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This Week in 90 Seconds EXECUTIVE SUMMARY
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Polymers & Resins: the boundary moved from 
isolated claims to qualification evidence
11 English articles were reviewed independently from the Japanese edition. Ten themes are retained for management
decisions.

SIGNAL 01 | MOLECULE & FORMULATION

Vulkollan: Covestro's 2026 chemical 
recycling plant specs
Covestro has inaugurated a multi-million euro pilot plant in
Leverkusen, Germany, for the chemical recycling of
high-performance elastomers, specifically its Vulkollan®
polyurethane elastomer.

SIGNAL 02 | MATERIAL PRODUCTION

CRRC: 110-meter recyclable wind turbine
blade recovery specs
China's CRRC has successfully completed the production of a 
110-meter recyclable wind turbine blade, achieving over 95% 
recovery of its key materials.

SIGNAL 03 | PROCESSING

E. coli adhesives: Biodegradable vs
commercial EVA performance
Korean researchers successfully engineered E. coli to
produce two novel biodegradable PHA polymers,
poly(4HB-co-PhLA) and poly(3HB-co-4HB-co-PhLA), as direct
replacements for petroleum-based hot melt adhesives.

SIGNAL 04 | COMPONENT ADOPTION

EU PFAS limits: 50 ppm food packaging
standards for 2026
Under the EU Packaging and Packaging Waste Regulation
(PPWR), strict limitations on PFAS in food contact packaging
entering the EU market came into effect on August 12, 2026,
with no transition period.

DECISION

Focus this week's management attention on qualification evidence across formulation, 
processing, durability and circularity. Move only when the linked evidence can be 
reproduced under your own operating conditions.

THREE MANAGEMENT MOVES
1. Buyers: select applications where performance data can justify qualification effort and switching cost.
2. Suppliers: provide process windows, reliability data, traceability and recovery economics with the material.
3. Executives: track scale, price, long-term reliability, regulation, recyclability and customer qualification.

EVIDENCE DISCIPLINE
FACT states what the collected English source reports. BUSINESS READ and ACTION are editorial interpretations. UNKNOWN lists
information that the source file does not establish. A linked article is not treated as independent confirmation of every claim.



Five Evidence Anchors SOURCE-BOUND METRICS
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Five numbers or evidence anchors that require conditions

90%
A06

SOURCE-BOUND CONDITION

This initiative transitions a novel recycling process from lab to pilot scale, enabling over
90% (by mass) of selected post-consumer Vulkollan® materials to be recycled.

95%
A03

SOURCE-BOUND CONDITION

China's CRRC has successfully completed the production of a 110-meter recyclable wind 
turbine blade, achieving over 95% recovery of its key materials.

100%
A07

SOURCE-BOUND CONDITION

This process yields materials comparable in quality to virgin raw materials, capable of
replacing up to 100% of conventional inputs in new PU production.

70%
A11

SOURCE-BOUND CONDITION

40μm) and high open area (up to 70%).

P05
A07

SOURCE-BOUND CONDITION

Purtiso, a Belgian company, has developed 'PUR2ISO,' a patented chemical recycling 
process that recovers original molecular building blocks (polyols and isocyanates) from 
diverse industrial and end-of-life polyurethane.

HOW TO USE THESE NUMBERS
Each value is shown with the condition stated in the collected English article. Do not compare values across
different test methods, device sizes, operating temperatures or commercial stages without normalizing those
conditions.



Where the Value Chain Moved VALUE CHAIN / EVIDENCE
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Where the value chain moved
Each stage combines one leading theme and one supporting theme. The report treats handoffs as evidence transfers,
not decorative arrows.

1

Molecule & 
formulation
P01/P06

Covestro has
inaugurated a
multi-million euro
pilot plant in
Leverkusen, Germany,
for the chemical
recycling of.

2

Material
production
P02/P07

China's CRRC has 
successfully 
completed the 
production of a 
110-meter recyclable 
wind turbine blade, 
achieving over 95%.

3

Processing
P03/P08

Korean researchers
successfully
engineered E.

4

Component
adoption
P04/P09

Under the EU
Packaging and
Packaging Waste
Regulation (PPWR),
strict limitations on
PFAS in food contact
packaging entering.

5

Recovery & 
reuse
P05/P10

Purtiso, a Belgian 
company, has 
developed 'PUR2ISO,' 
a patented chemical 
recycling process that 
recovers original 
molecular.

EVIDENCE REQUIRED AT EACH HANDOFF

Molecule & formulation to 
Material production

Transfer test conditions, acceptance criteria, failure data, owner and decision date.
Recheck scale, price, long-term reliability, regulation, recyclability and customer
qualification.

Material production to Processing Transfer test conditions, acceptance criteria, failure data, owner and decision date.
Recheck scale, price, long-term reliability, regulation, recyclability and customer
qualification.

Processing to Component
adoption

Transfer test conditions, acceptance criteria, failure data, owner and decision date.
Recheck scale, price, long-term reliability, regulation, recyclability and customer
qualification.

Component adoption to Recovery 
& reuse

Transfer test conditions, acceptance criteria, failure data, owner and decision date.
Recheck scale, price, long-term reliability, regulation, recyclability and customer
qualification.

COMMON CONTROL POINT

No theme moves to a commercial commitment until a named owner has reproduced the
relevant evidence and documented scale, price, long-term reliability, regulation,
recyclability and customer qualification.



Priority Map MATURITY / NEXT DECISION LOCUS
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Priority map: maturity and next decision locus

Next decision locus (categories)

Deployment maturity →

Research Prototype Joint eval. Adoption Scale

Tech / process

System / adoption

Business / rules

P01
P02

P03

P04

P05

P06 P07

P08
P09

P10

P01 Vulkollan: Covestro's 2026 chemical 
recycling plant specs
System / adoption | cue: pilot

P02 CRRC: 110-meter recyclable wind
turbine blade recovery specs
System / adoption | cue: system

P03 E. coli adhesives: Biodegradable vs
commercial EVA performance
System / adoption | cue: commercial

P04 EU PFAS limits: 50 ppm food
packaging standards for 2026
Business / rules | cue: standards

P05 PUR2ISO: Purtiso's 100% 
polyurethane recovery process 
explained
Tech / process | cue: no
system/business cue

P06 AXIOM Materials: High-temp 
composite prepregs' 315°C specs
System / adoption | cue: launch

P07 CO2 Polyester: Colorado State 
University's recyclable platform
System / adoption | cue: platform

P08 PVF & NBC Meshtec: Polymer mesh 
for electrolyzer specs 2026
Tech / process | cue: no
system/business cue

P09 Vitrimer Plastic: Korean researchers' 
300°C specs and roadmap
Tech / process | cue: no
system/business cue

P10 Wind Turbine Blades: 170-foot
recycling process explained
Tech / process | cue: no
system/business cue

REPRODUCIBLE POSITIONING RULE
Horizontal position uses five discrete stages: Research, Prototype, Joint evaluation, Product adoption and Scale. The vertical
bands classify the next decision locus: Tech / process, System / adoption, or Business / rules (including supply systems).
Article-title cues take precedence; the overview is used only when the title is silent. These are categories, not impact ranks. Bubble
diameter reflects the editorial score.



Priority Themes 01-02 FACT / READ / ACTION / UNKNOWN
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FACT is source-bound. BUSINESS READ, ACTION and UNKNOWN are explicit editorial layers.

P01 Vulkollan: Covestro's 2026 chemical recycling plant specs

A06 | Molecule & formulation | Joint evaluation Date not stated

FACT
Covestro has inaugurated a multi-million euro pilot plant in
Leverkusen, Germany, for the chemical recycling of
high-performance elastomers, specifically its Vulkollan®
polyurethane elastomer. This initiative transitions a novel
recycling process from lab to pilot scale, enabling over 90%
(by mass) of selected post-consumer Vulkollan® materials to
be recycled.

WHY IT MATTERS
The decision relevance is qualification evidence across
formulation, processing, durability and circularity. The
signal should be tested at the application and
operating-system level, not accepted from a headline alone.

BUSINESS READ
For operating companies, compare the reported change
with current qualification, sourcing and product-roadmap
assumptions. For suppliers, provide process windows,
reliability data, traceability and recovery economics with
the material.

ACTION
Within 30 days, select applications where performance data
can justify qualification effort and switching cost; record the
evidence and owner against P01.

UNKNOWN
Still unproven or incompletely stated: scale, price,
long-term reliability, regulation, recyclability and customer
qualification.

EDITORIAL SCORE 22/25 | MATURITY 3/5 | DECISION LOCUS: SYSTEM / ADOPTION

P02 CRRC: 110-meter recyclable wind turbine blade recovery specs

A03 | Material production | Product adoption Date not stated

FACT
China's CRRC has successfully completed the production of 
a 110-meter recyclable wind turbine blade, achieving over 
95% recovery of its key materials. This breakthrough utilizes 
an innovative resin system with reversible chemical bonds, 
enabling efficient depolymerization and separation of resins 
and fibers while maintaining the high mechanical 
performance of traditional blades.

WHY IT MATTERS
The decision relevance is qualification evidence across
formulation, processing, durability and circularity. The
signal should be tested at the application and
operating-system level, not accepted from a headline alone.

BUSINESS READ
For operating companies, compare the reported change
with current qualification, sourcing and product-roadmap
assumptions. For suppliers, provide process windows,
reliability data, traceability and recovery economics with
the material.

ACTION
Within 30 days, select applications where performance data
can justify qualification effort and switching cost; record the
evidence and owner against P02.

UNKNOWN
Still unproven or incompletely stated: scale, price,
long-term reliability, regulation, recyclability and customer
qualification.

EDITORIAL SCORE 21/25 | MATURITY 4/5 | DECISION LOCUS: SYSTEM / ADOPTION



Priority Themes 03-04 FACT / READ / ACTION / UNKNOWN
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FACT is source-bound. BUSINESS READ, ACTION and UNKNOWN are explicit editorial layers.

P03 E. coli adhesives: Biodegradable vs commercial EVA performance

A08 | Processing | Joint evaluation Date not stated

FACT
Korean researchers successfully engineered E. coli to
produce two novel biodegradable PHA polymers,
poly(4HB-co-PhLA) and poly(3HB-co-4HB-co-PhLA), as direct
replacements for petroleum-based hot melt adhesives. One
of these bio-derived materials demonstrated superior shear
strength on stainless steel compared to commercial EVA
adhesives, marking a significant advance in sustainable
functional materials.

WHY IT MATTERS
The decision relevance is qualification evidence across
formulation, processing, durability and circularity. The
signal should be tested at the application and
operating-system level, not accepted from a headline alone.

BUSINESS READ
For operating companies, compare the reported change
with current qualification, sourcing and product-roadmap
assumptions. For suppliers, provide process windows,
reliability data, traceability and recovery economics with
the material.

ACTION
Within 30 days, select applications where performance data
can justify qualification effort and switching cost; record the
evidence and owner against P03.

UNKNOWN
Still unproven or incompletely stated: scale, price,
long-term reliability, regulation, recyclability and customer
qualification.

EDITORIAL SCORE 20/25 | MATURITY 3/5 | DECISION LOCUS: SYSTEM / ADOPTION

P04 EU PFAS limits: 50 ppm food packaging standards for 2026

A09 | Component adoption | Research Date not stated

FACT
Under the EU Packaging and Packaging Waste Regulation
(PPWR), strict limitations on PFAS in food contact packaging
entering the EU market came into effect on August 12, 2026,
with no transition period. Companies must immediately
demonstrate compliance with specific thresholds: individual
PFAS (excluding polymer PFAS) below 25 ppb, total
non-polymeric PFAS below 250 ppb, and total PFAS
(including polymeric PFAS) below 50 ppm as total fluorine.

WHY IT MATTERS
The decision relevance is qualification evidence across
formulation, processing, durability and circularity. The
signal should be tested at the application and
operating-system level, not accepted from a headline alone.

BUSINESS READ
For operating companies, compare the reported change
with current qualification, sourcing and product-roadmap
assumptions. For suppliers, provide process windows,
reliability data, traceability and recovery economics with
the material.

ACTION
Within 30 days, select applications where performance data
can justify qualification effort and switching cost; record the
evidence and owner against P04.

UNKNOWN
Still unproven or incompletely stated: scale, price,
long-term reliability, regulation, recyclability and customer
qualification.

EDITORIAL SCORE 20/25 | MATURITY 1/5 | DECISION LOCUS: BUSINESS / RULES



Priority Themes 05-06 FACT / READ / ACTION / UNKNOWN
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FACT is source-bound. BUSINESS READ, ACTION and UNKNOWN are explicit editorial layers.

P05 PUR2ISO: Purtiso's 100% polyurethane recovery process explained

A07 | Recovery & reuse | Product adoption Date not stated

FACT
Purtiso, a Belgian company, has developed 'PUR2ISO,' a 
patented chemical recycling process that recovers original 
molecular building blocks (polyols and isocyanates) from 
diverse industrial and end-of-life polyurethane (PU) waste. 
This process yields materials comparable in quality to virgin 
raw materials, capable of replacing up to 100% of 
conventional inputs in new PU production.

WHY IT MATTERS
The decision relevance is qualification evidence across
formulation, processing, durability and circularity. The
signal should be tested at the application and
operating-system level, not accepted from a headline alone.

BUSINESS READ
For operating companies, compare the reported change
with current qualification, sourcing and product-roadmap
assumptions. For suppliers, provide process windows,
reliability data, traceability and recovery economics with
the material.

ACTION
Within 30 days, select applications where performance data
can justify qualification effort and switching cost; record the
evidence and owner against P05.

UNKNOWN
Still unproven or incompletely stated: scale, price,
long-term reliability, regulation, recyclability and customer
qualification.

EDITORIAL SCORE 20/25 | MATURITY 4/5 | DECISION LOCUS: TECH / PROCESS

P06 AXIOM Materials: High-temp composite prepregs' 315°C specs

A02 | Molecule & formulation | Research Date not stated

FACT
AXIOM Materials highlights the critical importance of
high-temperature composite prepregs, including those
based on bismaleimide (BMI), cyanate ester, polyimide, and
ceramic matrix composites (CMC). These advanced resin
chemistries enable materials to maintain mechanical
integrity at service temperatures up to 315°C (600°F) in
extreme thermal environments within the aerospace and
defense sectors.

WHY IT MATTERS
The decision relevance is qualification evidence across
formulation, processing, durability and circularity. The
signal should be tested at the application and
operating-system level, not accepted from a headline alone.

BUSINESS READ
For operating companies, compare the reported change
with current qualification, sourcing and product-roadmap
assumptions. For suppliers, provide process windows,
reliability data, traceability and recovery economics with
the material.

ACTION
Within 30 days, select applications where performance data
can justify qualification effort and switching cost; record the
evidence and owner against P06.

UNKNOWN
Still unproven or incompletely stated: scale, price,
long-term reliability, regulation, recyclability and customer
qualification.

EDITORIAL SCORE 19/25 | MATURITY 1/5 | DECISION LOCUS: SYSTEM / ADOPTION



Priority Themes 07-08 FACT / READ / ACTION / UNKNOWN
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FACT is source-bound. BUSINESS READ, ACTION and UNKNOWN are explicit editorial layers.

P07 CO2 Polyester: Colorado State University's recyclable platform

A10 | Material production | Pilot Date not stated

FACT
Researchers at Colorado State University and Northwestern 
University have developed a novel polymer platform that 
efficiently incorporates carbon dioxide (CO2) into 
high-performance polyester chains, which can then be 
recovered through controlled chemical recycling after use. 
This groundbreaking technology utilizes CO2 as an integral 
part of the plastic's backbone, enabling the polymer to be 
repeatedly depolymerized and rebuilt.

WHY IT MATTERS
The decision relevance is qualification evidence across
formulation, processing, durability and circularity. The
signal should be tested at the application and
operating-system level, not accepted from a headline alone.

BUSINESS READ
For operating companies, compare the reported change
with current qualification, sourcing and product-roadmap
assumptions. For suppliers, provide process windows,
reliability data, traceability and recovery economics with
the material.

ACTION
Within 30 days, select applications where performance data
can justify qualification effort and switching cost; record the
evidence and owner against P07.

UNKNOWN
Still unproven or incompletely stated: scale, price,
long-term reliability, regulation, recyclability and customer
qualification.

EDITORIAL SCORE 19/25 | MATURITY 2/5 | DECISION LOCUS: SYSTEM / ADOPTION

P08 PVF & NBC Meshtec: Polymer mesh for electrolyzer specs 2026

A11 | Processing | Research Date not stated

FACT
PVF and NBC Meshtec introduced a precision-woven
polymer mesh for electrolyzer membranes and stacks at the
Hydrogen and Carbon Capture Technology World Expo 2026.
This innovative solution significantly enhances membrane
mechanical stability while maintaining a thin profile
(approx. 40μm) and high open area (up to 70%). Utilizing
high-performance polymers like PEEK and PPS, it also
functions as a spacer and flow-related component,
contributing to the overall efficiency and reliability of
electrolyzer systems.

WHY IT MATTERS
The decision relevance is qualification evidence across
formulation, processing, durability and circularity. The
signal should be tested at the application and
operating-system level, not accepted from a headline alone.

BUSINESS READ
For operating companies, compare the reported change
with current qualification, sourcing and product-roadmap
assumptions. For suppliers, provide process windows,
reliability data, traceability and recovery economics with
the material.

ACTION
Within 30 days, select applications where performance data
can justify qualification effort and switching cost; record the
evidence and owner against P08.

UNKNOWN
Still unproven or incompletely stated: scale, price,
long-term reliability, regulation, recyclability and customer
qualification.

EDITORIAL SCORE 19/25 | MATURITY 1/5 | DECISION LOCUS: TECH / PROCESS



Priority Themes 09-10 FACT / READ / ACTION / UNKNOWN

Troy Technical | Polymers & Resins | cutoff 2026-09-25 10

FACT is source-bound. BUSINESS READ, ACTION and UNKNOWN are explicit editorial layers.

P09 Vitrimer Plastic: Korean researchers' 300°C specs and roadmap

A01 | Component adoption | Pilot Date not stated

FACT
A research team led by Professor Hyun-Wook Yeo at
Kyungpook National University in Korea has developed a
novel liquid crystalline bismaleimide (BMI)-based vitrimer
that boasts exceptional heat resistance, with a glass
transition temperature (Tg) of 304.6°C, and can be reshaped
after hardening. This advanced polymer combines the
robust properties of thermosets with the reprocessability of
thermoplastics, addressing critical limitations in
high-performance materials.

WHY IT MATTERS
The decision relevance is qualification evidence across
formulation, processing, durability and circularity. The
signal should be tested at the application and
operating-system level, not accepted from a headline alone.

BUSINESS READ
For operating companies, compare the reported change
with current qualification, sourcing and product-roadmap
assumptions. For suppliers, provide process windows,
reliability data, traceability and recovery economics with
the material.

ACTION
Within 30 days, select applications where performance data
can justify qualification effort and switching cost; record the
evidence and owner against P09.

UNKNOWN
Still unproven or incompletely stated: scale, price,
long-term reliability, regulation, recyclability and customer
qualification.

EDITORIAL SCORE 19/25 | MATURITY 2/5 | DECISION LOCUS: TECH / PROCESS

P10 Wind Turbine Blades: 170-foot recycling process explained

A04 | Recovery & reuse | Research Date not stated

FACT
A new recycling method reports that a 170-foot wind turbine
blade was completely dissolved in a laboratory, yielding
novel blade material, plexiglass, superabsorbent polymer
for diapers, and even food-grade potassium lactate,
consumed as gummy bears by a chemist. This technology
utilizes a thermoplastic composite resin based on polylactic
acid dissolved in methyl methacrylate, overcoming the
recycling challenges of traditional thermoset blades and
enabling high-value material regeneration.

WHY IT MATTERS
The decision relevance is qualification evidence across
formulation, processing, durability and circularity. The
signal should be tested at the application and
operating-system level, not accepted from a headline alone.

BUSINESS READ
For operating companies, compare the reported change
with current qualification, sourcing and product-roadmap
assumptions. For suppliers, provide process windows,
reliability data, traceability and recovery economics with
the material.

ACTION
Within 30 days, select applications where performance data
can justify qualification effort and switching cost; record the
evidence and owner against P10.

UNKNOWN
Still unproven or incompletely stated: scale, price,
long-term reliability, regulation, recyclability and customer
qualification.

EDITORIAL SCORE 19/25 | MATURITY 1/5 | DECISION LOCUS: TECH / PROCESS



Playbook and Roadmap OWNERS / GATES / DELIVERABLES
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Playbook and 0-5 year roadmap

STAKEHOLDER NOW | 0-30 DAYS NEXT | 1-12 MONTHS LATER | 1-5 YEARS

Operating companies select applications where
performance data can
justify qualification effort
and switching cost

Run production-like
qualification with explicit
acceptance and stop
criteria.

Build a portfolio and
architecture that can
absorb technology and
supplier changes.

Materials, equipment and
technology suppliers

provide process windows,
reliability data,
traceability and recovery
economics with the
material

Create shared reliability,
process-window and
failure-analysis data with
customers.

Standardize interfaces,
traceability, lifecycle
support and recovery
services.

Trading, investment and
legal teams

Map scale, price,
long-term reliability,
regulation, recyclability
and customer qualification.

Contract for capacity,
quality, change notice,
liability, alternatives and
exit.

Diversify regional,
technical and customer
concentration risk.

ROADMAP

NOW | 0-30 DAYS

Evidence ledger
Owner: Strategy + quality
Deliverable: claim, source, condition,
owner

NOW | 0-30 DAYS

Risk screen
Owner: Procurement + legal
Deliverable: unknowns, alternatives,
stop

NEXT | 1-12 MONTHS

Joint qualification
Owner: R&D + supplier
Deliverable: process window and
failure data

NEXT | 1-12 MONTHS

Commercial gate
Owner: Business + finance
Deliverable: unit economics and
capacity

LATER | 1-5 YEARS

Platform strategy
Owner: Executive team
Deliverable: portfolio and interface
roadmap

LATER | 1-5 YEARS

Service layer
Owner: Operations + channel
Deliverable: monitoring, maintenance
and recovery

GO / NO-GO GATES

GATE OWNER REQUIRED EVIDENCE NO-GO CONDITION

G1 Evidence Quality Source, test conditions and reproducibility No traceable evidence

G2 Integration R&D Interface, process window and failure analysis Cannot meet system
conditions

G3 Commercial Business Capacity, total cost, contract and alternatives Economics or supply cannot
be supported

G4 Lifecycle Operations Monitoring, maintenance, change notice and exit No accountable operating
plan



Analyzed Articles 1/1 FULL TITLES / FULL SOURCE URLS
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ANALYZED ARTICLES | ITEMS 01-11
Every title and URL is displayed in full. URLs wrap without shortening and remain clickable. A verified-reference label means the
translated HTML did not retain its original source URL.

ID FULL ARTICLE TITLE FULL SOURCE / VERIFIED REFERENCE URL - CLICKABLE

A01 Vitrimer Plastic: Korean researchers' 300°C specs and roadmap https://mbiz.heraldcorp.com/article/10882132

A02 AXIOM Materials: High-temp composite prepregs' 315°C specs https://axiommaterials.com/high-temperature-composite-prepregs-ben
efits-to-defense-aerospace/

A03 CRRC: 110-meter recyclable wind turbine blade recovery specs https://www.morningstar.com/news/pr-newswire/20260924cn55953/crr
c-completes-production-of-110-meter-recyclable-wind-turbine-blade-ac
hieving-over-95-recovery-of-key-materials

A04 Wind Turbine Blades: 170-foot recycling process explained https://energiesmedia.com/one-170-foot-wind-turbine-blade/

A05 NHN Composite Paper: 180°C Class H insulation specs
explained

https://sidanm.com/dmd-vs-nmn-vs-nhn-vs-aha-vs-pmp/

A06 Vulkollan: Covestro's 2026 chemical recycling plant specs https://www.covestro.com/press/toward-circular-elastomers-covestro-o
pens-pilot-plant-in-leverkusen/

A07 PUR2ISO: Purtiso's 100% polyurethane recovery process 
explained

https://materialdistrict.com/article/chemical-recycling-recovers-buildin
g-blocks-from-polyurethane-waste/

A08 E. coli adhesives: Biodegradable vs commercial EVA
performance

https://www.thecooldown.com/green-tech/biodegradable-hot-melt-glu
e-south-korea/

A09 EU PFAS limits: 50 ppm food packaging standards for 2026 https://www.sgs.com/en-us/news/2026/09/eu-pfas-requirements-for-pa
ckaging-materials

A10 CO2 Polyester: Colorado State University's recyclable platform http://wastemanagement.economictimes.indiatimes.com/amp/news/te
chnology-innovation/how-scientists-turned-carbon-dioxide-into-a-recycl
able-plastic-platform/134476410

A11 PVF & NBC Meshtec: Polymer mesh for electrolyzer specs 2026 https://www.hydrogen-worldexpo.com/exhibitor-products/precision-wo
ven-polymer-mesh-for-electrolyzer-membranes-stacks

https://mbiz.heraldcorp.com/article/10882132
https://axiommaterials.com/high-temperature-composite-prepregs-benefits-to-defense-aerospace/
https://axiommaterials.com/high-temperature-composite-prepregs-benefits-to-defense-aerospace/
https://www.morningstar.com/news/pr-newswire/20260924cn55953/crrc-completes-production-of-110-meter-recyclable-wind-turbine-blade-achieving-over-95-recovery-of-key-materials
https://www.morningstar.com/news/pr-newswire/20260924cn55953/crrc-completes-production-of-110-meter-recyclable-wind-turbine-blade-achieving-over-95-recovery-of-key-materials
https://www.morningstar.com/news/pr-newswire/20260924cn55953/crrc-completes-production-of-110-meter-recyclable-wind-turbine-blade-achieving-over-95-recovery-of-key-materials
https://energiesmedia.com/one-170-foot-wind-turbine-blade/
https://sidanm.com/dmd-vs-nmn-vs-nhn-vs-aha-vs-pmp/
https://www.covestro.com/press/toward-circular-elastomers-covestro-opens-pilot-plant-in-leverkusen/
https://www.covestro.com/press/toward-circular-elastomers-covestro-opens-pilot-plant-in-leverkusen/
https://materialdistrict.com/article/chemical-recycling-recovers-building-blocks-from-polyurethane-waste/
https://materialdistrict.com/article/chemical-recycling-recovers-building-blocks-from-polyurethane-waste/
https://www.thecooldown.com/green-tech/biodegradable-hot-melt-glue-south-korea/
https://www.thecooldown.com/green-tech/biodegradable-hot-melt-glue-south-korea/
https://www.sgs.com/en-us/news/2026/09/eu-pfas-requirements-for-packaging-materials
https://www.sgs.com/en-us/news/2026/09/eu-pfas-requirements-for-packaging-materials
http://wastemanagement.economictimes.indiatimes.com/amp/news/technology-innovation/how-scientists-turned-carbon-dioxide-into-a-recyclable-plastic-platform/134476410
http://wastemanagement.economictimes.indiatimes.com/amp/news/technology-innovation/how-scientists-turned-carbon-dioxide-into-a-recyclable-plastic-platform/134476410
http://wastemanagement.economictimes.indiatimes.com/amp/news/technology-innovation/how-scientists-turned-carbon-dioxide-into-a-recyclable-plastic-platform/134476410
https://www.hydrogen-worldexpo.com/exhibitor-products/precision-woven-polymer-mesh-for-electrolyzer-membranes-stacks
https://www.hydrogen-worldexpo.com/exhibitor-products/precision-woven-polymer-mesh-for-electrolyzer-membranes-stacks
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#01 Vitrimer Plastic: Korean researchers' 300°C specs
and roadmap

OVERVIEW

A research team led by Professor Hyun-Wook Yeo at Kyungpook National University

in Korea has developed a novel liquid crystalline bismaleimide (BMI)-based vitrimer

that boasts exceptional heat resistance, with a glass transition temperature (Tg) of

304.6°C, and can be reshaped after hardening. This advanced polymer combines the

robust properties of thermosets with the reprocessability of thermoplastics,

addressing critical limitations in high-performance materials. The material holds

significant promise for applications in aerospace composites, high-temperature

electrical and electronic components, and semiconductor packaging, offering both

superior performance and enhanced recyclability.

Published September 22, 2026  The Herald Business  South Korea
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Key Findings

A research team led by Professor Hyun-Wook Yeo at Kyungpook National University in

South Korea has successfully developed a groundbreaking liquid crystalline

bismaleimide (BMI)-based vitrimer that exhibits ultra-high heat resistance, capable of

withstanding temperatures over 300°C, while also being re-moldable after initial

hardening. This innovative polymer achieves an impressive glass transition temperature

(Tg) of 304.6°C, positioning it as a transformative material for industries requiring both

extreme thermal stability and reprocessability.

Technical / Clinical Details

The newly developed vitrimer represents a hybrid class of polymers that combines the

desirable attributes of both thermosets and thermoplastics. Like thermosets, it forms a

robust cross-linked network, providing high mechanical strength and thermal stability.

However, unlike conventional thermosets, its cross-linked structure can undergo

reversible bond exchange reactions (specifically, transesterification) when heated to a

specific temperature range, allowing the material to be reshaped and reprocessed

multiple times. The critical feature of this liquid crystalline BMI-based vitrimer is its

remarkably high Tg of 304.6°C, confirming its ability to maintain structural integrity in

environments exceeding 300°C. This performance meets or even surpasses the thermal

resistance of high-temperature composite materials, such as those based solely on BMI

resins, commonly used in aerospace applications. This reprocessability simultaneously

addresses the long-standing challenges of recycling and repairing thermoset

composites, which are typically intractable once cured.



Background & Context

The demand for high-performance polymers capable of enduring extreme conditions is

rapidly increasing across sectors like aerospace, defense, and advanced electronics.

Traditional thermoset resins, while offering excellent thermal and mechanical properties,

are difficult to reprocess once cured, leading to challenges in waste management and

repair costs. Conversely, thermoplastics are reprocessable but often fall short in terms of

heat resistance and mechanical strength compared to their thermoset counterparts.

Vitrimers have emerged as a promising solution to overcome this trade-off. The Korean

team's development of a vitrimer with over 300°C heat resistance significantly expands

the potential applications, particularly in high-temperature environments. For

semiconductor packaging, where both high operating temperature reliability and

manufacturing flexibility (including reworkability) are crucial, this new material presents

immense value.

Strategic Significance & Outlook

This ultra-high heat-resistant and re-moldable vitrimer is expected to find broad

applications in critical components such as aerospace engine nacelles and structural

parts, high-temperature electrical and electronic devices, and insulating materials for

next-generation semiconductor packaging. Its compatibility with advanced manufacturing

techniques like 3D printing could enable the creation of complex, thermally resistant

parts that can be repaired or recycled throughout their lifecycle, contributing to more

sustainable high-performance material systems. This technology has the potential to

profoundly impact the future of the aerospace and electronics industries by

simultaneously enhancing performance and reducing environmental burden.

Source: https://mbiz.heraldcorp.com/article/10882132

Collected: September 25, 2026 | Automated Research System (Gemini API)

https://mbiz.heraldcorp.com/article/10882132


#02 AXIOM Materials: High-temp composite prepregs'
315°C specs

OVERVIEW

AXIOM Materials highlights the critical importance of high-temperature composite

prepregs, including those based on bismaleimide (BMI), cyanate ester, polyimide,

and ceramic matrix composites (CMC). These advanced resin chemistries enable

materials to maintain mechanical integrity at service temperatures up to 315°C

(600°F) in extreme thermal environments within the aerospace and defense sectors.

Crucial for applications like hypersonic vehicles, fighter jets, and space launch/re-

entry vehicles, they contribute to lightweighting and enhanced durability, underpinning

the realization of next-generation aerospace platforms.

Published September 22, 2026  AXIOM Materials  Global
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Key Findings

AXIOM Materials underscores the indispensable advantages of high-temperature

composite prepregs for the aerospace and defense industries. The company's offerings,

built upon advanced resin chemistries such as bismaleimide (BMI), cyanate ester,

polyimide, and ceramic matrix composite (CMC) prepregs, are engineered to maintain

exceptional mechanical integrity and structural stability at service temperatures up to

315°C (600°F) even under extreme thermal loads.

Technical / Clinical Details

High-temperature composite prepregs combine high-strength fibers (typically carbon

fibers) with high-performance resin matrices. This combination allows for significant

weight reduction in aerospace vehicles while providing the capability to withstand

extreme thermal loads, such as those generated by engine exhaust or aerodynamic

heating during atmospheric re-entry. Specifically, the following resin systems are

deployed:

Bismaleimide (BMI) Resins: Offering higher glass transition temperatures and

thermal stability than epoxy resins, BMI allows for continuous service temperatures

around 200°C to 260°C. They are utilized in aircraft engine nacelles, hot air ducts,

and other structural components exposed to high heat.

Cyanate Ester Resins: These resins are characterized by excellent thermal

resistance, combined with extremely low dielectric loss and moisture absorption. This

makes them ideal for applications where electrical performance and dimensional

stability are critical, such as radomes requiring radar transparency, satellite antennas,

and space vehicle structures.

Polyimide (PI) Resins: Polyimides are among the highest-temperature resistant

organic polymers, surpassing BMI and cyanate esters, with capabilities for

continuous use above 300°C. They are employed in the most severe thermal

environments, such as hot sections of hypersonic vehicles and re-entry shields for

spacecraft.



Ceramic Matrix Composite (CMC) Prepregs: Designed to perform at temperatures

exceeding the limits of organic resins, typically above 1000°C, CMCs are often

composed of silicon carbide (SiC) fibers and a SiC matrix. These materials are

utilized in areas exposed to extreme heat flux, such as rocket engine nozzles and

leading edges of hypersonic vehicles.

Compared to conventional metallic materials, these prepregs achieve substantial weight

reductions, simultaneously improving fatigue life and corrosion resistance, thereby

significantly contributing to enhanced aerospace vehicle performance, improved fuel

efficiency, and reduced operational costs.

Background & Context

The defense and aerospace industries are relentlessly pursuing cutting-edge

technologies, where lightweight, high-strength materials capable of enduring extreme

thermal environments are critical for the development of next-generation aircraft and

spacecraft. As the race for supersonic and hypersonic flight intensifies, aircraft structural

components are subjected to unprecedented levels of thermal and mechanical stress.

Similarly, space missions require materials that can withstand the intense heat of launch

and the extreme temperatures of re-entry, pushing the performance limits of traditional

aluminum and titanium alloys. In this context, high-performance composite prepregs like

BMI, cyanate ester, polyimide, and CMC are increasingly vital as key enabling materials

to overcome these challenges and provide new design freedom and performance

capabilities.

Strategic Significance & Outlook

High-temperature composite prepregs, as provided by companies like AXIOM Materials,

will play a central role in shaping the future of defense and aerospace technology.

Research and development efforts are focused on further optimizing the toughness,

processability, and production costs of these materials. This will facilitate their

application in more complex and larger structures, leading to expanded adoption across

a wide range of platforms, including next-generation space launch systems, highly

maneuverable combat aircraft, and commercial supersonic passenger jets. These

advanced materials not only enhance performance but also hold the potential to extend

operational lifespans, reduce maintenance costs, and ultimately contribute to the

realization of safer and more efficient aerospace systems.



Source: https://axiommaterials.com/high-temperature-composite-prepregs-benefits-to-defense-

aerospace/

Collected: September 25, 2026 | Automated Research System (Gemini API)

https://axiommaterials.com/high-temperature-composite-prepregs-benefits-to-defense-aerospace/
https://axiommaterials.com/high-temperature-composite-prepregs-benefits-to-defense-aerospace/


#03 CRRC: 110-meter recyclable wind turbine blade
recovery specs

OVERVIEW

China's CRRC has successfully completed the production of a 110-meter recyclable

wind turbine blade, achieving over 95% recovery of its key materials. This

breakthrough utilizes an innovative resin system with reversible chemical bonds,

enabling efficient depolymerization and separation of resins and fibers while

maintaining the high mechanical performance of traditional blades. This technology

addresses a critical technical barrier in wind blade recycling, significantly enhancing

the sustainability of the wind power industry.

Published September 24, 2026  Morningstar  China
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Key Findings

China's CRRC (CRRC Corporation Limited) has successfully manufactured a 110-meter

recyclable wind turbine blade, a significant advancement that allows for the recovery of

over 95% of its key materials. This innovation leverages a novel resin system based on

reversible chemical bonds, facilitating the efficient depolymerization and separation of

resins and fibers without compromising the robust mechanical performance typically

expected from wind turbine blades. This achievement marks a substantial step towards

a circular economy within the wind energy sector.

Technical and Product Details

110-Meter Blade: The large-scale blade developed by CRRC is designed to meet the

demands of modern, high-performance wind turbines, confirming structural stability

and durability comparable to conventional blades. Its size indicates readiness for

industrial application in high-capacity wind farms.

Innovative Resin System: The core of this breakthrough lies in its advanced resin

system, which incorporates reversible chemical bonds. This allows for the effective

depolymerization (chemical breakdown into constituent monomers) and separation of

the resin from the reinforcing fibers, such as glass fiber, at the end of the blade's

operational life. Traditional thermoset resin blades are notoriously difficult to recycle

due to the irreversible integration of resin and fibers, often leading to landfill disposal.

Over 95% Material Recovery: The developed recycling process enables the

recovery of more than 95% of the blade's primary components, including both the

resin and fiber materials, at high purity. These recovered materials can then be re-

used in the production of new products, drastically reducing waste and conserving

virgin resources, making this a game-changer for waste management in the industry.



Background and Industry Context

While wind power is a cornerstone of global renewable energy efforts, the disposal of

end-of-life wind turbine blades presents a growing environmental challenge. Most blades

are made from composite materials that are difficult to break down or recycle, leading to

vast quantities ending up in landfills. CRRC's technology offers a direct solution to this

industry-wide problem, significantly improving the overall lifecycle sustainability of wind

power generation.

Strategic Significance and Outlook

The successful development of CRRC's recyclable blade establishes a new benchmark

for sustainable material development in the wind power industry. Widespread adoption of

this technology could lead to reduced demand for virgin raw materials in blade

manufacturing, lower waste disposal costs, and ultimately enhance both the economic

viability and environmental performance of wind energy. This could encourage other

blade manufacturers and material suppliers to transition towards similar recyclable

designs, paving the way for a truly circular wind power industry globally.

Source: https://www.morningstar.com/news/pr-newswire/20260924cn55953/crrc-completes-production-of-

110-meter-recyclable-wind-turbine-blade-achieving-over-95-recovery-of-key-materials

Collected: September 25, 2026 | Automated Research System (Gemini API)

https://www.morningstar.com/news/pr-newswire/20260924cn55953/crrc-completes-production-of-110-meter-recyclable-wind-turbine-blade-achieving-over-95-recovery-of-key-materials
https://www.morningstar.com/news/pr-newswire/20260924cn55953/crrc-completes-production-of-110-meter-recyclable-wind-turbine-blade-achieving-over-95-recovery-of-key-materials


#04 Wind Turbine Blades: 170-foot recycling process
explained

OVERVIEW

A new recycling method reports that a 170-foot wind turbine blade was completely

dissolved in a laboratory, yielding novel blade material, plexiglass, superabsorbent

polymer for diapers, and even food-grade potassium lactate, consumed as gummy

bears by a chemist. This technology utilizes a thermoplastic composite resin based

on polylactic acid dissolved in methyl methacrylate, overcoming the recycling

challenges of traditional thermoset blades and enabling high-value material

regeneration. This process holds immense potential for dramatically enhancing the

sustainability of the wind power industry.

Published September 20, 2026  Vertex AI Search (Grounding API redirect) - Energies Media

USA
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Key Findings

A groundbreaking laboratory demonstration has revealed an innovative recycling method

capable of dissolving a 170-foot wind turbine blade and transforming its components into

a diverse array of high-value products, including new blade material, plexiglass,

superabsorbent polymer for diapers, and even edible potassium lactate – famously

consumed as gummy bears by one of the chemists involved. This method represents a

significant leap forward in overcoming the long-standing challenge of recycling traditional

thermoset wind turbine blades.

Technical and Product Details

Utilizing Thermoplastic Composite Resin: The new recycling technology employs

a specialized thermoplastic composite resin, specifically polylactic acid (PLA)

dissolved in methyl methacrylate (MMA), as the binding agent for the wind turbine

blades. PLA is a biodegradable, bio-derived plastic, and MMA is a common organic

compound.

Efficient Depolymerization and Separation: Unlike traditional wind turbine blades,

which use thermoset resins that are incredibly difficult to break down and separate

once cured, this thermoplastic composite system can be easily depolymerized under

specific conditions, such as mild heat or chemical treatment. This allows for the

effective separation of the glass fibers from the resin components.

Versatile Regenerated Materials: Post-decomposition, the recovered resin

components can be:

Re-utilized as a thermoplastic resin for manufacturing new wind turbine blades.

Processed into raw material for plexiglass (PMMA, polymethyl methacrylate), a

widely used transparent plastic.

Converted into superabsorbent polymers, commonly found in hygiene products

like diapers.

Further transformed, through chemical processes, into potassium lactate, a

compound also used as a food additive.



High-Value Recycling: This technology goes beyond mere waste disposal by

creating a diverse range of market-valuable products from the recovered materials,

achieving 'high-value recycling.' This significantly contributes to establishing a near-

zero-waste circular economy model for the wind industry.

Background and Industry Context

Wind power is rapidly expanding as a clean energy source; however, the disposal of

end-of-life wind turbine blades has become a pressing global environmental concern.

These blades, typically made from composite materials like fiberglass-reinforced plastics

(FRP), are incredibly robust, making landfilling or incineration the primary disposal

methods due to the technical and economic difficulties of recycling. This new technology

offers a revolutionary solution to this persistent challenge, dramatically improving the

sustainability of the wind energy sector.

Strategic Significance and Outlook

This innovative recycling technology is a crucial enabler for the wind power industry to

build a truly sustainable future. If all future wind turbine blades were to be manufactured

using such recyclable thermoplastic composite resins, it would lead to a substantial

reduction in the environmental footprint across the entire blade lifecycle and promote

efficient resource utilization. Accelerating investment and development for the practical

implementation and scaling of this technology could pave the way for a global circular

economy model for wind power.

Source: https://energiesmedia.com/one-170-foot-wind-turbine-blade/

Collected: September 25, 2026 | Automated Research System (Gemini API)

https://energiesmedia.com/one-170-foot-wind-turbine-blade/


#05 NHN Composite Paper: 180°C Class H insulation
specs explained

OVERVIEW

NHN (Nomex + Polyimide film + Nomex) flexible composite paper has successfully

elevated its continuous operating temperature to 180°C (Class H) by replacing the

PET core with a polyimide film. This innovation establishes NHN as the default

flexible composite material for interlayer insulation in dry-type transformers, traction

motor slots, and all Class H windings. Its superior thermal endurance provides

essential characteristics for modern high-performance electrical equipment.

Published September 18, 2026  SIDA  China
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Key Findings: NHN Composite Paper Achieves 180°C Continuous Operating

Temperature, Becoming Standard for Class H Electrical Insulation

The NHN (Nomex + Polyimide film + Nomex) flexible composite paper, used for

electrical insulation, has successfully increased its continuous operating temperature to

Class H (180°C) through an innovative design change that replaces the PET

(polyethylene terephthalate) core with a polyimide film. This achievement has positioned

NHN as the de facto standard flexible composite material for interlayer insulation in dry-

type transformers, traction motor slots, and all other Class H windings.

Technical Details: Enhanced Thermal Endurance via Polyimide Core

Conventional composite papers, such as DMD (Dacron + Mylar + Dacron) and NMN

(Nomex + Mylar + Nomex), primarily utilized PET film as their core, which limited their

continuous operating temperature to Class B (130°C) or F (155°C). NHN fundamentally

enhances thermal endurance by replacing this PET core with a polyimide film, renowned

for its superior thermal stability and mechanical strength (often known by trade names

like Kapton). While the outer Nomex layers provide mechanical protection and high

dielectric strength, the central polyimide film elevates the overall thermal endurance to

180°C. This allows for applications in higher temperature environments, contributing to

the miniaturization and higher power output of electrical equipment.

Background and Industry Context: Demand for High-Temperature Capability
and Reliability

Modern electrical equipment, especially dry-type transformers and motors, increasingly

demands insulation materials capable of withstanding higher operating temperatures for

improved efficiency and miniaturization. Within transformers and motors, local hot spots

generated by windings necessitate insulation materials with robust long-term thermal

stress resistance. The advent of Class H insulation materials like NHN is crucial for

meeting these requirements, thereby enhancing equipment reliability and lifespan. Its

value is particularly recognized in sectors demanding high reliability, such as aerospace,

railway, and industrial machinery.



Strategic Significance and Outlook: Evolution and Expansion of High-
Performance Electrical Insulation

The establishment of NHN composite paper as a leading material in electrical insulation

will continue to drive the development of high-performance electrical equipment.

Polyimide film-based insulation materials, owing to their excellent properties, are

expected to find applications in a broader range of high-temperature and high-stress

environments, including next-generation EV motors, power converters for renewable

energy systems, and high-frequency electronic components. Material manufacturers are

anticipated to contribute to further advancements in electrical insulation technology and

market expansion by developing composite materials tailored for even higher

temperature classes or specific environmental conditions, such as humidity resistance or

partial discharge resistance.

Source: https://sidanm.com/dmd-vs-nmn-vs-nhn-vs-aha-vs-pmp/

Collected: September 25, 2026 | Automated Research System (Gemini API)

https://sidanm.com/dmd-vs-nmn-vs-nhn-vs-aha-vs-pmp/


#06 Vulkollan: Covestro's 2026 chemical recycling
plant specs

OVERVIEW

Covestro has inaugurated a multi-million euro pilot plant in Leverkusen, Germany, for

the chemical recycling of high-performance elastomers, specifically its Vulkollan®

polyurethane elastomer. This initiative transitions a novel recycling process from lab

to pilot scale, enabling over 90% (by mass) of selected post-consumer Vulkollan®

materials to be recycled. The process is projected to reduce carbon emissions by up

to two-thirds compared to fossil-based virgin material, marking a significant milestone

in Covestro’s circular economy strategy for advanced polymers.

Published September 17, 2026  Covestro  Germany
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Key Findings

Covestro has launched a new pilot plant in Leverkusen, Germany, dedicated to the

chemical recycling of high-performance elastomers. This multi-million euro investment is

specifically designed to advance a novel recycling process for the company's high-

performance polyurethane elastomer, Vulkollan®, moving it from laboratory development

to pilot-scale operation. The new process demonstrates the capability to recycle over

90% (by mass) of selected end-of-life Vulkollan® materials, with the potential to reduce

carbon emissions by up to two-thirds compared to using fossil-based virgin materials.

Technical/Clinical Details

The chemical recycling process developed by Covestro aims to depolymerize high-

performance elastomers back into their molecular building blocks, such as monomers

and polyols. These high-purity recovered raw materials can then be re-integrated into

the production of new, high-quality Vulkollan® products, ensuring no compromise on

performance while significantly boosting sustainability. The operation of this pilot plant

will validate the technical and economic feasibility of the process, providing crucial data

for future large-scale commercialization. This technology offers a sophisticated approach

to breaking down complex polymer networks to extract valuable components.

Background & Context

Polyurethane elastomers are essential materials in various high-performance

applications, including forklift wheels, wind turbine components, and industrial seals, due

to their exceptional durability, abrasion resistance, and elasticity. However, their robust

cross-linked structure has historically made mechanical recycling challenging, leading to

significant waste streams. Covestro’s initiative directly addresses this industry-wide

challenge by enhancing the circularity of high-performance polymers throughout their

value chain and reducing reliance on virgin fossil resources. This move aligns with

broader European Green Deal objectives and plastics strategies, emphasizing resource

efficiency and waste reduction.



Strategic Significance & Outlook

The operationalization of the Leverkusen pilot plant represents a pivotal step towards

establishing a circular ecosystem for Vulkollan®. Covestro plans to further optimize this

process and explore its applicability to other high-performance polymers in the future.

Should this technology achieve commercial scale, it stands to set a new standard for

sustainable supply chains in the high-performance elastomer market, drastically

increasing the utilization of recycled content. This will lead to substantial reductions in

fossil resource consumption and CO2 emissions, contributing significantly to a more

sustainable industrial landscape globally.

Source: https://www.covestro.com/press/toward-circular-elastomers-covestro-opens-pilot-plant-in-

leverkusen/

Collected: September 25, 2026 | Automated Research System (Gemini API)

https://www.covestro.com/press/toward-circular-elastomers-covestro-opens-pilot-plant-in-leverkusen/
https://www.covestro.com/press/toward-circular-elastomers-covestro-opens-pilot-plant-in-leverkusen/


#07 PUR2ISO: Purtiso's 100% polyurethane recovery
process explained

OVERVIEW

Purtiso, a Belgian company, has developed 'PUR2ISO,' a patented chemical

recycling process that recovers original molecular building blocks (polyols and

isocyanates) from diverse industrial and end-of-life polyurethane (PU) waste. This

process yields materials comparable in quality to virgin raw materials, capable of

replacing up to 100% of conventional inputs in new PU production. The technology

can process all major PU waste streams, including TDI and MDI-based flexible and

rigid foams, PIR insulation, and polyester polyol-based PU, thereby accelerating the

PU industry's transition to a circular economy.

Published September 22, 2026  MaterialDistrict  ベルギー
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Key Findings

Purtiso, a Belgian company, has developed a patented chemical recycling process,

'PUR2ISO,' designed to efficiently recover original molecular building blocks—polyols

and isocyanates—from diverse industrial and end-of-life polyurethane (PU) waste. This

breakthrough technology yields materials comparable in quality to virgin raw materials,

with the potential to replace up to 100% of conventional inputs in new PU production.

This represents a significant advancement in boosting the circularity within the PU

industry.

Technical/Clinical Details

Purtiso's 'PUR2ISO' process employs advanced chemical recycling techniques, such as

pyrolysis and hydrolysis, to depolymerize complex polyurethane networks into their

fundamental monomer components. A critical feature of this process is its versatility: it

can handle all major PU waste streams, including TDI (toluene diisocyanate) and MDI

(diphenylmethane diisocyanate) based flexible and rigid foams, PIR (polyisocyanurate)

insulation, and polyester polyol-based PU. This broad compatibility enables the

processing of a wide range of PU waste. The recovered polyols and isocyanates achieve

a quality suitable for direct re-entry into new PU production lines as virgin-equivalent raw

materials.

Background & Context

Polyurethane is an indispensable high-performance material used in numerous

applications, including insulation, furniture, automotive components, and footwear.

However, its recycling has long been a challenge due to its varied compositions and

complex cross-linked structure. Historically, most end-of-life PU products have been

incinerated or landfilled, contributing significantly to environmental burden. With

strengthening policies in Europe and elsewhere promoting a circular economy for

plastics, PU manufacturers are under increasing pressure to develop effective recycling

solutions. Purtiso’s 'PUR2ISO' process fills this gap, enabling high-value PU recycling

and substantially contributing to resource efficiency and waste reduction.



Strategic Significance & Outlook

The commercialization of the 'PUR2ISO' process holds the potential to dramatically

enhance sustainability within the polyurethane industry. Its ability to replace up to 100%

of virgin raw material input presents an attractive option for companies aiming to meet

environmental targets while simultaneously improving cost efficiency. Purtiso aims to

deploy this technology globally, establishing circularity across the entire lifecycle of PU

products. This is expected not only to reduce the environmental footprint but also to

accelerate the creation of sustainable supply chains within the PU market, opening up

new business opportunities.

Source: https://materialdistrict.com/article/chemical-recycling-recovers-building-blocks-from-polyurethane-

waste/

Collected: September 25, 2026 | Automated Research System (Gemini API)

https://materialdistrict.com/article/chemical-recycling-recovers-building-blocks-from-polyurethane-waste/
https://materialdistrict.com/article/chemical-recycling-recovers-building-blocks-from-polyurethane-waste/


#08 E. coli adhesives: Biodegradable vs commercial
EVA performance

OVERVIEW

Korean researchers successfully engineered E. coli to produce two novel

biodegradable PHA polymers, poly(4HB-co-PhLA) and poly(3HB-co-4HB-co-PhLA),

as direct replacements for petroleum-based hot melt adhesives. One of these bio-

derived materials demonstrated superior shear strength on stainless steel compared

to commercial EVA adhesives, marking a significant advance in sustainable functional

materials. This breakthrough illustrates the potential of microbial metabolic

engineering to directly yield high-performance materials, not just basic polymers,

addressing the demand for environmentally friendly industrial solutions.

Published September 19, 2026  Plastics Today  South Korea
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Key Findings

A research team in South Korea has successfully engineered E. coli bacteria to directly

produce two novel high-performance biodegradable PHA (polyhydroxyalkanoate)

polymers: poly(4HB-co-PhLA) and poly(3HB-co-4HB-co-PhLA). These microbially

synthesized polymers are designed to serve as sustainable alternatives to petroleum-

derived hot melt adhesives. Critically, during shear strength tests on stainless steel, one

of these bio-based materials exhibited adhesive performance superior to that of a

commercial ethylene-vinyl acetate (EVA) based hot melt adhesive.

Technical / Clinical Details

The researchers utilized advanced microbial metabolic engineering techniques to re-

route the E. coli's metabolic pathways, enabling the bacterium to synthesize specific

monomer units and incorporate them into the PHA polymer backbone. This precise

control over polymer composition allowed for the optimization of material properties.

Conventional PHAs, while biodegradable and biocompatible, often face limitations in

mechanical strength and thermal stability for demanding adhesive applications. By

integrating specific side-chain monomers, such as phenyl-lactic acid (PhLA), into the

polymer structure, the new PHAs overcome these challenges. The improved shear

strength, a crucial metric for adhesive performance, signifies that these novel PHA

materials possess the robustness required for a wide range of industrial applications,

demonstrating the ability of microbial systems to produce functional materials with

tailored properties directly.

Background & Context

The hot melt adhesive market is a multi-billion dollar industry with widespread

applications in packaging, bookbinding, automotive manufacturing, and electronics.

However, the vast majority of these adhesives are petroleum-derived, contributing to

plastic waste accumulation and microplastic pollution. The development of high-

performance biodegradable adhesives is a critical step towards mitigating environmental

impact and transitioning to a more sustainable materials economy. Previous bio-based

adhesives often struggled with performance trade-offs, making this breakthrough in

simultaneously achieving high performance and biodegradability particularly impactful.



Strategic Significance & Outlook

This innovation in E. coli-derived biodegradable hot melt adhesives offers a compelling

solution for industries seeking to enhance their sustainability profiles without

compromising performance. Its potential extends across various sectors, including food

packaging, medical devices, and disposable consumer goods, where petroleum-based

adhesives could be replaced. Future efforts will likely focus on scaling up production,

improving cost-effectiveness to compete with conventional adhesives, and conducting

comprehensive long-term stability and performance assessments under diverse

environmental conditions to facilitate widespread commercial adoption.

Source: https://www.thecooldown.com/green-tech/biodegradable-hot-melt-glue-south-korea/

Collected: September 25, 2026 | Automated Research System (Gemini API)

https://www.thecooldown.com/green-tech/biodegradable-hot-melt-glue-south-korea/


#09 EU PFAS limits: 50 ppm food packaging standards
for 2026

OVERVIEW

Under the EU Packaging and Packaging Waste Regulation (PPWR), strict limitations

on PFAS in food contact packaging entering the EU market came into effect on

August 12, 2026, with no transition period. Companies must immediately

demonstrate compliance with specific thresholds: individual PFAS (excluding polymer

PFAS) below 25 ppb, total non-polymeric PFAS below 250 ppb, and total PFAS

(including polymeric PFAS) below 50 ppm as total fluorine. This marks a significant

regulatory advancement for food safety and environmental protection.
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IN DEPTH

Key Findings

A major compliance milestone under the EU Packaging and Packaging Waste

Regulation (PPWR) has been reached, with strict limitations on Per- and Polyfluoroalkyl

Substances (PFAS) now applying to all food contact packaging introduced into the EU

market as of August 12, 2026. Crucially, no transition period was provided, necessitating

immediate demonstration of compliance by all affected businesses.

Technical / Clinical Details

The new PFAS regulations specifically restrict the presence of these compounds in food

contact materials to the following precise thresholds: Firstly, individual PFAS substances

(excluding polymer PFAS) must not exceed 25 parts per billion (ppb). Secondly, the sum

of all non-polymeric PFAS is limited to 250 ppb. Thirdly, and most comprehensively, the

total PFAS content (including polymeric PFAS) is capped at 50 parts per million (ppm)

measured as total fluorine. These stringent limits are designed to minimize the migration

of PFAS into food products, thereby safeguarding consumer health and the environment.

The regulation impacts a wide array of materials used in food packaging, including

paper, cardboard, plastics, and various coatings.

Background & Context

PFAS compounds have historically been widely used in food packaging, particularly in

fast-food wrappers and take-out containers, owing to their excellent water, grease, and

heat resistance. However, these "forever chemicals" are notorious for their extreme

persistence in the environment, their bioaccumulation in ecosystems and human bodies,

and their associated adverse health effects. The European Union's commitment to a

sustainable circular economy and consumer health protection underpins the PPWR. By

imposing strict limits on PFAS, the EU aims to drive the transition towards safer and

more environmentally responsible packaging solutions across the continent.



Strategic Significance & Outlook

This new regulation mandates a significant transformation across the entire food contact

packaging supply chain. Packaging manufacturers must accelerate the development and

adoption of PFAS-free alternative materials and coating technologies, re-evaluate

existing product formulations, and ensure compliance through rigorous testing and

certification processes. While consumers stand to benefit from safer food packaging,

businesses will face new costs and technical challenges. Prompt and effective

adaptation is paramount for companies seeking to maintain their market presence within

the EU.

Source: https://www.sgs.com/en-us/news/2026/09/eu-pfas-requirements-for-packaging-materials
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#10 CO2 Polyester: Colorado State University's
recyclable platform

OVERVIEW

Researchers at Colorado State University and Northwestern University have

developed a novel polymer platform that efficiently incorporates carbon dioxide (CO2)

into high-performance polyester chains, which can then be recovered through

controlled chemical recycling after use. This groundbreaking technology utilizes CO2

as an integral part of the plastic's backbone, enabling the polymer to be repeatedly

depolymerized and rebuilt. It offers a clear pathway to achieving both durability and

recyclability, addressing long-standing challenges in sustainable materials and

contributing to carbon emission reduction.
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IN DEPTH

Key Findings

A collaborative research team from Colorado State University and Northwestern

University has developed a new polymer platform that effectively integrates carbon

dioxide (CO2) into high-performance polyester chains. This innovative material can be

fully recovered through controlled chemical recycling after its intended use. This

breakthrough not only offers a significant route to carbon emission reduction by utilizing

CO2 as a primary building block for plastics but also makes substantial contributions

towards realizing a sustainable circular economy for materials.

Technical / Clinical Details

The researchers established a sophisticated process that directly integrates CO2 gas

into the polyester polymer backbone using specialized catalysts and precise reaction

conditions. The resulting polymers exhibit desirable properties for high-performance

plastics, including high strength, thermal stability, and excellent processability. Unlike

many previous CO2-based polymers that often compromised on performance or

recyclability, this new platform uniquely combines robust durability with complete

chemical recyclability. Used products can be chemically depolymerized back into their

original monomer components under specific conditions, and these monomers can then

be repeatedly re-polymerized to synthesize new plastics, maximizing resource efficiency

throughout the plastic lifecycle.

Background & Context

The plastics industry faces significant challenges related to its reliance on fossil fuels,

substantial CO2 emissions, and pervasive waste accumulation. The increasing

concentration of atmospheric CO2 is a primary driver of global warming, making the

development of technologies that effectively utilize CO2 a pressing global imperative.

The CO2-derived, high-performance, and recyclable plastic developed in this study

addresses both these critical issues simultaneously: reducing CO2 emissions and

constructing a circular economy for plastics. This technological innovation holds

immense significance in the modern era, where a transition to a sustainable society is

paramount.



Strategic Significance & Outlook

This CO2-based high-performance, recyclable polyester platform is expected to find

broad applications across various industrial sectors, including packaging, automotive

components, construction materials, and electronics. Future efforts will focus on

commercial-scale up, improving cost-effectiveness, and evaluating its suitability for

diverse product applications. Such advancements promise to reduce dependency on

fossil fuel-derived plastics and contribute to a more environmentally friendly future. This

breakthrough has the potential to act as a catalyst for future research and development

in materials science and sustainability.

Source: http://wastemanagement.economictimes.indiatimes.com/amp/news/technology-innovation/how-

scientists-turned-carbon-dioxide-into-a-recyclable-plastic-platform/134476410
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#11 PVF & NBC Meshtec: Polymer mesh for
electrolyzer specs 2026

OVERVIEW

PVF and NBC Meshtec introduced a precision-woven polymer mesh for electrolyzer

membranes and stacks at the Hydrogen and Carbon Capture Technology World Expo

2026. This innovative solution significantly enhances membrane mechanical stability

while maintaining a thin profile (approx. 40µm) and high open area (up to 70%).

Utilizing high-performance polymers like PEEK and PPS, it also functions as a spacer

and flow-related component, contributing to the overall efficiency and reliability of

electrolyzer systems.
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IN DEPTH

Key Findings

PVF and NBC Meshtec announced the availability of a precision-woven polymer mesh

designed specifically for electrolyzer membranes and stacks at the Hydrogen and

Carbon Capture Technology World Expo 2026. This advanced solution aims to

significantly enhance the efficiency and durability of electrolyzer systems. It achieves

exceptional mechanical stability for membranes while maintaining an ultra-thin profile of

approximately 40 micrometers (µm) and a high open area of up to 70%, promising

improved performance and lifespan for hydrogen production and carbon capture

technologies.

Technical / Clinical Details

The polymer mesh serves two critical functions within electrolyzer systems. Firstly, as a

"membrane reinforcement mesh," it provides mechanical support to prevent membrane

tearing or deformation, ensuring stability while its high open area facilitates unimpeded

ion transport. Secondly, as a "spacer and functional mesh," it maintains precise spacing

between cells within the electrolyzer, promoting uniform flow of electrolytes and gases.

This optimization maximizes electrode reaction efficiency and contributes to stable

system operation. The mesh is fabricated from high-performance polymers such as

PEEK (Polyetheretherketone), PPS (Polyphenylene Sulfide), PFA (Perfluoroalkoxy), and

PESU (Polyethersulfone). These materials are selected for their excellent chemical

resistance, thermal stability, and mechanical strength, ensuring reliable performance

under the harsh operating conditions of electrolyzers. The precision weaving technology

guarantees consistent thickness and open area, optimizing electrolyzer performance.



Background & Context

As the global transition to clean energy accelerates, hydrogen is gaining prominence as

a next-generation energy carrier, and Carbon Capture, Utilization, and Storage (CCUS)

technologies are crucial for achieving decarbonization goals. Efficient electrolyzer

systems are central to both these technologies. The performance of electrolyzers heavily

relies on the quality of internal components like membranes and spacers. Existing

materials have presented challenges in balancing durability, efficiency, and cost. PVF

and NBC Meshtec's precision-woven polymer mesh addresses these issues,

contributing to longer electrolyzer lifespans and higher efficiencies, thereby supporting

the reduction of hydrogen production costs and the broader adoption of CCUS

technologies.

Strategic Significance & Outlook

The introduction of this precision polymer mesh by PVF and NBC Meshtec holds

significant potential to be a game-changer in the hydrogen energy and CCUS sectors.

High-durability and efficient components will bolster the commercial viability of

electrolyzers, supporting large-scale clean hydrogen production projects and industrial

carbon capture initiatives. Both companies aim to further develop this technology,

expanding its application across various electrolyzer types (e.g., PEM, Alkaline, SOEC)

and carbon capture processes, contributing to the realization of a sustainable society.

Given the global drive towards decarbonization, demand for high-performance polymer

meshes is expected to continue its upward trajectory.

Source: https://www.hydrogen-worldexpo.com/exhibitor-products/precision-woven-polymer-mesh-for-

electrolyzer-membranes-stacks
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