stronger and 1/6th Weight of Steel for
Aerospace Innovation

OVERVIEW

Z-Polymers has developed 'Tullomer' fiber, a high-performance polymer poised to

revolutionize aerospace materials. This ultra-thin, high-strength fiber is up to six times

stronger than steel while weighing only one-sixth as much, marking a

groundbreaking alternative to conventional carbon fibers. Tullomer fiber not only
contributes to lighter, stronger, and more dimensionally stable aerospace

components but also offers recyclability, positioning it as a promising sustainable

material solution.

Published August 20, 2026  Design News  USA



IN DEPTH

Key Findings

Z-Polymers has announced the development of 'Tullomer' fiber, a high-performance
polymer with the potential to revolutionize the aerospace industry. This innovative fiber
offers an alternative to traditional carbon fibers, boasting an astonishing six times the
strength of steel at just one-sixth of its weight. This breakthrough is expected to lead to
significant lightweighting and performance improvements in aerospace components,
alongside contributing to sustainability goals.

Technical / Clinical Details

The primary characteristic of Tullomer fiber is its unparalleled combination of strength
and lightweight properties, achieved through a proprietary synthesis process that
ensures highly oriented polymer chains. The ultra-thin fiber structure provides excellent
interlaminar adhesion strength and fatigue resistance when incorporated into composite
materials. Tullomer fiber also demonstrates high dimensional stability under extreme
temperature fluctuations, making it suitable for the demanding requirements of space
environments and high-performance aircraft. Furthermore, unlike traditional thermoset
composites, composites based on Tullomer fiber utilize thermoplastic resins, allowing for
remelting and reprocessing, which confers excellent recyclability. This property
significantly contributes to reducing manufacturing waste and minimizing the
environmental footprint throughout the product's entire lifecycle.

Background & Context

The aerospace industry consistently seeks lighter and stronger materials to enhance fuel
efficiency, increase payload capacity, reduce CO2 emissions, and improve performance.
While carbon fiber reinforced polymers (CFRP) have been the primary choice, challenges
related to manufacturing costs, processing complexity, and especially recyclability have
been noted. Z-Polymers' Tullomer fiber offers a new solution to these challenges.
Lightweighting materials has the potential to fundamentally improve the performance of
all aerospace platforms, from drones to commercial aircraft and spacecraft.



Strategic Significance & Outlook

Tullomer fiber provides aerospace designers with a new option that transcends the
limitations of conventional materials. Its adoption is expected to accelerate in areas
where lightweighting directly translates into reduced operational costs and improved
performance. Z-Polymers plans to strengthen collaborations with the aerospace industry
to further develop applications and establish mass production capabilities for Tullomer
fiber. The company is also eyeing expansion into other high-performance sectors such as
automotive, defense, and sporting goods, with the potential to become a new standard
for sustainable and high-performance materials.

Source: https://www.designnews.com/materials/ultra-thin-tullomer-fiber-promises-lighter-stronger-
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#37 Toray Advanced Composites, Partners Launch
Initiative to Support US Army Drone Program with
Advanced Composites for Rapid UAS Production

OVERVIEW

Toray Advanced Composites, Lacks Carbon Fiber, and IGCS International have

launched a joint initiative to support the U.S. Army's drone superiority program. This

partnership integrates advanced carbon prepreg materials, high-volume automotive

manufacturing expertise, and direct government contracting capabilities to accelerate
the rapid, on-demand production of Unmanned Aircraft Systems (UAS). This effort is

expected to ensure the U.S. military's strategic advantage in future battlefields and

maintain technological leadership.

Published August 28, 2026  Plastics Today  USA



IN DEPTH

Key Findings

Toray Advanced Composites, Lacks Carbon Fiber, and IGCS International have announced
a significant joint initiative to bolster the U.S. Army's drone superiority program. This
strategic partnership aims to dramatically enhance the rapid, on-demand manufacturing
capabilities of Unmanned Aircraft Systems (UAS) by integrating cutting-edge composite
material technologies with high-volume production expertise.

Technical / Clinical Details

The core of this collaboration lies in the integration of each company's specialized
knowledge. Toray Advanced Composites will contribute high-performance carbon fiber
prepreg materials, crucial for lightweighting and strengthening UAS. These materials,
proven in aerospace applications, offer high reliability and performance, essential for
extending drone flight range, increasing payload capacity, and enhancing
maneuverability. Lacks Carbon Fiber brings its expertise in high-volume manufacturing
and cost-efficient production processes, honed in the automotive industry, enabling
rapid and large-scale fabrication of UAS components. IGCS International leverages its
deep knowledge and experience in government contracting to optimize the entire
supply chain, from material procurement to final product delivery. This synergy aims to
significantly reduce manufacturing lead times compared to traditional aerospace
production processes, establishing a flexible production system capable of responding
swiftly to urgent battlefield needs.

Background & Context

In modern warfare, Unmanned Aircraft Systems (UAS, or drones) are increasingly vital for
a wide range of missions, including reconnaissance, surveillance, attack, and logistics.
With intense competition in developing advanced AI-powered drones, the U.S. Army
seeks to establish quantitative and qualitative superiority through its 'Drone Superiority
Program.' However, traditional aerospace industry supply chains have struggled with
high costs and lengthy lead times, unable to keep pace with rapid technological
innovation and mass production demands. This three-company partnership addresses
these challenges by introducing commercial manufacturing approaches to military
applications, meeting critical defense needs.



Strategic Significance & Outlook

This joint initiative will strengthen the U.S. Army's foundation to respond to rapidly
evolving threats and maintain strategic advantage in future conflicts. The combination of
advanced composite material supply, efficient manufacturing processes, and an
optimized supply chain will fundamentally change how UAS are designed, produced, and
deployed. In the future, this model holds the potential to be applied to other defense
applications and the rapid development and production of high-performance composite
material products in commercial sectors. This partnership represents a significant step
towards building a new manufacturing ecosystem that integrates defense needs with
industrial innovation.

Source: https://www.plasticstoday.com/automotive-mobility/composites-firms-unite-for-army-drone-

program
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#38 Exel Composites Emphasizes Multifaceted
Approach to Sustainable Composites, Citing Fairmat's
Robotic Cutting Technology for Waste Reuse

OVERVIEW

Kim Sjödahl of Exel Composites stressed that true composite sustainability relies on a

multifaceted approach spanning design, production, and end-of-life management,

rather than a single perfect recycling solution. Notably, initiatives to reincorporate

manufacturing waste into high-performance composite building blocks, such as
Fairmat's robotic cutting technology for 'CFRP chips,' are gaining traction. This

strategy is expected to maximize resource efficiency, reduce environmental impact,

and accelerate the composite industry's transition to a circular economy.

Published August 27, 2026  MEPCA Magazine  UK



IN DEPTH

Key Findings

Kim Sjödahl of Exel Composites has underscored that the sustainability of composite
materials cannot be achieved through a single 'silver bullet' recycling solution but
necessitates a multifaceted approach across the entire lifecycle, from material design and
manufacturing to end-of-life management. Special attention is being given to innovative
efforts to repurpose manufacturing waste as new, high-performance building blocks for
composites, exemplified by Fairmat's robotic cutting technology for 'CFRP chips.'

Technical / Clinical Details

To enhance composite sustainability, it is crucial to consider recyclability and reusability
from the design stage. Sjödahl highlighted examples such as expanding the use of
thermoplastic composites, developing degradable matrix resins, and innovating
dissimilar material joining techniques. Regarding the reuse of manufacturing waste,
Fairmat's robotic cutting technology plays a vital role. This technology precisely
processes CFRP offcuts and rejects generated during manufacturing into 'CFRP chips' of
specific sizes and shapes. These chips are then reintegrated into new composite products
(e.g., injection molded parts or sheet molding compounds) not as random waste, but as
engineered materials, capable of yielding products with properties close to those of
virgin materials. This offers a dual benefit of reducing manufacturing costs and
decreasing the consumption of virgin materials.

Background & Context

High-performance composite materials, including carbon fiber reinforced plastics (CFRP),
are widely adopted in industries like aerospace, automotive, and wind energy due to
their lightweight and strength. However, manufacturing waste and end-of-life product
disposal have been long-standing challenges. Thermoset composites, in particular, are
difficult to reuse once cured, with many ending up in landfills. With the urgent drive
towards a circular economy, particularly in Europe, the composite industry is focusing on
developing various recycling technologies and reuse strategies to fulfill its
responsibilities. Sjödahl's statement underscores the need for a comprehensive and
practical approach to this complex issue.



Strategic Significance & Outlook

The multifaceted efforts toward improving composite industry sustainability are
expected to accelerate. Collaborations between innovative technology companies like
Fairmat and established manufacturers like Exel Composites are indispensable for
maximizing the value of manufacturing waste and building a circular economy for
composites. In the future, these initiatives are expected to become standardized, leading
to a significant reduction in environmental impact across the entire lifecycle of
composite products. This will establish composites as 'sustainable' as well as 'high-
performance' materials, driving broader adoption across industries and significantly
contributing to global environmental goals.

Source: https://mepca-engineering.com/sustainable-composites-require-more-than-end-of-life-

solutions/
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#39 ACS Publications Reports Chemical Recycling of
Carbon Fiber Composites via Alkaline Degradation and
In Situ Self-Assembly for Upcycling Strategy

OVERVIEW

ACS Publications has reported an innovative "upcycling integrated reprocessing"

strategy for the chemical recycling of carbon fiber composite (CFRP) materials,

utilizing alkaline degradation and in situ self-assembly of functional spheres. This

method allows for the clean recovery of high-quality carbon fibers and directly utilizes
epoxy-derived oligomers as multifunctional agents, adding high value to the

recovered materials. This breakthrough is expected to promote the circular economy

of CFRP waste and significantly contribute to building a sustainable materials supply

chain.

Published August 23, 2026  ACS Publications  USA



IN DEPTH

Key Findings

A groundbreaking "upcycling integrated reprocessing" strategy for the chemical
recycling of carbon fiber reinforced polymer (CFRP) composites has been reported in an
ACS Publications paper. This innovative method combines an alkaline degradation
process with the in situ self-assembly of functional spheres, enabling not only the clean
recovery of high-quality carbon fibers from CFRP but also the high-value utilization of
epoxy-derived oligomers as new multifunctional agents.

Technical / Clinical Details

The core of this strategy involves a mild chemical degradation using an alkaline solution
to efficiently remove the epoxy matrix resin from CFRP, thereby recovering carbon fibers
without damage. The low-molecular-weight oligomers derived from epoxy during this
degradation process are not discarded but are directly utilized in situ for the formation
of functional spheres. Specifically, these oligomers self-assemble to form nano- or micro-
scale spherical structures, generating multifunctional agents that can act as, for example,
surfactants, thickeners, or additives for new composite materials. While conventional
chemical recycling often only focuses on fiber recovery, this method 'upcycles' the resin
component as well, maximizing the value of the entire material. The recovered carbon
fibers retain most of their mechanical properties and can be reused in new high-
performance composite applications.

Background & Context

Carbon fiber composites are indispensable materials in various industries, including
aerospace, automotive, and wind turbine blades, due to their lightweight, high strength,
and high stiffness. However, CFRPs with thermoset resin matrices are difficult to
reprocess once cured, making their waste disposal a global environmental challenge.
Traditional CFRP recycling technologies (e.g., pyrolysis, mechanical grinding) often lead
to fiber quality degradation or yield low-value recycled materials. Against this backdrop,
there has been a strong demand for chemical recycling that enables high-quality fiber
recovery and effective utilization of resin components. This research offers a promising
solution to this challenge, simultaneously achieving resource circulation and enhanced
economic value.



Strategic Significance & Outlook

This "upcycling integrated reprocessing" strategy has the potential to dramatically
enhance the sustainability of CFRP across its entire lifecycle. By efficiently utilizing both
high-quality recycled carbon fibers and multifunctional epoxy-derived oligomers, it will
accelerate the transition of CFRP into a circular economy. In the future, if this technology
is commercialized on an industrial scale, it is expected to significantly reduce CFRP waste
in landfills, generate high-value secondary resources, decrease the environmental
footprint of the composite industry, and contribute substantially to the realization of a
sustainable society. Further research will focus on optimizing degradation conditions and
expanding the range of applications for the functional spheres.

Source: https://pubs.acs.org/aapmcd/article/doi/10.1021/acsapm.6c02853/5313841/Chemical-Recycling-

of-Carbon-Fiber-Composites-Via
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