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Sustainable Polymers
Innovations in bio-based, recycled, and PFAS-free solutions
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All 37 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 Asahi Kasei Film New
Product

●●●●
○

●●●●
○

●●●●
○

●●●○
○

●●●●
○

Asahi Kasei unveils photosensitive film for
panel-level semiconductor packaging, enabling
advanced 3D integration.

#02 SSB for Soft Robotics Research
●●●○

○
●●○○

○
●●●○

○
●●○○

○
●●●○

○

Flexible polymer electrolytes in solid-state
batteries offer safer, adaptable power for soft
robots.

#03
Novyte AI Materials
India

Corporat
e

Strategy

●●●●
○

●●●○
○

●●●●
○

●●○○
○

●●●●
○

Novyte and Chemvera partner for AI-driven
material discovery, establishing India-based
specialty chemical supply chain.

#04
MMM CO2/N2
Separation

Research
●●●●

○
●●○○

○
●●●●

○
●●●●

●
●●●●

●

Novel mixed-matrix membranes achieve
breakthrough in CO2/N2 separation via
functionalized PIM-1 and imprinted MOF.

#05 Oerlikon PFAS-Free New
Product

●●●○
○

●●●●
○

●●●●
○

●●●○
○

●●●●
●

Oerlikon drives PFAS-free coating innovation with
DLC and ceramic alternatives, meeting global
regulations.

#06 UB PHB Bioplastic Research
●●●●

○
●●○○

○
●●●●

○
●●●●

●
●●●●

●

University of Barcelona achieves 24-hour
biodegradable PHB production from raw potato
starch.

#07 IMPLICIT Recycling Research
●●●○

○
●●○○

○
●●●○

○
●●○○

○
●●●●

●

IMPLICIT Project pioneers multimodal recycling of
composite manufacturing waste into high-value
products.

#08
Beckman Thermoset
Recy

Research
●●●●

●
●○○○

○
●●●●

●
●●●●

●
●●●●

●

Beckman Institute pioneers multi-cycle recycling
for high-performance thermoset polymers,
preserving properties.

#09 UK Recycling Gap Market
Report

●○○○
○

●●●●
●

●●●●
○

●●●○
○

●●●●
●

UK faces massive plastic recycling gap, requiring
169 new plants by 2060 to avoid waste export
reliance.

#10
HIPOLE Jena AI
Polymer

Research
●●●●

○
●●○○

○
●●●●

○
●●○○

○
●●●●

●
HIPOLE Jena unveils AI-driven polymer research
accelerating functional material discovery.

#11
Wind Turbine
Upcycling

Research
●●●●

○
●●○○

○
●●●●

○
●●●●

●
●●●○

○

Wind turbine blade epoxy upcycled into
high-strength adhesives via novel mild catalytic
oxidation.

#12
ACS Webinar
AI/Sustain

Analysis
●●●○

○
●○○○

○
●●●○

○
●●○○

○
●●●●

●

ACS webinar explores AI and sustainable material
design converging to accelerate
high-performance polymer development.
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#13
ACS Natural
Polymers

Analysis
●●○○

○
●○○○

○
●●●○

○
●●○○

○
●●●●

●

ACS Green Chemistry Symposium highlights
natural polymers as key sustainable materials for
the 21st century.

#14
SSB vs Li-Ion
Overview

Analysis
●●○○

○
●○○○

○
●●●○

○
●●●○

○
●●●○

○

Solid-state batteries poised to surpass
lithium-ion, revolutionizing safety and energy
density.

#15
Japan Chem
Recycling

Corporat
e

Strategy

●●●○
○

●●●●
○

●●●●
○

●●●○
○

●●●●
○

Japanese firms launch chemical recycling plants
using supercritical water and proprietary catalysts
to reduce naphtha import dependency.

#16
Ultrathin Polymer
Membr

Research
●●●●

○
●●○○

○
●●●●

○
●●●●

●
●●●●

●

Ultrathin polymer membranes with locked
intrinsic microporosity slash energy in crude oil
refining.

#17 Resonac Encapsulant
Corporat

e
Strategy

●●●○
○

●●●●
●

●●●●
○

●●●●
○

●●●●
○

Resonac upholds patent on liquid encapsulant for
AI semiconductor packages, enhancing 2.5D
package reliability.

#18
Nanoconfinement
CO2 Sep

Research
●●●●

○
●●○○

○
●●●●

○
●●●●

●
●●●●

●

Extreme nanoconfinement boosts small molecule
solubility in nonpolar polymers, revolutionizing
CO2 separation.

#19 EU Rotterdam Grant
Corporat

e
Strategy

●●○○
○

●●●○
○

●●●○
○

●●●○
○

●●●●
●

EU grants €1.5M for Rotterdam chemical
recycling plant FEED, aiming to cut CO2
emissions and boost economics.

#20
Membrane Market
Growth

Market
Report

●○○○
○

●●●●
●

●●○○
○

●●●○
○

●●●○
○

Membrane separation technology market
demonstrates long-term growth, driven by
chemical-resistant polymers for water treatment.

#21
SILIKE PFAS-Free
PPA

New
Product

●●●○
○

●●●●
○

●●●●
○

●●●○
○

●●●●
○

SILIKE launches PFAS-free "SILIMER" PPA series
for PE film extrusion, eliminating melt fracture
without fluoropolymers.

#22 LBC/BlueAlp Grant
Corporat

e
Strategy

●●○○
○

●●●○
○

●●●○
○

●●●○
○

●●●●
●

LBC Tank Terminals and BlueAlp secure €1.5M EU
grant for Rotterdam chemical recycling plant,
boosting sustainable value chains.

#23
Aduro Feedstock
MOU

Corporat
e

Strategy

●●○○
○

●●●○
○

●●●○
○

●●○○
○

●●●●
●

Aduro Clean Technologies Europe and Ortessa
sign MOU for feedstock logistics for Netherlands
FOAK chemical recycling plant.

#24 MDPI Bio-Coatings Analysis
●●○○

○
●○○○

○
●●●○

○
●●○○

○
●●●●

○

MDPI editorial highlights global shift to
sustainable, high-performance bio-based polymer
coatings.

#25 Ceramic Fillers SSB Research
●●●●

○
●●○○

○
●●●●

○
●●●●

●
●●●●

●

Ceramic fillers dramatically enhance
electrochemical stability of composite polymer
electrolytes for high-voltage Li-ion batteries.

#26
Thermoplastic vs
Thermos

Comparis
on

●○○○
○

●●●●
●

●●○○
○

●●○○
○

●●●○
○

Article compares thermoplastic and thermoset
properties, focusing on recyclability and durability
for sustainable material choices.

#27
Humanchem
PFAS-Free

New
Product

●●●○
○

●●●●
○

●●●●
○

●●●○
○

●●●●
○

Humanchem unveils green coating solutions at
ProPak Asia, featuring PFAS-free paper barrier
coatings for food packaging.

#28 AI/ML Nanocarriers Research
●●●●

○
●○○○

○
●●●●

○
●●○○

○
●●●○

○

AI/ML-guided bio-orthogonal engineering of
smart soft polymeric nanocarriers revolutionizes
precision drug delivery.

#29 SSB Safety Review Analysis
●○○○

○
●○○○

○
●●●○

○
●●○○

○
●●●○

○

Literature review illuminates critical role of
solid-state electrolytes and interface stabilization
in battery safety.

#30
igus PFAS-Free
Coating

New
Product

●●●○
○

●●●●
○

●●●●
○

●●●○
○

●●●●
●

igus launches advanced iglidur® coating
solutions, featuring PTFE-free IC-05PF, boosting
conveyor reliability.

#31 Crewed SSB Flight Research
●●●●

●
●●○○

○
●●●●

●
●●○○

○
●●●●

●

World's first crewed solid-state flight achieved
with 410Wh/kg battery, electrifying aviation's
future.
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#32
CALF-15 H2/CO2
Sep

Research
●●●●

○
●●○○

○
●●●●

○
●●●●

●
●●●●

●
CALF-15 membranes achieve breakthrough in
H2/CO2 separation, surpassing trade-off limits.

#33
MANN+HUMMEL
PFAS-Free

New
Product

●●●○
○

●●●●
○

●●●●
○

●●●○
○

●●●●
●

MANN+HUMMEL develops PFAS-free air filters,
delivering sustainable, certified performance.

#34
Oerlikon PFAS-Free
Coat

New
Product

●●●○
○

●●●●
○

●●●●
○

●●●○
○

●●●●
●

Oerlikon unveils high-performance PFAS-free thin
film coatings, enhancing industrial wear
resistance and chemical stability.

#35
Chem Recycling
Scale-up

Market
Overview

●●○○
○

●●●●
○

●●●●
●

●●●○
○

●●●●
○

Chemical recycling reaches commercial scale in
2026, led by ExxonMobil's 500,000 TPY annual
capacity target.

#36
Stellantis SSB Road
Test

Corporat
e

Strategy

●●●●
○

●●●○
○

●●●●
●

●●●●
○

●●●●
●

Stellantis and Factorial Energy initiate North
American road testing of new solid-state battery
in Dodge Charger.

#37 Traceless Bioplastic New
Product

●●●○
○

●●●●
●

●●●●
○

●●●●
○

●●●●
●

Traceless launches industrial production of 3,000
TPY home-compostable bioplastic from
agricultural residues, securing major customers.

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

❶ Is your supply chain ready for the PFAS-free mandate?
Global regulations are tightening, especially in the EU. Companies like Oerlikon, igus, SILIKE, Humanchem, and
MANN+HUMMEL are launching PFAS-free alternatives. Does your product portfolio and procurement strategy
reflect this urgent shift, or are you exposed to compliance risks?

❷ Does this SSB breakthrough make your EV platform obsolete?
Stellantis is road-testing solid-state batteries (SSB) with Factorial Energy, and a crewed SSB flight achieved
410Wh/kg. This promises extended range and faster charging. Are your R&D; and strategic partnerships
positioned to integrate this next-gen battery technology, or will competitors gain a decisive lead?

❸ Which Asian competitor gains most from AI-driven materials?
India's Novyte and Japan's HIPOLE Jena are leveraging AI to accelerate polymer discovery. This drastically
shortens R&D; cycles and creates new high-performance materials. Is your R&D; team adopting AI/ML for
material design, or are you ceding a critical competitive advantage in innovation speed?

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 →

THERMO EV-SSBBIO-PL SEMIPK

PFAS-F CHEM-RMEMBRN AI-MAT

Item Quadrant ↑ Opportunity ↓ Threat

● THERMO Opp. New recycled materials —

● EV-SSB Critical Next-gen EV/Aviation Platform obsolescence

● BIO-PL Opp. Sustainable packaging —

● SEMIPK Critical AI/HPC packaging Asian tech lead

● PFAS-F Critical New compliant products Regulatory pressure

● CHEM-R Critical Circular feedstock High investment cost

● MEMBRN Opp. Energy-efficient capture —
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● AI-MAT Opp. Accelerated R&D; —
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Deep Dive ① ― Multi-Cycle Recycling for Thermoset Polymers
#08 | 2026/06/18 | Beckman Institute - University of Illinois | Tech Novelty●●●●● Proximity●○○○○ Market
Impact●●●●● Data Reliability●●●●● US/EU Relevance●●●●●

Researchers at the University of Illinois' Beckman Institute have achieved a breakthrough in multi-cycle
recycling of high-performance thermoset polymers, preserving critical properties like strength and stiffness.
This innovative strategy leverages polymer entanglement and reversible crosslinking.

Thermosets, typically unrecyclable due to irreversible crosslinks, can now be separated, treated to decouple
crosslinks, reshaped, and reformed. This process maintains mechanical properties over multiple cycles, laying
groundwork for 'generational material systems' and a truly circular economy for advanced composites.

▶ Strategic Analyst's Perspective

Strategic Analyst's Perspective: The published numbers on property retention are highly
promising and appear realistic for lab conditions. The main technical barrier is scaling this
complex molecular engineering to industrial volumes and ensuring cost-effectiveness.
[Opportunity] for US/EU materials & component suppliers to develop new high-value recycled
thermosets for aerospace, automotive, and electronics. [Threat] for OEMs if they don't adopt
these circular materials, facing future regulatory pressure and resource scarcity. Next actions:
[R&D;] Initiate feasibility studies on integrating reversible crosslinking into existing thermoset
formulations by Q4 2026. [Strategy] Formulate long-term material circularity goals for
high-performance products by Q1 2027.

Deep Dive ② ― Stellantis Road Tests Solid-State EV Battery
#36 | 2026/06/15 | New Atlas | Tech Novelty●●●●○ Proximity●●●○○ Market Impact●●●●● Data
Reliability●●●●○ US/EU Relevance●●●●●

Stellantis, in collaboration with Factorial Energy, has commenced North American road testing of a Dodge
Charger equipped with a novel solid-state battery (SSB) pack. This trial aims to validate significantly higher
energy density, faster recharging, and improved reliability across diverse temperatures.

The SSB replaces liquid electrolytes with solid ceramic or polymer electrolytes, drastically reducing thermal
runaway risks and enabling higher-capacity lithium metal anodes. This promises extended driving range,
ultra-fast charging, and stable performance in extreme conditions, fundamentally redefining EV capabilities.

▶ Strategic Analyst's Perspective

Strategic Analyst's Perspective: The claims of significantly higher energy density and faster
charging are realistic, aligning with SSB's theoretical advantages, but real-world cycle life and
cost remain critical. Technical barriers include interfacial resistance, manufacturing scalability,
and long-term durability in automotive environments. [Opportunity] for US/EU OEMs to gain a
competitive edge in EV performance and safety, and for materials suppliers to develop
advanced solid electrolytes. [Threat] for existing Li-ion battery manufacturers and OEMs who
lag in SSB adoption, risking market share. Next actions: [R&D;] Accelerate internal SSB R&D;
and evaluate potential M&A; targets or strategic partnerships in SSB technology by Q3 2026.
[Executive] Allocate significant capital for SSB pilot production lines by Q1 2027.
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Deep Dive ③ ― Traceless Launches Home-Compostable Bioplastic
#37 | 2026/06/12 | Sustainable Plastics USA | Tech Novelty●●●○○ Proximity●●●●● Market Impact●●●●○ Data
Reliability●●●●○ US/EU Relevance●●●●●

Traceless has launched industrial-scale production of its bio-based, home-compostable plastic material in
Hamburg, Germany, with an annual capacity of 3,000 tons. Derived from agricultural residues, this polymer
offers a sustainable alternative to fossil-based plastics.

The material's core innovation is its certified home compostability, simplifying end-of-life management. Major
customers like Mondi, OTTO, and Biesterfeld are already on board, signaling robust market demand and the
material's potential to significantly reduce plastic waste and environmental impact across various product
categories.

▶ Strategic Analyst's Perspective

Strategic Analyst's Perspective: The commercial launch and secured customers indicate strong
market validation, and the home-compostable claim is a significant differentiator. The 3,000
TPY capacity is a good start but small relative to global plastic demand, suggesting scalability is
the next hurdle. [Opportunity] for US/EU OEMs and device manufacturers, especially in
packaging, to integrate truly sustainable materials and meet consumer demand. [Threat] for
traditional plastic suppliers and those offering less effective 'biodegradable' solutions. Next
actions: [Procurement] Identify and qualify Traceless or similar home-compostable bioplastic
suppliers for packaging and single-use product lines by Q3 2026. [Business Dev] Explore
licensing opportunities for proprietary extraction processes from agricultural residues by Q4
2026.

Other Notable Articles
UK Faces Massive Plastic Recycling Gap (packaging journal)
Tech Novelty●○○○○ Proximity●●●●● Market Impact●●●●○

UK needs 169 new recycling plants by 2060; highlights critical infrastructure investment opportunities for
US/EU firms.

Wind Turbine Blade Epoxy Upcycled (Engineering (ScienceDirect))
Tech Novelty●●●●○ Proximity●○○○○ Market Impact●●●●○

Novel catalytic oxidation upcycles wind turbine epoxy into high-strength adhesives, a key circular economy
solution for composites.

HIPOLE Jena's Schubert Group Unveils AI-Driven Polymer Research (HIPOLE Jena - Helmholtz Institut for Polymers in Energy Applications Jena)
Tech Novelty●●●●○ Proximity●○○○○ Market Impact●●●●○

German research group uses AI and automation to accelerate functional polymer discovery, setting a
benchmark for R&D; efficiency.

Humanchem Unveils Green Coating Solutions at ProPak Asia (Humanchem)
Tech Novelty●●●○○ Proximity●●●●○ Market Impact●●●●○

South Korean firm offers PFAS-free paper barrier coatings for food packaging, addressing critical safety and
sustainability needs.
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Recommended Actions This Week

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

▍Immediate (this week)
• [Strategy] Assess current product portfolio exposure to PFAS regulations and identify critical lines
requiring immediate material substitution. (Ref: #05, #21, #27, #30, #33, #34)

• [R&D;] Initiate competitive analysis on advanced semiconductor packaging materials from Japanese
suppliers (e.g., Asahi Kasei, Resonac) for AI/HPC applications. (Ref: #01, #17)

▍Short-term (1 month)
• [Procurement] Evaluate alternative PFAS-free coating and polymer processing aid suppliers for current
and future manufacturing needs. (Ref: #05, #21, #27, #30, #33, #34)

• [R&D;] Formulate a roadmap for integrating AI/ML into materials discovery workflows, focusing on
high-performance polymers and sustainable materials. (Ref: #03, #10, #12, #28)

• [Executive] Review investment opportunities in chemical recycling infrastructure, particularly in
Europe, to secure future feedstock and meet circular economy targets. (Ref: #15, #19, #22, #23, #35)

▍Medium-long term (quarter+)
• [R&D;] Establish partnerships with universities/startups for next-generation solid-state battery
development, especially for EV/aviation applications. (Ref: #31, #36, #25)

• [Strategy] Develop a comprehensive circular economy strategy for high-performance thermoset
composites, exploring multi-cycle recycling technologies. (Ref: #08, #07, #11)

• [Business Dev] Explore market entry strategies for bio-based, home-compostable plastics, targeting
packaging and single-use applications. (Ref: #37, #06)

• [R&D;] Invest in advanced membrane technology for industrial CO2 capture and hydrocarbon
separation to gain energy efficiency advantages. (Ref: #04, #16, #18, #32)

troy-technical.jp/en | Original curation. Article copyrights belong to respective authors. | Gemini API + Claude | 2026-06-20
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#01 Asahi Kasei Unveils Photosensitive Film for Panel-
Level Semiconductor Packaging, Enabling Advanced 3D
Integration

OVERVIEW

Asahi Kasei has developed an innovative photosensitive film, merging its PIMEL

photosensitive polyimide and SUNFORT dry film photoresist technologies, for panel-

level semiconductor packaging. This film facilitates uniform application of insulating

and patterning materials on large panels, crucial for high-aspect-ratio copper pillars
in complex 3D architectures. Currently under customer evaluation, this breakthrough

promises to simplify advanced packaging processes and accelerate next-generation

semiconductor device development.

Published June 16, 2026  ThePackHub  Japan



IN DEPTH

Key Findings

Asahi Kasei has introduced a groundbreaking photosensitive film for panel-level
semiconductor packaging, integrating its proprietary PIMEL photosensitive polyimide
(PSPI) and SUNFORT dry film photoresist technologies. This advancement is poised to
revolutionize advanced packaging by enabling highly precise and uniform material
application on large panels.

Technical / Clinical Details

The new film technology addresses critical challenges in applying insulating and
patterning materials uniformly across large panel substrates, a prerequisite for next-
generation semiconductor devices. It significantly simplifies the process of creating
multiple insulating layers in complex designs and fabricating high-aspect-ratio copper
pillars essential for 3D stacking architectures. By overcoming previous manufacturing
limitations, this innovation is expected to enhance yield and streamline production
workflows. The film is currently undergoing rigorous evaluation by customers, with
promising results anticipated to accelerate its commercial adoption.

Background & Context

The semiconductor industry is witnessing a strategic shift from traditional front-end
scaling to advanced back-end packaging, driven by the increasing demand for higher
performance and integration in areas like AI and high-performance computing. As
Moore's Law faces physical limits, technologies that enable heterogeneous integration
and 3D stacking have become paramount. Asahi Kasei's new photosensitive film directly
supports these trends, offering a solution to the thermal management and reliability
issues inherent in dense, multi-layered chip designs, which are particularly critical for AI
accelerators and other advanced processors.



Strategic Significance & Outlook

This development by Asahi Kasei holds significant implications for semiconductor
manufacturing, promising not only improved performance but also potential cost
reductions in advanced packaging. The ability to precisely control material application on
large panels paves the way for more efficient mass production of complex chips. This
positions Asahi Kasei as a key enabler for the ongoing evolution of AI, autonomous
driving, and data center technologies, facilitating the creation of more powerful and
reliable semiconductor components globally. The successful commercialization of this
film will mark a crucial step towards the widespread adoption of panel-level packaging
as a standard for high-performance devices.

Source: https://thepackhub.com/innovation/photosensitive-film-for-panel-level-semiconductor-

packaging/
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#02 Solid-State Batteries Emerge as Robotics Frontier:
Flexible Polymer Electrolytes Powering Soft Robots
with Enhanced Safety

OVERVIEW

This perspective article highlights solid-state batteries (SSBs) as a transformative

power solution for robotics, particularly for soft robots, by overcoming lithium-ion

battery limitations. Polymer-based solid electrolytes offer flexible power capable of

accommodating significant strains, improving robot design and functionality. The
analysis of oxide, sulfide, and polymer SSBs emphasizes their inherent non-

flammability and wide temperature tolerance, crucial for safer and higher-performing

robotic applications.

Published June 12, 2026  Frontiers in Robotics and AI  Switzerland



IN DEPTH

Key Findings

Solid-state batteries (SSBs) are emerging as a transformative technology for robotics,
particularly in the realm of soft robotics, addressing the inherent limitations of
conventional lithium-ion batteries. A key finding from this perspective article is the
significant potential of polymer-based solid electrolytes to provide flexible power
solutions that can withstand substantial strains, a critical requirement for soft robotic
systems.

Technical / Clinical Details

The article provides a comprehensive survey of current solid electrolyte technologies,
categorizing them into oxide-, sulfide-, and polymer-based materials. Each class offers
distinct advantages for robotic applications. Polymer electrolytes, in particular, stand out
due to their inherent flexibility, which is crucial for robots designed to deform and
change shape. Beyond flexibility, SSBs, irrespective of their specific electrolyte chemistry,
offer superior intrinsic properties such as non-flammability and broad temperature
tolerance, making them significantly safer and more robust than their liquid-electrolyte
counterparts. These properties are evaluated through the lens of specific robotic
applications, demonstrating how they can directly translate into improved operational
safety and expanded environmental applicability for robots.

Background & Context

The advancement of robotics is increasingly constrained by power source limitations.
Traditional lithium-ion batteries, while energy-dense, suffer from issues like rigidity,
thermal instability, and the risk of electrolyte leakage or fire, which hinder their
integration into more agile, human-safe, or extreme-environment robots. Soft robotics, a
burgeoning field, requires power sources that can bend, stretch, and conform without
compromising performance or safety. SSBs, with their solid-state architecture, eliminate
the volatile liquid electrolyte, offering a path toward safer, more reliable, and physically
adaptable power solutions essential for the next generation of robotic systems.



Strategic Significance & Outlook

The integration of solid-state battery technology represents a new frontier for the
robotics industry. By enabling safer, more flexible, and resilient power systems, SSBs will
unlock novel applications in fields such as biomimetic robotics, medical devices, and
extraterrestrial exploration. The capacity of polymer-based electrolytes to endure
significant mechanical deformation while maintaining high energy density will allow for
the development of robots that are more interactive, autonomous, and capable of
operating in complex, dynamic environments. This technological shift is expected to
extend the operational lifespan of robots, broaden their functional scope, and
significantly enhance overall system safety, marking a pivotal step towards highly
advanced, pervasive robotic integration in society.

Source: https://www.frontiersin.org/journals/batteries-and-

electrochemistry/articles/10.3389/fbael.2026.1873385/pdf
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#03 Novyte and Chemvera Partner for AI-Driven
Material Discovery, Establishing India-Based Specialty
Chemical Supply Chain for High-Performance Polymers

OVERVIEW

AI deep-tech startup Novyte Materials has partnered with Chemvera Specialty

Chemicals to develop, manufacture, and commercialize high-value specialty chemicals

for the polymer industry. Novyte's AI engine has significantly accelerated material

discovery by identifying promising candidates from trillions of combinations. This

collaboration aims to establish an India-based value chain for specialty chemicals,

reducing reliance on global suppliers and marking a key milestone in AI-driven

materials commercialization.

Published June 19, 2026  Manufacturing Today India, Chemical Industry Digest, Chemical
Engineering World  India



IN DEPTH

Key Findings

Novyte Materials, an AI-driven deep-tech startup, has announced a strategic partnership
with Chemvera Specialty Chemicals to accelerate the development, manufacturing, and
commercialization of high-value specialty chemicals for the polymer industry. The
collaboration leverages Novyte's AI engine, which has demonstrated remarkable
efficiency in identifying promising material candidates from trillions of combinations,
thereby drastically shortening the traditional material discovery timeline.

Technical / Clinical Details

Novyte's AI platform utilizes advanced machine learning algorithms and extensive
chemical datasets to predict and optimize molecular structures for specialty chemicals
that meet specific performance criteria for polymer applications. This methodology
bypasses much of the traditional trial-and-error research, significantly reducing the time
from concept to commercialization. Chemvera Specialty Chemicals will handle the large-
scale manufacturing and distribution of these AI-identified candidates, ensuring rapid
market entry. This synergy is expected to yield innovative additives and intermediates
that can enhance polymer properties such as thermal stability, mechanical strength, and
processability, catering to diverse industrial demands.

Background & Context

The specialty chemicals market is currently under pressure from both the need for robust
supply chain security and the increasing demand for more sustainable and high-
performance materials. India, in particular, is keen on reducing its dependence on global
suppliers and bolstering its domestic manufacturing capabilities. The Novyte-Chemvera
partnership serves as a pioneering example of how AI technology can be integrated into
materials science to address these challenges, fostering an innovation-driven specialty
chemicals ecosystem within India.



Strategic Significance & Outlook

This collaboration, combining AI-driven discovery with established manufacturing and
distribution capabilities, represents a critical step in shaping the future of materials
science. It is expected to unlock new application areas for high-value polymers,
impacting sectors ranging from automotive and electronics to construction. In the long
term, this model could be replicated across other material domains, enabling faster
development of sustainable and high-performing materials globally. Furthermore, it
significantly boosts India's competitiveness in the advanced materials industry on an
international scale, potentially setting a new benchmark for material innovation.

Source: https://www.manufacturingtodayindia.com/novyte-chemvera-pact-targets-ai
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#04 Novel Mixed-Matrix Membranes Achieve
Breakthrough in CO2/N2 Separation via Amidoxime-
Functionalized PIM-1 and CO2-Imprinted UiO-66-NH2

OVERVIEW

Researchers have developed mixed-matrix membranes (MMMs) by embedding CO2-

molecularly imprinted UiO-66-NH2 fillers into amidoxime-functionalized PIM-1

polymer, significantly enhancing CO2/N2 separation performance. Optimized through

thermal treatment, these membranes exhibit high CO2 permeability and excellent
CO2 selectivity, demonstrating stable performance under varying pressures. This

study pioneers a dual-approach strategy combining tailored PIM chemistry with

molecularly imprinted MOF fillers for highly efficient CO2 capture.

Published June 13, 2026  ACS Publications  USA



IN DEPTH

Key Findings

A research team has fabricated novel mixed-matrix membranes (MMMs) by integrating
CO2-molecularly imprinted UiO-66-NH2 (metal-organic framework) fillers into an
amidoxime-functionalized PIM-1 (polymer of intrinsic microporosity) matrix. This
innovative combination, coupled with thermal treatment, achieved a significant
breakthrough in CO2/N2 separation, demonstrating both high CO2 permeability and
superior selectivity, with stable performance across a range of pressures.

Technical / Clinical Details

The developed MMMs leverage a sophisticated dual-strategy. First, PIM-1, known for its
high free volume and gas permeability, was functionalized with amidoxime groups to
enhance its affinity for CO2. Second, UiO-66-NH2 fillers were precisely engineered using
CO2 molecular imprinting techniques, thereby improving CO2 selectivity by creating
specific recognition sites. The uniform dispersion of these imprinted MOF fillers within
the polymer matrix establishes selective pathways for CO2 transport. A subsequent
thermal treatment step plays a crucial role in stabilizing the membrane structure and
fine-tuning pore sizes, resulting in a membrane that exhibits both high CO2 permeance
and excellent selectivity against N2.

Background & Context

Mitigating CO2 emissions is an urgent global challenge, necessitating the development
of highly efficient CO2 separation and capture technologies from industrial sources like
power plants. Membrane separation stands out as a promising alternative to energy-
intensive conventional methods such as absorption and adsorption, offering lower
energy consumption and a smaller environmental footprint. However, a long-standing
trade-off between permeability and selectivity has limited the practical application of
many polymeric membranes. This research directly confronts this challenge, providing a
viable pathway to overcome this performance barrier and develop highly efficient,
practical CO2 separation membranes.



Strategic Significance & Outlook

These novel MMMs, combining amidoxime-functionalized PIM-1 with CO2-imprinted
UiO-66-NH2, hold immense potential for large-scale CO2 capture applications. Their
demonstrated high permeability, selectivity, and stability under operational conditions
suggest they could significantly contribute to industrial CO2 emission reduction efforts.
Future work will focus on scaling up manufacturing processes, evaluating long-term
operational stability, and conducting pilot-scale demonstrations under real-world
conditions. This innovative membrane technology represents a critical tool in the global
transition towards a more sustainable, low-carbon future, offering a path to cleaner
industrial processes and enhanced environmental protection.

Source: https://pubs.acs.org/doi/abs/10.1021/acsapm.6c01048
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#05 Oerlikon Drives PFAS-Free Coating Innovation with
DLC and Ceramic Alternatives, Meeting Global
Regulations and Delivering High Performance Across
Industries

OVERVIEW

Oerlikon is advancing PFAS-free thin film coatings, like Diamond-Like Carbon (DLC)

and ceramic coatings, as high-performance alternatives across diverse industrial

applications. These new solutions aim to match or exceed the durability, wear

resistance, and friction reduction properties of traditional PFAS-based materials. The

company is committed to global PFAS regulation compliance, providing sustainable

options for industries transitioning away from per- and polyfluoroalkyl substances.

Published June 12, 2026  Oerlikon  Switzerland



IN DEPTH

Key Findings

Oerlikon is actively developing and commercializing advanced PFAS-free thin film
coatings designed to serve as high-performance alternatives to traditional PFAS-based
solutions across various industrial sectors. The company's portfolio of alternatives,
including Diamond-Like Carbon (DLC) and specialized ceramic coatings, is engineered to
deliver comparable or superior properties in terms of durability, wear resistance, and
friction reduction, crucial for critical applications.

Technical / Clinical Details

The development of Oerlikon’s PFAS-free coatings focuses on replicating and enhancing
the desirable properties of fluorinated compounds—such as chemical inertness,
hydrophobicity/oleophobicity, and low friction—without using per- and polyfluoroalkyl
substances. DLC coatings, for instance, offer exceptional hardness and wear resistance,
significantly reducing surface friction in mechanical systems. Ceramic coatings provide
high thermal stability and corrosion resistance, protecting components in harsh
environments. These technologies are adaptable to specific industry needs, finding
applications in precision engineering, automotive, medical devices, and textiles,
highlighting their versatility and performance capabilities.

Background & Context

PFAS compounds have been widely used due to their unique properties, but their
persistence in the environment and potential health concerns have led to increasingly
stringent global regulations. The European Union, in particular, is moving towards a
comprehensive ban on PFAS, compelling industries worldwide to seek compliant and
sustainable alternatives. Oerlikon's initiative directly responds to these global
environmental imperatives, positioning the company as a leader in providing sustainable
industrial solutions and contributing to a circular economy model.



Strategic Significance & Outlook

Oerlikon's advanced PFAS-free coating solutions are vital for industries committed to
reducing their environmental footprint and complying with evolving regulatory
landscapes. These coatings enable manufacturers to maintain high product performance
and reliability while adopting more sustainable practices throughout their supply chains.
As the demand for environmentally responsible materials grows, Oerlikon’s commitment
to PFAS-free innovation will likely accelerate industry-wide transitions, fostering a more
sustainable technological future. The company aims to sustain its leadership in this
domain, driving the next generation of green coating technologies for a safer and better
tomorrow.

Source: https://www.oerlikon.com/en/about-us/sustainability/advanced-pfas-free-coatings/
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Rapid Bioplastic Breakthrough: Engineered Bacteria
Turn Raw Potato Starch into PHB in Just 24 Hours

OVERVIEW

Researchers at the University of Barcelona have achieved a significant milestone by

producing the biodegradable bioplastic polyhydroxybutyrate (PHB) from unprocessed

potato starch in a single 24-hour process. Utilizing genetically modified *Bacillus

subtilis*, this innovation provides a sustainable and cost-effective alternative to

conventional plastics, matching commercial standards for PHB accumulation and

purity. This development promises to accelerate the adoption of bioplastics,

transforming agricultural waste into valuable materials for a circular economy.

Published Published June 12, 2026  Biotech Spain  スペイン



IN DEPTH

Background

The escalating global plastic pollution crisis underscores an urgent need for sustainable
alternatives to fossil-fuel-derived plastics. Among potential solutions,
polyhydroxybutyrate (PHB) stands out as a promising biodegradable bioplastic, capable
of naturally degrading in various environments like soil and water. Despite its
environmental advantages, the widespread commercialization of PHB has been
historically hindered by its high production costs. This new research directly addresses
this economic barrier by leveraging inexpensive biomass, such as agricultural waste and
food byproducts, as a feedstock, paving the way for a more sustainable and cost-
effective bioplastic supply chain.

Key Findings

In a significant advance, researchers at the University of Barcelona have demonstrated a
novel method for producing polyhydroxybutyrate (PHB), a biodegradable bioplastic,
directly from unprocessed potato starch in a remarkably short 24-hour timeframe. This
highly efficient, single-step process employs a genetically modified strain of Bacillus
subtilis, offering a sustainable and exceptionally cost-effective alternative to traditional
petroleum-derived plastics. The engineered Bacillus subtilis proficiently metabolizes raw
potato starch as its exclusive carbon source, achieving both high PHB accumulation
levels and purity, on par with commercially available standards. This eliminates the need
for multi-step conversion processes and expensive feedstocks typical of conventional
PHB production, substantially lowering overall manufacturing costs and environmental
impact. This innovation marks a critical stride towards making bioplastics economically
viable for broad market adoption. The technology is poised to broaden the application
of bioplastics across diverse sectors, including packaging, disposable cutlery, and
agricultural films, where biodegradability and low environmental footprint are
paramount. Future efforts will focus on scaling up the production process and
accelerating research and development to achieve full commercialization, reinforcing a
circular economy model by valorizing agricultural waste into high-value, eco-friendly
materials.



Source: https://biotech-spain.com/en/articles/ub-study-produces-a-biodegradable-bioplastic-with-a-low-

environmental-impact-using-a-modified-bacterium-/
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IMPLICIT Project Pioneers Multimodal Recycling of
Composite Manufacturing Waste, Fueling Circular
Economy in Automotive, Textile, and Urban Furniture

OVERVIEW

The IMPLICIT project is developing advanced multimodal recycling strategies to

transform auxiliary composite manufacturing waste, such as vacuum bags and films,

into high-value monomers and oligomers. By integrating mechanical, physical

(selective dissolution), and chemical recycling (solvolysis), the initiative aims to create
new, high-performance products for the automotive, textile, and urban furniture

sectors. This Spanish Ministry of Science and European Regional Development Fund-

backed project significantly enhances resource efficiency and champions a circular

economy for composite materials.

Published Published June 12, 2026  AZoM  スペイン



IN DEPTH

Background

Composite materials are indispensable across aerospace, automotive, and wind energy
sectors, prized for their exceptional strength-to-weight ratios. Yet, the waste generated
during their manufacturing, particularly auxiliary materials like vacuum bags and films,
presents a substantial environmental hurdle. Their complex compositions often lead to
landfill disposal, contrary to sustainability goals. The IMPLICIT project directly confronts
this challenge, developing sustainable recycling solutions that deeply align with circular
economy principles. Supported by the Spanish Ministry of Science and the European
Regional Development Fund, this initiative is not merely about waste management; it's
designed to significantly bolster Europe’s infrastructure for recycling advanced materials.

Key Findings

The IMPLICIT project has successfully pioneered multimodal recycling strategies
targeting auxiliary composite manufacturing waste, effectively valorizing materials such
as spent vacuum bags and processing films. This innovative approach integrates a suite
of methods—mechanical processing, physical separation via selective dissolution, and
advanced chemical recycling (solvolysis)—to efficiently recover high-value monomers
and oligomers. The core aim is to transform these meticulously recovered raw materials
into new, high-performance products for critical sectors, including automotive, textile
manufacturing, and urban furniture design.



Technical Details

The project's sophisticated strategy deploys a synergistic combination of recycling
pathways. The process begins with initial mechanical treatment of composite waste,
preparing it for subsequent stages. This is followed by selective dissolution, a physical
method engineered to precisely isolate specific polymer components from the
heterogeneous waste stream. Subsequently, advanced chemical recycling techniques,
notably solvolysis, are meticulously employed to depolymerize complex polymers into
their foundational monomers and oligomers. This multi-pronged approach is critical for
ensuring the high purity required for recovered raw materials, which are then seamlessly
re-integrated into new manufacturing processes. These re-engineered components are
slated for high-value applications, including lightweight yet robust automotive parts,
advanced textile fibers, and durable urban furniture, with target properties
demonstrating parity or even enhancement compared to virgin materials.

Strategic Significance & Outlook

The multimodal recycling strategies pioneered by the IMPLICIT project are poised to
instigate a fundamental paradigm shift in composite materials waste management.
Successful commercial-scale implementation of this innovative technology promises a
dramatic reduction in landfill waste and the highly efficient reutilization of valuable
resources. This innovation holds particular significance for addressing the critical
lightweighting demands in the automotive sector and fulfilling the escalating need for
sustainable textile products. By transforming recovered materials into high-performance
new products, the project is projected to substantially enhance sustainability metrics and
competitive advantage across multiple industrial supply chains, thereby fostering a truly
circular economy for composite materials and laying the groundwork for a more
resource-efficient industrial future.

Source: https://www.azom.com/news.aspx?newsID=65525
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#08 Beckman Institute Researchers Pioneer Multi-Cycle
Recycling Strategy for High-Performance Thermoset
Polymers by Leveraging Polymer Entanglement and
Reversible Crosslinking

OVERVIEW

Researchers at the University of Illinois' Beckman Institute have developed an

innovative strategy for multi-cycle recycling of high-performance thermoset

polymers, preserving critical material properties like strength and stiffness. This

breakthrough leverages polymer entanglement and controlled, reversible crosslinking.

Supported by the U.S. Department of Energy, the research lays the groundwork for

"generational material systems" with reprogrammable properties over time.

Published June 18, 2026  Beckman Institute - University of Illinois  USA



IN DEPTH

Key Findings

Researchers at the Beckman Institute, University of Illinois, have devised a
groundbreaking "end-of-life strategy" for thermosetting plastics, enabling these tough
and durable materials to be recycled multiple times while retaining their high-
performance characteristics. This innovative approach skillfully utilizes polymer
entanglement combined with strategically limited, reversible crosslinking, demonstrating
that key material properties such as strength and stiffness can be preserved across
several recycling cycles.

Technical / Clinical Details

Thermoset plastics traditionally form irreversible cross-linked structures upon curing,
making them extremely difficult to recycle. The new strategy, however, involves
designing specific polymer types where molecular chains are physically intertwined
(polymer entanglement) and incorporating reversible crosslinks that can be broken and
reformed under controlled conditions. This allows for the separation of thermosets from
used products, followed by thermal or specific chemical treatment to temporarily
decouple the crosslinks. After reshaping, the crosslinks can be reformed, restoring the
material's original performance. The research has successfully demonstrated that
mechanical properties are not significantly degraded even after multiple recycling
processes, a critical advancement for sustainable material engineering.

Background & Context

Thermoset plastics are indispensable in industries such as aerospace, automotive, and
electronics due to their exceptional strength, heat resistance, and durability. However,
their poor recyclability contributes significantly to the global plastic waste crisis, posing a
major barrier to establishing sustainable material cycles. This research offers a
transformative solution to this long-standing problem, enhancing the sustainability of
high-performance materials and making a substantial contribution to the realization of a
circular economy. The support from the U.S. Department of Energy underscores the
national importance and potential impact of this technological breakthrough.



Strategic Significance & Outlook

This novel recycling strategy propels the concept of "generational material systems,"
envisioning a future where materials can be "reprogrammed" throughout their lifecycle.
This could fundamentally alter how thermoset plastics are designed, manufactured, and
managed post-use. In the future, recycled high-performance polymers are expected to
be reused in new products repeatedly, at lower costs and with reduced environmental
impact, thereby improving resource efficiency and drastically cutting waste. This
technology represents a crucial cornerstone for achieving a sustainable society and could
set new global benchmarks for material circularity and performance.

Source: https://beckman.illinois.edu/news/article/2026/06/17/beckman-researchers-develop-new-

strategy-for-creating-recyclable--high-performance-polymers

Collected: June 20, 2026 | Automated Research System (Gemini API)

https://beckman.illinois.edu/news/article/2026/06/17/beckman-researchers-develop-new-strategy-for-creating-recyclable--high-performance-polymers
https://beckman.illinois.edu/news/article/2026/06/17/beckman-researchers-develop-new-strategy-for-creating-recyclable--high-performance-polymers


#09 UK Faces Massive Plastic Recycling Gap, Requiring
169 New Plants by 2060 to Avoid Waste Export
Reliance

OVERVIEW

A study warns that the UK needs up to 169 new plastic recycling plants, including

Materials Recovery Facilities, mechanical, and chemical recycling facilities, by 2060 to

fully process its current plastic waste volume. The report emphasizes rapid

infrastructure expansion is crucial to avoid increasing reliance on plastic exports.
Expanding domestic recycling offers significant economic benefits and substantial

CO2 emission reductions.

Published June 12, 2026  packaging journal  UK



IN DEPTH

Key Findings

A recent study on plastic recycling in the UK has revealed a significant infrastructure gap,
indicating that up to 169 new recycling plants—encompassing Materials Recovery
Facilities (MRFs), mechanical recycling, and chemical recycling facilities—would be
required by 2060 to fully recycle the current quantities of plastic waste generated within
the country. This stark finding highlights a critical deficit in processing capacity relative to
projected waste volumes.

Technical / Clinical Details

The study meticulously analyzed the existing plastic recycling infrastructure in the UK
and projected the necessary number of facilities based on future waste generation
forecasts. It specifically underscores the vital role of chemical recycling plants in
processing mixed and contaminated plastic waste, which is largely unsuitable for
mechanical recycling. Chemical recycling technologies, by breaking plastics down into
their constituent monomers or pyrolysis oils, enable a wider range of plastic types to be
reused and reduce the reliance on virgin fossil resources for new plastic production.

Background & Context

The UK currently exports a substantial portion of its plastic waste for processing abroad,
a practice becoming increasingly unsustainable due to escalating international
regulations and environmental concerns. Expanding domestic recycling capacity is
therefore crucial for reducing export dependency and fostering a circular economy
within the national economy. The report emphasizes that investments in recycling
infrastructure would yield considerable economic and environmental benefits, including
the creation of green jobs, enhanced energy security, and millions of tons of annual CO2
emission reductions.



Strategic Significance & Outlook

This report serves as an urgent call to action for the UK government and industry,
advocating for substantial investment and policy support for plastic recycling
infrastructure. Achieving these ambitious targets will necessitate a comprehensive
approach that includes driving technological innovation, establishing robust funding
mechanisms, and promoting shifts in consumer behavior. Should the UK successfully
address this challenge, it could establish itself as a global leader in sustainable plastic
management, potentially serving as a model for other nations. The development of this
infrastructure will also unlock new business opportunities and contribute to building a
more resilient domestic industrial base, aligning with broader sustainability goals.

Source: https://packaging-journal.de/en/study-warns-of-plastic-recycling-gap-in-uk/
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#10 HIPOLE Jena's Schubert Group Unveils AI-Driven
Polymer Research Accelerating Functional Material
Discovery Through Automated Experimentation and
Machine Learning at AI4X Conference 2026

OVERVIEW

The Schubert Group from HIPOLE Jena presented recent advancements in AI-driven

polymer research at the AI4X Conference 2026 in Singapore. Their work highlights the

critical role of automation, high-throughput experimentation, and machine learning in

accelerating the discovery of new functional materials. This approach enables the

generation and analysis of large polymer datasets, providing deeper insights into

structure-property relationships and signaling the increasing importance of

digitalization in polymer science.

Published June 18, 2026  HIPOLE Jena - Helmholtz Institut for Polymers in Energy Applications

Jena  Germany



IN DEPTH

Key Findings

The Schubert Group from HIPOLE Jena showcased significant progress in AI-driven
polymer research at the AI4X Conference 2026 in Singapore. Their findings underscore
how the synergistic integration of automated experimentation, high-throughput
screening, and machine learning (ML) is dramatically accelerating the discovery process
for new functional materials, fundamentally transforming polymer science.

Technical / Clinical Details

The Schubert Group's methodology centers on a data-driven strategy for polymer
synthesis and characterization. They have implemented automated experimental systems
and adopted the concept of "self-driving laboratories" to rapidly synthesize and test a
vast number of polymeric materials with minimal human intervention. The large datasets
generated from these automated experiments are then analyzed by sophisticated
machine learning models. These models uncover complex relationships between
polymer structures and their physicochemical properties, enabling the efficient
identification of novel polymer candidates that meet specific performance requirements,
a task often intractable with traditional research methods.

Background & Context

Historically, the discovery and optimization of new materials, particularly polymers, have
been time-consuming and resource-intensive endeavors. Traditional experimental
approaches are labor-intensive, and the vastness of the chemical space acts as a
bottleneck for innovation. The introduction of AI and ML is globally recognized as a
game-changer, fundamentally altering this exploration process to enable faster and
more efficient material development. Polymers for energy applications are crucial for
sectors like batteries, solar cells, and fuel cells, making AI integration in this area vital for
accelerating the global energy transition.



Strategic Significance & Outlook

HIPOLE Jena's AI-driven polymer research is set to play a pivotal role in shaping the
future of materials science. This approach promises faster development of polymers with
enhanced thermal stability, superior mechanical performance, and specific functionalities
(e.g., conductivity, self-healing properties). In the long term, these technologies are
expected to form the foundation for new product development across diverse industrial
sectors, including pharmaceuticals, electronics, automotive, and aerospace. The
advancements in data-driven approaches and automation will accelerate the innovation
cycle in polymer science, contributing to the creation of more sustainable and higher-
performing material solutions globally, and solidifying Germany's position in advanced
materials research.

Source: https://www.hipole-jena.de/en/news/hipole-jena-presents-ai-driven-polymer-research-at-ai4x-

conference-2026/
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#11 Wind Turbine Blade Epoxy Upcycled into High-
Strength Adhesives via Novel Mild Catalytic Oxidation
Method

OVERVIEW

A new study in Engineering demonstrates a mild catalytic oxidation method that

converts epoxy resin from end-of-life wind turbine blades into high-performance

adhesives. This sustainable approach selectively breaks C-O bonds in epoxy resin,

enabling full utilization of degraded products and efficient recovery of catalysts and
reinforcing fibers. The upcycled materials exhibit strong bonding performance across

various substrates, significantly contributing to sustainable composite material

management.

Published June 16, 2026  Engineering (ScienceDirect)  China



IN DEPTH

Key Findings

A new study published in *Engineering* has successfully demonstrated a mild catalytic
oxidation method for upcycling epoxy resin from end-of-life wind turbine blades into
high-performance adhesives. This sustainable approach selectively cleaves C-O bonds
within the epoxy matrix, allowing for the comprehensive utilization of degraded products
and efficient recovery of both catalysts and reinforcing fibers, marking a significant
advancement in composite material valorization.

Technical / Clinical Details

The developed catalytic oxidation process operates under relatively mild temperature
and pressure conditions, leading to reduced energy consumption and environmental
impact. This process precisely breaks down the complex cross-linked structure of epoxy
resins, yielding lower molecular weight oligomers and monomers that are suitable for
reuse as adhesive components. The research team confirmed that the upcycled
adhesives exhibit excellent bonding strength across a variety of substrates, including
metals, plastics, and wood. This highlights an impactful "upcycling" strategy,
transforming waste into high-value products rather than mere recycling.

Background & Context

While wind power is a crucial pillar of renewable energy, the disposal of end-of-life wind
turbine blades presents a growing global challenge. These blades, typically composed of
epoxy resins reinforced with glass fibers, are incredibly durable, making their
decomposition and recycling extremely difficult. Most are currently landfilled or
incinerated, imposing a significant environmental burden. This research offers a
groundbreaking solution to this composite waste problem, representing a critical step
towards applying circular economy principles within the wind energy industry.



Strategic Significance & Outlook

This mild catalytic oxidation technology for upcycling epoxy resin not only enhances the
sustainability of the wind energy sector but also holds potential for application to other
composite material wastes. Its reintroduction as high-performance adhesives could
contribute to efficient material resource utilization in construction, automotive, and
aerospace industries. Future efforts will focus on demonstrating this technology at a
commercial scale and evaluating its economic feasibility. This research is expected to
make a substantial contribution to achieving a sustainable society by transforming waste
into valuable resources, thereby fostering a more resource-efficient and environmentally
responsible industrial landscape.

Source: https://www.eurekalert.org/news-releases/1132274
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#12 ACS Webinar: AI and Sustainable Material Design
Converge to Accelerate High-Performance Polymer
Development for Next-Generation Applications

OVERVIEW

An American Chemical Society (ACS) webinar explores how AI and sustainable

material design are reshaping polymer innovation. Experts from the University of

Notre Dame and the Naval Air Warfare Center will discuss AI-powered simulation

tools and the transformation of nature-derived molecular building blocks into next-
generation thermosetting and thermoplastic polymers. The discussion focuses on

accelerating the development of high-performance polymer systems with exceptional

thermal stability, fire resistance, and mechanical performance, reducing reliance on

traditional petroleum-derived materials.

Published Date unknown  American Chemical Society (ACS) Webinar  USA



IN DEPTH

Key Findings

An American Chemical Society (ACS) webinar titled "High-Performance Polymer Design:
AI Meets Sustainable Materials" highlights the convergence of artificial intelligence (AI)
and sustainable material design as a driving force for a new era in polymer innovation.
The event underscores how AI-powered simulation tools, combined with the
transformation of nature-derived molecular building blocks into next-generation
thermosetting and thermoplastic polymers, are crucial for accelerating development
cycles and achieving superior material properties.

Technical / Clinical Details

The webinar features discussions on the capability of AI-driven simulation tools to
predict material behavior at the molecular level, enabling the identification of optimal
polymer designs from a vast array of chemical structures. This significantly reduces
experimental trial-and-error by optimizing performance characteristics—such as thermal
stability, fire resistance, and mechanical properties—during the early stages of research
and development. Furthermore, the event delves into green chemistry approaches for
synthesizing high-performance polymers from bio-derived molecular building blocks,
including lignin, cellulose, and vegetable oils. This strategy aims to reduce reliance on
petroleum-derived materials while still achieving advanced functionalities, offering a
pathway to both environmental sustainability and enhanced material performance.

Background & Context

Contemporary materials science faces the dual challenge of balancing environmental
considerations with performance enhancements. The polymer industry, in particular, is
under increasing pressure to transition away from fossil-fuel-based materials and adopt
more efficient development processes due to escalating sustainability demands. AI and
machine learning are recognized as powerful tools for efficiently exploring the vast
material space and deciphering complex structure-property relationships. This
technological fusion is key to rapidly developing materials that meet the stringent
performance criteria required in sectors like aerospace, automotive, and electronics, all
while adhering to green chemistry principles.



Strategic Significance & Outlook

The synergy between AI and sustainable material design holds the potential to redefine
the future of high-performance polymers. This approach promises to shorten
development lead times and improve resource efficiency, leading to the introduction of
more environmentally friendly materials to the market. The breakthroughs discussed in
the webinar are expected to drive innovations across a wide range of applications,
including lightweight composites for aerospace, electrolytes for next-generation
batteries, and self-healing coatings. Such technological advancements are crucial for
achieving a sustainable society and enhancing industrial competitiveness globally, with
academic and industrial collaborations highlighted as key drivers for this progress.

Source: https://www.acs.org/content/acs/en/events/all-events/high-performance-polymer-design-ai-

meets-sustainable-materials.html
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#13 ACS Green Chemistry Symposium Highlights
Natural Polymers as Key Sustainable Materials for the
21st Century, Driven by Renewable Feedstocks and
Bioengineering Innovations

OVERVIEW

An ACS symposium emphasizes the growing importance of natural polymers as

sustainable materials for the 21st century, focusing on innovations in obtaining

polymers from renewable feedstocks using chemical and biotechnological processes.

The industry-led ACS Green Chemistry Institute Natural Polymers Consortium aims to

catalyze their sustainable development, production, and application. Topics include

polysaccharides, lignin, proteins, and bio-engineering technologies for PHAs,

addressing the need for alternatives to petroleum-derived plastics.

Published June 16, 2026  American Chemical Society (ACS)  USA



IN DEPTH

Key Findings

A symposium organized by the American Chemical Society (ACS) highlighted the
increasing significance of natural polymers as sustainable materials for the 21st century.
The event underscored innovations in extracting polymers from renewable feedstocks
through both chemical and biotechnological processes, presenting them as viable and
critical alternatives to petroleum-derived plastics, which are central to addressing global
sustainability challenges.

Technical / Clinical Details

The symposium featured discussions on cutting-edge advancements in various natural
polymers, including polysaccharides (e.g., cellulose, chitin), lignin, proteins, and
polyhydroxyalkanoates (PHAs). These materials are either extracted or synthesized from
renewable sources such as plant biomass, microorganisms, and algae. The technologies
explored ranged from green chemical modification strategies and enzyme-catalyzed
biotechnological processes to the development of bio-based polymer blends with
specific functionalities. This multidisciplinary approach aims to enhance the
biodegradability, biocompatibility, and performance of these materials for applications in
packaging, healthcare, and agriculture, providing tailored solutions for diverse industry
needs.

Background & Context

The escalating global environmental awareness and the severe problem of plastic
pollution have led to a rapid surge in demand for sustainable materials. Concerns over
depleting petroleum resources and the imperative to combat climate change have made
the development of bio-based alternatives to petroleum-derived plastics an urgent
priority. Against this backdrop, the industry-led ACS Green Chemistry Institute Natural
Polymers Consortium was established to foster the sustainable development, production,
and widespread application of natural polymers, aligning with global efforts towards a
circular economy.



Strategic Significance & Outlook

Natural polymers, with their eco-friendly and renewable characteristics, hold immense
potential as replacements for petroleum-derived materials across various industrial
sectors, including packaging, automotive, medical, and electronics. The research and
industry collaborations showcased at this symposium represent a crucial step towards
establishing natural polymers as foundational materials for the next generation. It is
anticipated that these materials will significantly contribute to the realization of a circular
economy and carbon emission reduction, accelerating innovation towards a more
sustainable society. The advancements in bio-engineering technologies for materials like
PHAs, in particular, are expected to drive major breakthroughs in this field, solidifying
natural polymers' role in a greener future.

Source: https://eventapp.acs.org/event/gcande/planning/UGxhbm5pbmdfNDQ2NzgzMQ==
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#14 Solid-State Batteries Poised to Surpass Lithium-
Ion, Revolutionizing Safety and Energy Density
Through Advanced Solid Electrolytes

OVERVIEW

This article explains the fundamental differences between solid-state batteries (SSBs)

and lithium-ion batteries, focusing on the critical role of solid electrolytes in SSBs. It

details common solid electrolyte materials like ceramics, sulfides, oxides, halides, and

polymers, outlining their respective advantages and challenges in terms of thermal
stability, ionic conductivity, and processability. While SSBs offer significant potential

for enhanced safety and energy density, they currently face manufacturing and cost

hurdles compared to mature lithium-ion technology.

Published June 12, 2026  Anker SOLIX  China



IN DEPTH

Key Findings

This article provides an in-depth explanation of the fundamental distinctions between
solid-state batteries (SSBs) and conventional lithium-ion batteries, with a particular focus
on the pivotal role of the solid electrolyte in SSBs. SSBs are highlighted as a next-
generation battery technology that promises substantial improvements in safety and
energy density by replacing flammable liquid electrolytes with solid-state alternatives.

Technical / Clinical Details

The article delineates the primary solid electrolyte materials employed in SSBs, including
ceramics, sulfides, oxides, halides, and polymers, each possessing unique characteristics:

Ceramic Electrolytes: Known for high ionic conductivity and excellent thermal
stability, but typically brittle and prone to high interfacial resistance with electrodes.

Sulfide Electrolytes: Offer high ionic conductivity and good electrode contact due to
their softness, but are often unstable in air and carry a risk of hydrogen sulfide
generation.

Oxide Electrolytes: Exhibit high chemical stability but generally suffer from lower
ionic conductivity and complex manufacturing processes.

Halide Electrolytes: Emerging with promising high ionic conductivity and good
electrode compatibility, yet still an early-stage technology requiring further research
and optimization.

Polymer Electrolytes: Provide high flexibility and excellent electrode contact, but
typically show lower ionic conductivity at room temperature, which is a major area of
research for improvement.

These material advancements are critical to enhancing the energy density and safety of
SSBs, particularly through their non-flammable nature, a key differentiator from liquid
electrolyte systems.



Background & Context

Conventional lithium-ion batteries, which utilize liquid electrolytes, are susceptible to
risks of thermal runaway, fire, or explosion under conditions of overcharging or external
damage, driving an urgent demand for safer battery technologies. Concurrently, the
proliferation of electric vehicles (EVs) and portable electronic devices necessitates
batteries with higher energy density and longer lifespans. Solid-state batteries are being
aggressively developed as the ultimate solution to these challenges. However, the
commercialization of SSBs faces significant hurdles, including high interfacial resistance
between the solid electrolyte and electrodes, high manufacturing costs, and technical
complexities in scaling up production.

Strategic Significance & Outlook

Despite being in an early stage of development, solid-state battery technology carries
immense promise for revolutionizing various sectors due to its superior safety and
performance potential. It is expected to enable advancements such as extended range
and faster charging times for EVs, as well as crucial applications in aerospace and other
high-demand fields. Future progress hinges on continuous breakthroughs in materials
science and manufacturing innovation, specifically in improving the ionic conductivity of
solid electrolytes, reducing interfacial resistance, and developing cost-effective large-
scale production techniques. Once these challenges are overcome, SSBs are poised to
establish themselves as a mainstream battery technology, significantly enhancing the
safety and sustainability of energy storage systems globally.

Source: https://www.ankersolix.com/blogs/battery/solid-state-battery-vs-lithium-ion
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#15 Japan's Mitsubishi Chemical, ENEOS, and Idemitsu
Kosan Launch Chemical Recycling Plants, Utilizing
Supercritical Water and Proprietary Catalysts to Reduce
Naphtha Import Dependency

OVERVIEW

Mitsubishi Chemical and ENEOS have commenced commercial operation of a

chemical recycling facility in Japan, converting waste plastics into synthetic oil using

"supercritical water" technology. Idemitsu Kosan also launched a chemical recycling

plant leveraging proprietary catalysts. These initiatives aim to enhance Japan's

domestic resource security by recovering valuable resources from plastic waste and

reducing reliance on imported naphtha. Cost reduction through increased processing

capacity remains a key challenge.

Published June 17, 2026  Nippon.com  Japan



IN DEPTH

Key Findings

In Japan, Mitsubishi Chemical and ENEOS have launched commercial operations of a
chemical recycling facility that employs "supercritical water" technology to break down
waste plastics into synthetic oil. Concurrently, Idemitsu Kosan has also initiated a
chemical recycling plant utilizing its proprietary catalyst technology. These strategic
moves represent a significant step towards reinforcing Japan's domestic resource
security by recovering valuable resources from plastic waste and aiming to lessen the
nation's reliance on imported naphtha.

Technical / Clinical Details

The supercritical water technology adopted by Mitsubishi Chemical and ENEOS
harnesses the unique properties of water above its critical temperature and pressure to
efficiently decompose organic materials. This process effectively converts mixed plastic
waste into a stable synthetic oil, which can then be used as a feedstock for chemical
production. Idemitsu Kosan's approach, on the other hand, involves high-efficiency
proprietary catalysts tailored to specific plastic types, enabling plastics to be
decomposed at lower temperatures. This process aims for high yields of monomers and
oligomers, which can be reused as chemical raw materials. Both technologies are crucial
for recycling contaminated and composite plastics that are challenging for traditional
mechanical recycling methods.

Background & Context

Japan is heavily dependent on overseas imports for almost all of its naphtha, a primary
raw material for petrochemical products, making it vulnerable to supply risks stemming
from global geopolitical fluctuations. Instability in the Middle East, in particular, can lead
to soaring naphtha prices and supply uncertainties. Against this backdrop, there is
increasing anticipation for chemical recycling technologies that can repurpose plastic
waste domestically. This is viewed as an indispensable strategy to promote internal
resource circulation and bolster economic security, aligning with global sustainability
efforts.



Strategic Significance & Outlook

The commercial operation of these chemical recycling plants offers a sustainable solution
to both Japan's plastic waste problem and its resource security challenges. However, a
current hurdle is that the cost of recovered synthetic oils and monomers remains higher
compared to virgin naphtha-derived products. Moving forward, key factors for
establishing cost competitiveness and propelling chemical recycling into the mainstream
of the petrochemical industry will include further expanding processing capacity,
optimizing technology, and broadening the market for recycled products. Through these
technological innovations, Japan is expected to contribute significantly to the
establishment of a global circular economy model, setting a precedent for other nations.

Source: https://japan-forward.com/chemical-recycling-naphtha-derived-plastic-middle-east-crisis/
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#16 Breakthrough in Hydrocarbon Separation:
Ultrathin Polymer Membranes with Locked Intrinsic
Microporosity Slash Energy Consumption in Crude Oil
Refining, Achieve High Molecular Selectivity

OVERVIEW

International researchers have developed ultrathin polymer membranes featuring

"locked intrinsic microporosity" for highly selective and rapid separation of complex

hydrocarbon mixtures. This breakthrough offers the potential to significantly reduce

energy consumption in crude oil refining, currently reliant on energy-intensive

thermal distillation. A novel manufacturing method stabilizes the polymer structure

during membrane formation, preventing pore expansion when exposed to

hydrocarbons and ensuring high molecular selectivity with fast liquid transport.

Published June 18, 2026  EurekAlert!  USA



IN DEPTH

Key Findings

An international team of researchers has developed groundbreaking ultrathin polymer
membranes endowed with "locked intrinsic microporosity," enabling highly selective and
rapid separation of complex hydrocarbon mixtures. This technological innovation holds
the potential to dramatically reduce energy consumption in crude oil refining, a process
currently dominated by energy-intensive thermal distillation, offering a more sustainable
and efficient alternative.

Technical / Clinical Details

The novelty of these new polymer membranes lies in their manufacturing method.
During the membrane formation process, the polymer's microstructure is stabilized,
effectively "locking in" its intrinsic microporosity. This prevents the pores from expanding
when exposed to hydrocarbon solvents, a common issue in conventional polymer
membranes that leads to reduced separation selectivity. By maintaining a stable pore
structure, the membranes achieve high molecular selectivity while also facilitating rapid
liquid transport. This allows for highly efficient separation of specific components from
multi-component hydrocarbon mixtures, a critical capability for both petrochemical and
fine chemical industries.

Background & Context

Crude oil refining is one of the largest energy-consuming processes globally, primarily
relying on thermal distillation, which is highly energy-intensive and a significant
contributor to CO2 emissions. Membrane separation technologies have long been
considered a promising, low-energy, and environmentally friendlier alternative. However,
challenges related to membrane stability and selectivity, particularly in the presence of
organic solvents for hydrocarbon separation, have hindered their widespread practical
application. This research successfully addresses these long-standing issues, marking a
crucial step towards improving sustainability and efficiency within the petrochemical
industry.



Strategic Significance & Outlook

This new membrane technology has the potential to revolutionize separation processes
not only in the petrochemical industry but also in fine chemicals, pharmaceutical
manufacturing, and gas separation. Its ability to significantly cut energy consumption in
crude oil refining translates directly into cost savings and a reduced environmental
footprint. Future efforts will focus on scaling up this technology from pilot to commercial
scale, where it is expected to have a substantial impact on the global hydrocarbon
separation market. This development is a vital component in accelerating the transition
towards more energy-efficient and sustainable chemical processes worldwide,
reinforcing the drive for cleaner industrial practices.

Source: https://www.eurekalert.org/news-releases/1132197
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#17 Resonac Successfully Upholds Patent on Liquid
Encapsulant for AI Semiconductor Packages, Enhancing
2.5D Package Reliability

OVERVIEW

Resonac Corporation announced the Japan Patent Office upheld its patent (No.

7687499) on a liquid encapsulant for 2.5D semiconductor packages in AI applications.

This encapsulant is critical for addressing reliability issues like stress and crack

generation caused by thermal expansion differences between materials. Resonac
optimized the resin and additives to control thermal expansion coefficients and elastic

modulus within a specific range, significantly improving long-term package reliability.

Published June 17, 2026  Resonac Corporation  Japan



IN DEPTH

Key Findings

Resonac Corporation has announced that the Japan Patent Office (JPO) upheld its patent
(No. 7687499) for a liquid encapsulant specifically designed for 2.5D semiconductor
packages used in AI applications. This patent validation solidifies Resonac's technological
leadership in providing critical materials essential for enhancing the reliability of high-
performance semiconductor packages, a cornerstone for the burgeoning AI industry.

Technical / Clinical Details

This liquid encapsulant was developed to mitigate critical reliability issues, such as stress
accumulation and crack formation, which arise in 2.5D semiconductor packages due to
differing coefficients of thermal expansion (CTEs) among heterogeneous materials (e.g.,
silicon chips, interposers, and substrates) during thermal cycling. Resonac successfully
established a technology to precisely control the encapsulant's CTE and elastic modulus
within a narrow, optimized range by fine-tuning specific resin compositions and additive
formulations. This controlled property profile enables the encapsulant to effectively
alleviate stress concentrations across the entire package, significantly improving the
long-term reliability and durability of high-power, high-heat generating devices like AI
chips, under demanding operational environments.

Background & Context

The rapid advancements in Artificial Intelligence (AI) and High-Performance Computing
(HPC) demand unprecedented levels of integration density and heat dissipation
capabilities from semiconductor packages. 2.5D packaging technology, which involves
placing multiple chips side-by-side on an interposer for high-density interconnection,
offers significant performance improvements over traditional 2D packages. However,
ensuring the thermomechanical reliability of these heterogeneous material combinations
has been a major challenge. Resonac’s liquid encapsulant is recognized by the
semiconductor industry as a crucial key material for overcoming these reliability hurdles.



Strategic Significance & Outlook

The JPO's decision to uphold the patent further strengthens Resonac's position as a
leading material supplier in the critical AI semiconductor market. Its liquid encapsulant
technology is indispensable for the mass production and widespread adoption of next-
generation high-performance semiconductor devices, including AI accelerators, GPUs,
and CPUs. This, in turn, will support the development of various cutting-edge
technologies in data centers, autonomous driving, and 5G/6G communication. Moving
forward, Resonac is committed to continuous innovation in encapsulant technology,
contributing to the sustainable growth of the semiconductor industry and the
advancement of a digital society on a global scale, solidifying its role as a key enabler of
future technological progress.

Source: https://www.resonac.com/news/2026/06/17/3865.html
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#18 Extreme Nanoconfinement Dramatically Boosts
Small Molecule Solubility in Nonpolar Polymers,
Revolutionizing CO2 Separation Membrane
Performance Beyond Trade-Off Limits

OVERVIEW

This research reveals that extreme nanoconfinement significantly enhances small

molecule solubility in nonpolar polymers, drastically improving CO2 separation

membrane performance. By incorporating imidazole zeolite nanoparticles (ZIF-8) into

a polymethylpentene (PMP) polymer matrix, researchers achieved a substantial

increase in CO2 permeability and selectivity. The amphiphilic interaction between the

polymer and ZIF-8 boosted CO2 solubility, surpassing current performance trade-off

limits for mixed matrix membranes.

Published June 18, 2026  ResearchGate  Germany



IN DEPTH

Key Findings

This research demonstrates that extreme nanoconfinement dramatically enhances the
solubility of small molecules within nonpolar polymers in mixed matrix membranes
(MMMs). Specifically, by integrating imidazole zeolite nanoparticles (ZIF-8) into a
polymethylpentene (PMP) polymer matrix, researchers achieved a significant
improvement in both CO2 permeability and selectivity, yielding performance that
surpasses current trade-off limits in gas separation.

Technical / Clinical Details

The researchers engineered a hydrophobic PMP polymer matrix to uniformly disperse
amphiphilic ZIF-8 nanoparticles, which possess both hydrophilic and CO2-philicity
properties. This setup creates a unique "nanoconfined space" within the membrane.
Within this nanoscale environment, amphiphilic interactions between the polymer and
ZIF-8 were observed to efficiently enhance the dissolution and adsorption of CO2
molecules. This mechanism not only boosts CO2 permeation flux but also maintains
selectivity against other gases like N2. This solubility-enhancement mechanism offers
new design principles for improving MMM gas separation performance and shows
potential to overcome the conventional trade-off between solubility and diffusivity
selectivity.

Background & Context

Gas separation membrane technology is garnering significant attention as an energy-
efficient alternative for various industrial processes, including carbon capture, hydrogen
purification, and natural gas processing. However, a persistent challenge in CO2
separation has been the difficulty in achieving both high permeability and high
selectivity simultaneously, with many membrane materials confronting a fundamental
"trade-off limit." Nonpolar polymers typically offer high permeability but suffer from low
affinity for CO2, leading to poor selectivity. This research addresses this trade-off directly
by judiciously incorporating MOF (metal-organic framework) nanoparticles, thereby
accelerating the development of high-performance CO2 separation membranes.



Strategic Significance & Outlook

This strategy of dramatically enhancing small molecule solubility through extreme
nanoconfinement holds broad applicability beyond CO2 separation membranes,
extending to other gas separations, water treatment, and even catalytic reactions. It is
expected to significantly contribute to the efficiency of industrial-scale carbon capture
technologies. Future work will focus on assessing the long-term stability of these
membranes, scaling up manufacturing processes, and evaluating performance under
real-world conditions. This research, integrating nanomaterials and polymer science, is
poised to drive advancements in high-efficiency separation technologies vital for
achieving a sustainable society and robust industrial processes globally.

Source:

https://www.researchgate.net/publication/407272622_Extreme_Nanoconfinement_Dramatically_Enhances_Small
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#19 EU Grants €1.5M for Rotterdam Chemical Recycling
Plant FEED, Aiming to Cut CO2 Emissions and Boost
Economics; Evonik Opens AEM Tech Center for Green
Hydrogen

OVERVIEW

An EU grant of €1.5 million has been awarded for the Front-End Engineering Design

(FEED) of a chemical recycling plant in the Rotterdam area, targeting lower CO2

emissions and improved economics. Evonik also opened an AEM application

technology center in Shanghai to optimize DURAION® anion exchange membranes

for green hydrogen. Additionally, Alpha Bio JV announced a €130 million investment

to relocate its commercial-scale biobased materials plant to Hanko, signaling broader

advancements in green chemical production and recycling infrastructure.

Published June 17, 2026  chemXplore  Netherlands



IN DEPTH

Key Findings

The European Union's Just Transition Fund (JTF) has awarded a €1.5 million grant for the
Front-End Engineering Design (FEED) of a chemical recycling plant to be constructed in
the Rotterdam area. This funding is a critical step towards realizing a facility aimed at
significantly reducing CO2 emissions and enhancing the economic viability of plastic
waste valorization. Additionally, the article highlights broader advancements in green
chemistry, including Evonik’s new AEM application technology center in Shanghai and
Alpha Bio JV's €130 million investment in a biobased materials plant in Hanko.

Technical / Clinical Details

The Rotterdam chemical recycling plant is slated to utilize BlueAlp's advanced
technology to convert mixed plastic waste into valuable chemical feedstocks. The FEED
phase will involve detailed design, process flow optimization, equipment selection, and
thorough cost analysis. A key aspect of the project is its planned integration with LBC
Tank Terminals' existing infrastructure, which is expected to create synergistic benefits
through optimized heat integration and logistics, further reducing the overall CO2
footprint and operational costs. Evonik's new center in Shanghai will focus on testing and
optimizing DURAION® anion exchange membranes, contributing to more efficient
green hydrogen production technologies.

Background & Context

The EU is committed to drastically reducing plastic waste and transitioning to a circular
economy, with chemical recycling identified as a crucial technology for processing
contaminated and complex plastic materials that are unsuitable for mechanical recycling.
The JTF grant specifically supports regions transitioning away from fossil fuel-based
industries towards more sustainable economies. Rotterdam, as a major industrial hub, is
strategically positioned for such a plant, underscoring its importance in achieving
Europe’s plastic circularity goals. These developments reflect a concerted global effort to
reduce reliance on virgin fossil resources and enhance sustainability across industrial
supply chains.



Strategic Significance & Outlook

This €1.5 million grant is a significant impetus for the Rotterdam chemical recycling plant
to proceed towards a final investment decision. Once operational, the plant is projected
to recycle tens of thousands of tons of plastic waste annually, reducing demand for
virgin materials and cutting CO2 emissions. Moreover, the success of such large-scale
projects serves as a model for accelerating the adoption of chemical recycling across
Europe, fostering the establishment of sustainable value chains. The substantial
investment by Alpha Bio JV in biobased materials also indicates a strong and
accelerating shift towards green industries, positioning Europe at the forefront of
sustainable chemical innovation.

Source: https://chemxplore.com/news/new-projects-and-expansions
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Revolutionizing Water Treatment: Advanced Polymers
and Surface Science Drive Membrane Separation's
Long-Term Growth

OVERVIEW

A new market report from openPR.com details the long-term growth trajectory of

membrane separation technologies, propelled by innovations in chemical-resistant

polymers and optimized surface properties. These advancements promise extended

membrane lifespan, reduced carbon footprints, and the delivery of highly sustainable
and energy-efficient water treatment solutions. The report offers a comprehensive

look at various membrane processes and materials, spanning both ceramic and

polymer-based systems.

Published Published June 12, 2026  openPR.com  USA



IN DEPTH

Background

This article provides an overview of a recent market research report published by
openPR.com, which focuses on the long-term growth and evolution of membrane
separation technologies. The report specifically analyzes technological innovations aimed
at enhancing sustainability and energy efficiency within the water treatment sector. A key
driver identified by the report is the tightening of environmental regulations coupled
with the escalating global demand for water reuse.

Key Findings

Membrane separation technology is undergoing significant advancements, primarily
driven by the development of novel membranes featuring chemical-resistant
polymers and optimized surface characteristics.

These innovations are strategically designed to extend membrane operational
lifespan, substantially reduce running costs, and ultimately lower the overall carbon
footprint of membrane-based systems.

By offering sustainable and high-performance water treatment solutions, membrane
technology is seeing expanded utilization, particularly in wastewater reuse
applications.

The report provides comprehensive coverage of diverse membrane processes,
including Reverse Osmosis (RO), Ultrafiltration (UF), Microfiltration (MF), and
Nanofiltration (NF). It also examines various membrane materials, encompassing both
ceramic and polymer-based options.

Driven by increasing global concerns for resource efficiency and environmental
protection, the water treatment industry continues to be the predominant end-use
sector for membrane separation technologies.

Source: https://www.openpr.com/news/4547699/membrane-separation-technology-market-

demonstrates-long-term
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#21 SILIKE Launches PFAS-Free "SILIMER" PPA Series
for PE Film Extrusion, Eliminating Melt Fracture and
Sharkskin Without Fluoropolymers

OVERVIEW

SILIKE has launched PFAS-free Polymer Processing Aids (PPAs), the "SILIMER" series,

to replace fluoropolymer-based solutions in PE film extrusion. These non-fluorinated

additives reduce melt fracture and sharkskin by creating a dynamic and reversible slip

layer at the die interface, stabilizing melt flow under high shear. This innovation aims
to meet increasing PFAS regulatory pressure while delivering comparable

performance in melt fracture elimination and optical stability for various film types.

Published June 18, 2026  Silike  China



IN DEPTH

Key Findings

SILIKE has introduced its innovative "SILIMER" series of PFAS-free Polymer Processing
Aids (PPAs) specifically designed for polyethylene (PE) film extrusion. This new product
line serves as a direct replacement for existing fluoropolymer-based solutions, effectively
eliminating critical quality issues such as melt fracture and sharkskin that are common in
extrusion processes.

Technical / Clinical Details

The "SILIMER" series utilizes a unique non-fluorinated chemical structure that forms a
dynamic and reversible slip layer at the die interface during extrusion. This slip layer
uniformizes the shear rate of the molten polymer, stabilizing the melt flow under high
shear conditions. This stable flow significantly suppresses melt fracture (surface
irregularities of the molten resin) and sharkskin (a textured, shark-skin-like surface
roughness), leading to a substantial improvement in film surface smoothness and optical
transparency. The technology is compatible with various types of PE films, including LPE,
LLDPE, and HDPE, contributing to enhanced extrusion productivity and consistent
product quality across diverse applications.

Background & Context

PFAS compounds have been extensively used as polymer processing aids due to their
exceptional low-friction properties. However, their environmental persistence and
potential health impacts have led to them being labeled "forever chemicals," subject to
increasingly stringent global regulations. Specifically, the use of PFAS in food contact
materials is restricted in many countries, compelling industries to urgently transition to
PFAS-free alternatives. SILIKE’s "SILIMER" series directly addresses this critical market
need for compliant and high-performing solutions.



Strategic Significance & Outlook

The introduction of SILIKE’s PFAS-free PPA "SILIMER" series offers PE film manufacturers
a crucial solution that ensures both regulatory compliance and maintained high
performance. This enables manufacturers to produce competitive products while
significantly reducing their environmental footprint. Looking ahead, the potential
application of this technology to other polymer extrusion processes beyond PE films
could accelerate the broader transition towards PFAS-free and sustainable practices
across the plastics industry. As environmental regulations continue to tighten globally,
such innovative materials will play an indispensable role in ensuring the sustainable
growth and competitiveness of the sector.

Source: https://www.siliketech.com/news/pfas-free-polymer-processing-aids-ppa-for-pe-film-extrusion/
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#22 LBC Tank Terminals and BlueAlp Secure €1.5
Million EU Grant for Rotterdam Chemical Recycling
Plant, Boosting Sustainable Value Chains in Europe

OVERVIEW

LBC Tank Terminals and BlueAlp have secured a €1.5 million grant from the EU's Just

Transition Fund (JTF) for the Front-End Engineering Design (FEED) of a large-scale

chemical recycling plant in Rotterdam. This project aims to integrate BlueAlp's

chemical recycling process with LBC's existing terminal infrastructure, optimizing heat
integration and transport to reduce CO2 emissions and improve project economics.

The collaboration represents a significant step towards scaling sustainable value

chains in Europe.

Published June 18, 2026  Tank Storage Magazine  Netherlands



IN DEPTH

Key Findings

LBC Tank Terminals and BlueAlp have successfully secured a €1.5 million grant from the
European Union's Just Transition Fund (JTF) for the Front-End Engineering Design (FEED)
of a large-scale chemical recycling plant in Rotterdam. This substantial financial support
is a critical impetus for accelerating the transition of plastic waste into a circular
economy and enhancing regional economic sustainability.

Technical / Clinical Details

The project envisions integrating BlueAlp's innovative chemical recycling process with
LBC Tank Terminals' extensive existing infrastructure. BlueAlp’s technology efficiently
converts mixed plastic waste into new chemical feedstocks, such as pyrolysis oil. The
FEED phase will involve detailed design, optimization of process flows, heat integration
strategies, and comprehensive logistics solutions. A key objective is to maximize the
plant's energy efficiency and significantly reduce CO2 emissions by leveraging heat
integration with LBC's existing facilities. This synergistic approach is expected to lower
operational costs and improve the overall economic viability of the project.

Background & Context

Plastic waste is a global crisis, and the European Union has set ambitious targets, aiming
to recycle 55% of plastic packaging by 2030. Chemical recycling is considered an
essential technology for valorizing contaminated and multi-layered composite plastics
that are challenging for mechanical recycling. The JTF was established to support the
EU’s climate neutrality goals, specifically assisting regions dependent on fossil fuels in
transitioning towards sustainable industrial structures. Rotterdam, as Europe’s largest
port and a major industrial hub, represents a strategically crucial location for the
construction of this chemical recycling plant, central to Europe's green transition efforts.



Strategic Significance & Outlook

The acquisition of this grant marks a significant milestone for LBC Tank Terminals and
BlueAlp in their endeavor to build a chemical recycling plant in Rotterdam. Following the
completion of FEED, a final investment decision will be made, and once operational, the
plant is projected to process tens of thousands of tons of plastic waste annually,
transforming it into new sustainable products. This will reduce demand for virgin
materials and lower greenhouse gas emissions. This collaboration is expected to serve as
a model for advancing the plastic circular economy in Europe and will accelerate the
establishment of sustainable value chains across broader industries, setting a precedent
for environmental responsibility and economic innovation.

Source: https://tankstorage.com/news/lbc-tank-terminals-and-bluealp-gain-jtf-funding-for-chemical-

recycling-plant/
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#23 Aduro Clean Technologies Europe and Ortessa Sign
MOU for Feedstock Logistics to Support Netherlands
FOAK Chemical Recycling Plant's Stable Operation and
Expansion

OVERVIEW

Aduro Clean Technologies Europe has signed an MOU with Ortessa Groep BV to

establish a feedstock logistics center for Aduro's First-of-a-Kind (FOAK) chemical

recycling plant at Chemelot Industrial Park in the Netherlands. This partnership will

ensure a reliable supply, storage, and preparation of post-use plastic waste to support

the plant's operations and expansion. Ortessa's expertise in waste management will

be crucial for scaling Aduro's Hydrochemolytic™ technology for chemical recycling.

Published June 18, 2026  Pluang  Netherlands



IN DEPTH

Key Findings

Aduro Clean Technologies Europe has entered into a Memorandum of Understanding
(MOU) with Ortessa Groep BV, a waste management specialist, to establish a feedstock
logistics center for Aduro's First-of-a-Kind (FOAK) chemical recycling plant at Chemelot
Industrial Park in the Netherlands. This partnership is designed to secure a reliable
supply, storage, and preparation of post-use plastic waste, which is essential for the
stable operation and future expansion of the plant.

Technical / Clinical Details

Aduro's FOAK plant will employ its proprietary Hydrochemolytic™ technology to convert
post-use plastics into high-quality chemical feedstocks. This process utilizes water as a
catalyst under mild temperature and pressure conditions, efficiently depolymerizing
plastics. Under the MOU, Ortessa will develop and operate a logistics center responsible
for the sorting, collection, storage, and pre-treatment of the diverse plastic waste
streams required by the plant. Ortessa's extensive experience in waste management is
vital for ensuring the quality and consistency of the feedstock supply, thereby enabling
the commercial-scale ramp-up of Aduro’s chemical recycling technology.

Background & Context

Chemical recycling is garnering significant attention as a crucial technology for
recovering high-value feedstocks from contaminated and multi-layered composite
plastic waste, which are often intractable for mechanical recycling. However, securing a
consistent supply of quality feedstock has been a major challenge influencing the
economic viability and operational efficiency of chemical recycling plants. The
partnership between Aduro and Ortessa addresses this critical supply chain bottleneck,
providing a significant model for the successful launch of a "First-of-a-Kind" plant in the
chemical recycling industry.



Strategic Significance & Outlook

The establishment of this feedstock logistics center is a major step forward for the
commercialization and scaling of Aduro’s Hydrochemolytic™ technology. With a stable
feedstock supply secured, the FOAK plant is poised to operate efficiently, with future
capacity expansion already under consideration. The success of this collaboration will
establish best practices for feedstock sourcing and pre-treatment within the chemical
recycling industry, contributing to sustainable solutions for the broader plastic waste
challenge. This partnership holds substantial strategic importance in accelerating the
transition towards a more circular economy and will likely serve as a blueprint for similar
initiatives globally, enhancing resource efficiency and environmental sustainability.

Source: https://pluang.com/en/news-feed/aduro-clean-technologies-europa-kerjasama-pengembangan-

logistik-bahan-baku-untuk
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#24 MDPI Editorial Highlights Global Shift to
Sustainable, High-Performance Bio-Based Polymer
Coatings: Advancements in Plant Oil Polyurethanes and
PFAS-Free Aqueous Latex for Active Food Packaging
and Controlled-Release Agriculture

OVERVIEW

This editorial highlights the global coatings industry's shift towards sustainable, eco-

friendly, and high-performance bio-based polymer coatings, replacing petroleum-

derived materials. It discusses advanced synthesis strategies, such as vegetable oil

polyurethanes and water-soluble polyol matrices, and their applications in active food

packaging and controlled-release agriculture. Recent breakthroughs focus on green

chemical modification, solvent-free processing, and waterborne latex development to

eliminate toxic crosslinking agents, enhancing safety and sustainability.

Published June 15, 2026  MDPI  Switzerland



IN DEPTH

Key Findings

This editorial underscores a significant global shift within the coatings industry towards
sustainable, eco-friendly, and high-performance bio-based polymer coatings, moving
away from traditional petroleum-derived materials. It showcases advanced synthesis
strategies, including vegetable oil polyurethanes and water-soluble polyol matrices, and
highlights their diverse applications in areas such as active food packaging and
controlled-release agriculture, driving a new era of sustainable innovation.

Technical / Clinical Details

The development of bio-based polymer coatings is guided by principles of green
chemistry, emphasizing the minimization of hazardous solvents and crosslinking agents.
Specifically, polyurethanes derived from vegetable oils are being explored for their
flexibility and durability in protective coatings and adhesives. The use of water-soluble
polyol matrices contributes to reducing VOC (volatile organic compound) emissions,
leading to their adoption in environmentally sensitive sectors. Recent breakthroughs
include solvent-free processing techniques and the development of PFAS-free aqueous
barrier latices as alternatives to traditional fluorinated compounds, providing innovative
solutions that enhance both the safety and sustainability of food packaging.

Background & Context

Growing environmental consciousness and mounting concerns over plastic pollution and
fossil resource depletion are accelerating the transition to bio-based materials in the
coatings industry. Regulatory bodies worldwide are imposing restrictions on hazardous
substance use and demanding reduced environmental footprints throughout product
lifecycles. In response, bio-based polymer coatings, derived from renewable resources
and often biodegradable, are expected to significantly contribute to a sustainable
society. The food contact sector, in particular, faces high consumer demand for safety
and environmental responsibility, driving strong innovation in this area.



Strategic Significance & Outlook

The advancements in bio-based polymer coating technology are projected to accelerate,
with application areas expanding further. Their use in active packaging materials can
extend the shelf life of food products, contributing to food waste reduction. In
controlled-release agriculture, these coatings enable more efficient utilization of
fertilizers and pesticides, minimizing environmental runoff. These technologies not only
support industries in achieving their sustainability goals but also create new product
value that benefits consumer health and environmental protection. Continued research,
development, and commercialization in this field are crucial pillars for realizing a circular
economy and advancing sustainable industrial practices globally.

Source: https://www.mdpi.com/2079-6412/16/6/713
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Next-Gen Solid-State Batteries: Ceramic Fillers Achieve
Breakthrough Electrochemical Stability for High-
Voltage Applications

OVERVIEW

This research demonstrates a significant advancement in lithium-ion battery

technology by showing that ceramic fillers dramatically enhance the electrochemical

stability of composite polymer electrolytes (CPEs). This breakthrough addresses the

critical limitation of polymer electrolytes with high-voltage cathodes, paving the way
for safer, higher-energy-density all-solid-state batteries essential for electric vehicles

and renewable energy storage.

Published Published June 18, 2026  diva-portal.org  スウェーデン



IN DEPTH

Background

Lithium-ion batteries (LIBs) serve as the primary power source for electric vehicles and
portable electronic devices, yet they contend with inherent limitations, including the
flammability of liquid electrolytes and the persistent demand for higher energy density.
All-solid-state batteries (ASSBs) are heralded as a transformative next-generation
technology, aiming to replace liquid electrolytes with solid alternatives. This shift
promises substantial gains in both safety and energy density. However, a major obstacle
to the practical deployment of ASSBs has been the inadequate electrochemical stability
of solid electrolytes, especially when operating under high-voltage conditions.

Key Findings

This study unequivocally demonstrates that the strategic incorporation of ceramic fillers
profoundly enhances the electrochemical stability of composite polymer electrolytes
(CPEs) tailored for advanced lithium-ion batteries. This pivotal advancement directly
tackles a persistent challenge in integrating polymer electrolytes with high-voltage
electrode materials, thereby clearing a critical pathway towards developing safer, higher-
performing, and more energy-dense storage solutions.

Technical Details

Conventional polymer electrolytes, despite their inherent flexibility and ease of
processing, have historically been hampered by insufficient electrochemical stability,
severely limiting their compatibility with high-performance electrodes like high-voltage
cathodes. In this research, composite polymer electrolytes (CPEs) were engineered by
embedding ceramic nanoparticles, specifically barium titanate (BaTiO3) or aluminum
oxide (Al2O3), within a polymer host matrix, such as polyethylene oxide. These
embedded ceramic fillers serve multiple critical functions: they significantly bolster the
mechanical strength of the polymer electrolyte, optimize lithium-ion transport pathways
to enhance ionic conductivity, and, crucially, substantially increase the electrolyte's
resistance to oxidative degradation. This combined effect allows for stable battery
operation across a significantly wider electrochemical window, ultimately yielding both
higher energy density and enhanced safety within the battery system.



Strategic Significance & Outlook

The successful development of composite polymer electrolytes incorporating ceramic
fillers marks a pivotal stride toward the widespread realization of high-performance and
intrinsically safe all-solid-state lithium-ion batteries. This transformative technology is
poised to deliver extended driving ranges for electric vehicles, substantially increased
capacity for grid-scale renewable energy storage systems, and exceptionally reliable
power for stringent applications across aerospace and other high-reliability sectors.
Future research endeavors will strategically concentrate on further optimizing the precise
type and morphology of ceramic fillers, alongside meticulous design of the interface with
the polymer matrix. These efforts will be paramount to accelerating the
commercialization of this groundbreaking technology. Ultimately, such advancements
hold the profound potential to fundamentally reshape the global energy storage
landscape, fostering more sustainable, secure, and robust power solutions worldwide.

Source: https://uu.diva-portal.org/smash/get/diva2:2074336/FULLTEXT01.pdf
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#26 Thermoplastic vs. Thermoset: Selecting the Right
Molding Technology for Your Application —
Addressing Recyclability and Durability for Sustainable
Material Choices

OVERVIEW

This article compares thermoplastic and thermoset properties, focusing on their

recyclability and optimal molding technology selection for various applications.

Thermoplastics can be repeatedly melted and reused, making them highly suitable for

post-consumer recycling. In contrast, thermosets undergo irreversible crosslinking

during curing, preventing remelting. While thermosets are more challenging to

recycle, their long service life and high durability contribute to sustainability by

reducing replacement frequency, offering different pathways to environmental

responsibility.

Published June 17, 2026  Rediweld Moulding  UK



IN DEPTH

Key Findings

This article provides a detailed comparison of the fundamental properties of
thermoplastic and thermoset materials, evaluating their respective contributions to
sustainability, particularly from the perspective of recyclability. It clearly delineates the
strengths of each material type: thermoplastics offer excellent recyclability, while
thermosets contribute to sustainability through their inherent durability and extended
service life.

Technical / Clinical Details

Thermoplastics can be repeatedly softened by heating and solidified by cooling without
undergoing significant chemical changes. This property makes them highly amenable to
post-consumer recycling, allowing materials to be reused multiple times and thus serving
as a crucial component of the circular economy. Common examples include polyethylene
(PE), polypropylene (PP), and polyethylene terephthalate (PET).

In contrast, thermoset resins undergo an irreversible chemical reaction during heating,
forming robust covalent bonds (crosslinks) between polymer chains. Once this reaction is
complete, they retain their shape and strength upon reheating, without softening. This
irreversible nature provides superior heat resistance, mechanical strength, and
dimensional stability, but simultaneously makes them impossible to remelt or easily
recycle through conventional means. Examples include epoxy resins, phenolic resins, and
unsaturated polyester resins.

Background & Context

With the increasing global consumption of plastics, waste management and resource
depletion have become pressing worldwide concerns. Achieving a sustainable society
necessitates comprehensive design and management strategies that consider the entire
lifecycle of materials. While recycling technologies for thermoplastics are well-
established, advanced techniques such as chemical recycling—aimed at breaking down
the rigid cross-linked structures of thermosets back into monomers or oligomers—are
currently under intensive development.



Strategic Significance & Outlook

The selection of a material must carefully balance application requirements with
sustainability objectives. Thermoplastics are ideal for products requiring frequent
recycling or those with shorter lifespans. Thermosets, conversely, contribute to
sustainability indirectly through their exceptional durability, which extends product
lifetimes and reduces replacement frequency in applications demanding high reliability
and longevity, such as aerospace components, wind turbine blades, and automotive
structural parts. The commercialization of efficient chemical recycling technologies for
thermosets will be key to further enhancing the overall sustainability of the composite
materials industry, offering a comprehensive solution for critical engineering applications
that also align with environmental goals.

Source: https://rediweldmoulding.co.uk/thermoplastic-vs-thermoset-properties-selecting-the-right-
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#27 Humanchem Unveils Green Coating Solutions at
ProPak Asia, Featuring PFAS-Free Paper Barrier
Coatings for Enhanced Food Packaging Safety and
Sustainability

OVERVIEW

Humanchem showcased green coating solutions at ProPak Asia 2026, including

water-based transfer coatings, PFAS-free paper barrier coatings, and BPA-NI metal

packaging coatings. The PFAS-free paper barrier coatings offer water and oil

resistance for food paper packaging, complying with global food contact material

standards without fluorinated formulations. This addresses the urgent need for

sustainable and compliant alternatives in the food packaging sector, improving both

safety and environmental impact.

Published June 17, 2026  Humanchem  South Korea



IN DEPTH

Key Findings

Humanchem unveiled a suite of innovative green coating solutions at ProPak Asia 2026,
including water-based transfer coatings, PFAS-free paper barrier coatings, and BPA-NI
(Bisphenol A non-intentional addition) metal packaging coatings. These products are
designed to enhance the functionality and safety of packaging materials while
simultaneously reducing their environmental footprint, signaling a new direction for
sustainable packaging.

Technical / Clinical Details

The standout innovation is Humanchem’s PFAS-free paper barrier coating. This coating
provides excellent water and oil resistance for food paper packaging without utilizing
any per- and polyfluoroalkyl substances (PFAS). It represents a groundbreaking fluorine-
free formulation that meets stringent global food contact material standards. This allows
the food packaging industry to maintain product quality while complying with evolving
safety and environmental regulations. Furthermore, the water-based transfer coatings
significantly reduce VOC (volatile organic compound) emissions compared to traditional
solvent-based coatings, and the BPA-NI metal packaging coatings address growing
consumer concerns regarding the safety of canned foods.

Background & Context

The food packaging industry faces multiple environmental and regulatory challenges,
including plastic pollution, tightening PFAS regulations, and health concerns related to
BPA. Increased consumer awareness regarding sustainability and product safety is
compelling manufacturers to transition towards greener alternative solutions. PFAS
compounds, historically used for their water and oil repellency in food packaging, are
now being globally restricted as "forever chemicals." Humanchem's efforts directly
respond to these urgent needs, driving innovation in the food packaging sector.



Strategic Significance & Outlook

Humanchem's green coating solutions are poised to play a crucial role in elevating
sustainability and safety standards within the food packaging industry. The PFAS-free
paper barrier coatings, in particular, will be key for manufacturers to maintain market
competitiveness under increasingly strict regulatory environments in Europe and North
America. Widespread adoption of these technologies is expected to contribute to a
reduction in plastic waste, minimize the environmental release of hazardous chemicals,
and enhance consumer health protection, thereby accelerating the transition to a circular
economy. Humanchem plans to continue its contribution to a sustainable society
through ongoing development of environmentally responsible materials, establishing a
new benchmark for packaging innovation.

Source: https://global.humanchem.com/news/humanchem-debuts-green-coating-solutions-in-propak-
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#28 AI and Machine Learning-Guided Bio-orthogonal
Engineering of Smart Soft Polymeric Nanocarriers
Revolutionizes Precision Drug Delivery and
Translational Nanomedicine

OVERVIEW

This abstract discusses the use of artificial intelligence and machine learning to guide

the bio-orthogonal engineering of smart soft polymeric nanocarriers for precision

drug delivery. These technologies overcome complexities in designing systems that

combine polymer chemistry, soft-matter properties, formulation, and biological

performance. Bio-orthogonal chemistry offers a modular approach, enabling selective

ligand installation and responsive crosslinking under physiological conditions, thereby

paving the way for next-generation nanomedicine.

Published June 12, 2026  Frontiers in Bioengineering and Biotechnology  Switzerland



IN DEPTH

Key Findings

This abstract highlights the innovative role of artificial intelligence (AI) and machine
learning (ML) in guiding the bio-orthogonal engineering of smart soft polymeric
nanocarriers for precision drug delivery. These technologies are crucial for overcoming
the intricate design challenges inherent in systems that intertwine polymer chemistry,
soft-matter properties, formulation, and biological performance, which have traditionally
been difficult to optimize through conventional methods.

Technical / Clinical Details

Smart soft polymeric nanocarriers are advanced systems engineered to deliver
therapeutic agents specifically to target sites and release them at controlled rates.
However, designing such nanocarriers is extremely complex, requiring precise control
over physicochemical properties, interactions with biological environments, and drug
release kinetics. AI and ML streamline this design process by analyzing vast experimental
data and simulation results to predict optimal polymer structures, sizes, and surface
functionalization patterns. Bio-orthogonal chemistry is a key enabling technology that
allows specific chemical reactions to occur within living systems without interfering with
other biological processes. This enables the selective installation of ligands (e.g.,
targeting molecules, responsive elements) onto nanocarrier surfaces under physiological
conditions or the formation of responsive crosslinks *in situ*, significantly enhancing the
specificity and control of drug delivery.

Background & Context

Conventional drug delivery systems often face challenges such as systemic side effects
from non-specific drug distribution, low accumulation efficiency in target tissues, or
undesirable premature release. Nanomedicine, particularly polymeric nanocarriers, holds
immense promise for overcoming these limitations and has significant potential in areas
like cancer therapy and regenerative medicine. However, designing next-generation
"smart" nanocarriers requires optimizing numerous parameters, a task that has proven
inefficient with traditional experimental approaches alone. AI and ML are emerging as
powerful tools to manage this complexity and accelerate development timelines.



Strategic Significance & Outlook

AI and ML-guided bio-orthogonal engineering will be indispensable for advancing
translational nanomedicine in precision drug delivery. This approach is expected to lead
to the development of more effective and safer therapeutics that specifically target
diseased cells while minimizing adverse effects. In the future, these smart nanocarriers
could contribute to personalized medicine for a wide range of diseases, including cancer,
neurodegenerative disorders, and infectious diseases. Further technological
advancements are expected to enable the rapid design of highly functional and
biocompatible materials, thereby accelerating their path to clinical application and
fundamentally transforming therapeutic strategies globally.

Source: https://www.frontiersin.org/journals/soft-matter/articles/10.3389/frsfm.2026.1883618/full
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#29 Advancing Battery Safety: Literature Review
Illuminates Critical Role of Solid-State Electrolytes and
Interface Stabilization Mechanisms in Next-Generation
Systems

OVERVIEW

This literature review explores the role of solid-state electrolytes and interface

stabilization mechanisms in achieving safer, longer-lasting battery systems. It covers

various solid electrolyte types—oxide, sulfide, polymer, and composite electrolytes—

analyzing their ionic conductivity, electrochemical stability, and ability to suppress

lithium dendrites. While different electrolytes offer distinct advantages, the quality of

the electrode/electrolyte interface is identified as a major factor determining overall

safety and performance.

Published June 17, 2026  Spectrum of Engineering Sciences  India
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Key Findings

This comprehensive literature review provides critical insights into the indispensable
roles of solid-state electrolytes and interface stabilization mechanisms for realizing safer
and longer-lasting next-generation battery systems. It particularly highlights that, despite
the varied advantages of different solid electrolyte types, the quality and stability of the
electrode/electrolyte interface are paramount determinants of overall battery safety and
performance.

Technical / Clinical Details

The review systematically examines major classes of solid electrolytes, including oxide,
sulfide, polymer, and composite electrolytes. Each class is assessed for its specific
attributes and challenges:

Oxide Electrolytes: Known for high chemical stability and non-flammability but often
suffer from low ionic conductivity and poor interfacial contact with electrodes due to
their rigidity.

Sulfide Electrolytes: Characterized by high room-temperature ionic conductivity and
malleability, facilitating good electrode contact, but raise concerns about instability in
air and potential hydrogen sulfide evolution.

Polymer Electrolytes: Offer high flexibility and excellent electrode adherence, yet
their ionic conductivity often remains low at room temperature, similar to oxide
systems.

Composite Electrolytes: Combine polymers with inorganic fillers to leverage the
benefits of both, aiming to achieve an optimal balance of mechanical strength, ionic
conductivity, and electrochemical stability.

The review thoroughly details how stable interfaces between solid electrolytes and
electrodes are crucial for suppressing lithium dendrite growth, which prevents internal
short circuits and significantly enhances battery safety and cycle life.



Background & Context

Conventional lithium-ion batteries, which rely on liquid electrolytes, consistently face
concerns about thermal runaway and fire risks as energy density increases. With the
widespread adoption of electric vehicles (EVs) and large-scale energy storage systems
(ESS), there is an escalating demand for safer and more reliable battery technologies. All-
solid-state batteries (ASSBs) are actively being researched and developed as a promising
solution, offering the potential to intrinsically enhance safety and substantially improve
energy density and cycle life by replacing liquid with solid electrolytes.

Strategic Significance & Outlook

A deeper understanding of solid-state electrolytes and interface stabilization
mechanisms is indispensable for the practical realization of high-performance and safe
ASSBs. Future research is expected to yield further breakthroughs in optimizing material
design, innovating manufacturing processes, and engineering the electrode/electrolyte
interface. These advancements will accelerate applications such as extended range EVs,
safer charging infrastructure, and more efficient storage for renewable energy, among
many other high-reliability sectors. This technology holds immense potential to reshape
the future of energy storage and make a substantial contribution to achieving a
sustainable global society.

Source: https://thesesjournal.com/index.php/1/article/view/3256
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#30 igus Launches Advanced iglidur® Coating
Solutions, Featuring PTFE-Free IC-05PF, Boosting
Conveyor Reliability and Service Life by Up to 10X
While Meeting PFAS Regulations

OVERVIEW

igus has expanded its iglidur® coating portfolio with new solutions designed to

improve conveyor system performance and durability, including the first PTFE-free

powder coating, IC‐05PF. These high-performance polymer coatings offer up to 10

times greater wear resistance compared to conventional PTFE coatings, aiming for

smoother material flow and reduced maintenance. The IC‐05PF solution is PFAS-

conscious and compliant with FDA and EU standards, ideal for hygiene-sensitive

applications.

Published June 16, 2026  openPR.com  Germany



IN DEPTH

Key Findings

igus has significantly expanded its iglidur® coating portfolio with advanced solutions
aimed at dramatically enhancing the performance and durability of conveyor systems. A
highlight of this expansion is the launch of IC‐05PF, the industry’s first PTFE-free powder
coating. This new high-performance polymer coating is engineered to deliver up to 10
times greater wear resistance compared to conventional PTFE coatings, while being fully
compliant with evolving PFAS regulations.

Technical / Clinical Details

The IC‐05PF coating is based on a specialized high-performance polymer formulation.
When applied to surfaces like conveyor belts and guide rails, it dramatically reduces the
coefficient of friction and minimizes component wear. While PTFE
(polytetrafluoroethylene) offers excellent sliding properties, it is a type of PFAS (per- and
polyfluoroalkyl substance) and is facing increasing regulatory scrutiny due to
environmental concerns. iglidur® IC-05PF achieves comparable or superior sliding
characteristics and wear resistance without the use of fluorinated compounds. This
innovation helps prevent product jams and damage, reduces the frequency of
maintenance for conveyor systems, and ultimately contributes to increased productivity
and reduced operational costs. Furthermore, its compliance with FDA and EU food
contact material standards makes it ideal for hygiene-sensitive industries such as food,
beverage, and pharmaceuticals.

Background & Context

Industries worldwide are constantly seeking ways to extend the lifespan of mechanical
components and reduce maintenance costs. Simultaneously, tightening environmental
regulations, particularly the global movement against PFAS, are compelling companies to
adopt eco-friendly alternative materials. Conveyor systems play an indispensable role in
nearly every industry, including manufacturing, logistics, and packaging, and their
reliability and efficiency directly impact productivity. The introduction of iglidur® IC-
05PF addresses these dual demands, marking a crucial step towards sustainable
industrial operations.



Strategic Significance & Outlook

The new coating solutions from igus, including iglidur® IC-05PF, are set to establish new
benchmarks in conveyor system design and operation. This technology holds significant
market potential, especially in industries striving to move away from fluorinated
compounds. As this PFAS-free, high-performance coating is adopted across a broader
range of industrial applications, it is expected to enhance overall supply chain
sustainability and accelerate the design of products with lower environmental footprints.
iglidur® IC-05PF serves as a prime example of achieving both technological innovation
and environmental protection, promising a substantial contribution to a sustainable
future.

Source: https://www.openpr.com/news/4550650/igus-launches-advanced-iglidur-coating-solutions-to-

boost
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#31 World's First Crewed Solid-State Flight Achieved
with 410Wh/kg Battery, Electrifying Aviation's Future

OVERVIEW

A Reddit post announces the "World's First Crewed Solid-State Flight," featuring a

solid-state battery with a nominal voltage of 22.2V, a nominal capacity of 33000mAh,

and an energy density of 410Wh/kg. This news indicates significant advancements in

solid-state battery technology for aviation applications, potentially including polymer-

based electrolytes for lightweight and high-energy density solutions, marking a

critical milestone in aviation electrification.

Published June 13, 2026  r/electricvehicles (Reddit)  USA



IN DEPTH

Key Findings

A Reddit post has reported the successful completion of the "World's First Crewed Solid-
State Flight." The solid-state battery used for this pioneering flight boasts impressive
specifications: a nominal voltage of 22.2V, a nominal capacity of 33000mAh, and an
exceptional energy density of 410Wh/kg. This achievement marks a significant milestone
in advancing the future of electric aviation, signaling a major leap forward in battery
technology for aerial applications.

Technical / Clinical Details

This solid-state battery technology holds the potential to revolutionize aviation
applications by eliminating the safety risks associated with conventional liquid
electrolytes and enabling significantly higher energy densities. An energy density of
410Wh/kg is substantially higher than existing lithium-ion batteries, meaning aircraft can
achieve longer flight ranges and carry heavier payloads. It is highly probable that this
type of solid-state battery incorporates polymer-based solid electrolytes, which
contribute to reduced weight and enhanced flexibility, offering new design freedoms for
aircraft. Solid electrolytes inherently improve aircraft safety by minimizing the risk of
short circuits and significantly suppressing the potential for thermal runaway, a critical
factor for aerospace applications.

Background & Context

The aviation industry is under immense pressure to electrify its fleet to address climate
change concerns and reduce fuel costs. However, the primary challenge for aviation
electrification has been developing batteries that offer both high energy density and
lightweight properties. Previous battery technologies have not delivered sufficient
performance for electrifying existing aircraft, making manned electric flight particularly
challenging. The success of this "World's First Crewed Solid-State Flight" suggests that
major technological barriers in aviation electrification have been overcome, raising
considerable expectations for the commercialization of electric aircraft.



Strategic Significance & Outlook

This advancement in solid-state battery technology is expected to accelerate the
development of electric aircraft and profoundly impact future urban air mobility (UAM)
and short-to-medium-range regional air transport. Safer, lighter, and higher energy
density batteries will directly translate into extended flight durations, simplified charging
infrastructure, and reduced operational costs. As further scaling and cost reduction
efforts progress, electric aircraft could become a sustainable and economically viable
alternative to traditional jet-fueled aircraft. This trajectory will accelerate the
decarbonization of the entire aviation industry, bringing closer a future of
environmentally friendly air travel, and positioning this technology as a global game-
changer.

Source:

https://www.reddit.com/r/electricvehicles/comments/1u4qtrk/worlds_first_crewed_solidstate_flight_electrifies/
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#32 CALF-15 Membranes Achieve Breakthrough in
H2/CO2 Separation, Surpassing Trade-Off Limits with
Ultrathin Properties and Narrow Nanopores for
Enhanced Permeance and Selectivity

OVERVIEW

This ChemComm publication presents research on CALF-15 membranes with ultrathin

properties and narrow nanopores, demonstrating enhanced H2/CO2 selectivity and

ultrahigh H2 permeance. These polymeric membranes surpass typical trade-off limits

for gas separation. The study highlights a feasible route to obtain CALF membranes

with intrinsic narrow apertures for efficient gas separation, crucial for applications like

hydrogen purification and carbon capture.

Published June 19, 2026  RSC Publishing  UK



IN DEPTH

Key Findings

Research published in *ChemComm* reports a significant breakthrough with CALF-15
membranes, characterized by ultrathin properties and narrow nanopores, demonstrating
exceptional performance in hydrogen (H2)/carbon dioxide (CO2) separation. This
innovative polymeric membrane not only achieves dramatically enhanced H2 selectivity
but also ultrahigh H2 permeance, effectively overcoming the long-standing
"permeability-selectivity trade-off" limitation in the field of gas separation membranes.

Technical / Clinical Details

CALF-15 membranes (amorphous materials derived from Co-MOF-74) feature an
intrinsically narrow and highly uniform pore structure. The research team precisely
fabricated these materials into ultrathin membranes, optimizing the diffusion pathways
for gas molecules. Since H2 molecules are smaller than CO2 molecules, they can
permeate through narrow pores more efficiently. The CALF-15 membrane, owing to its
unique structural properties, excels at distinguishing between the sizes of H2 and CO2
with high precision, selectively allowing H2 to pass while blocking CO2. Measurements
revealed a remarkable improvement in both permeability and selectivity for H2/CO2
separation compared to existing high-performance membranes, demonstrating a
significant leap in gas separation efficiency.

Background & Context

H2/CO2 separation is critically important for clean energy technologies, particularly in
hydrogen production, carbon capture from fossil fuels, and the purification of industrial
off-gases. Currently, these separation processes heavily rely on energy-intensive
cryogenic distillation or absorption technologies, which pose challenges due to high
operating costs and significant environmental footprints. Membrane separation
technology has been viewed as a more energy-efficient and environmentally friendly
alternative. However, balancing high performance (both high permeability and high
selectivity) with manufacturing costs has consistently been a hurdle. This research
successfully addresses this challenge, making a substantial contribution to the realization
of practical gas separation membranes.



Strategic Significance & Outlook

This breakthrough in CALF-15 membranes represents a crucial step towards the
development of a hydrogen energy economy and the reduction of carbon emissions. It
has the potential to directly contribute to the low-cost production of high-purity
hydrogen and significantly improve the efficiency of large-scale CO2 capture plants.
Future efforts will focus on evaluating the commercial scalability, long-term stability, and
performance across various gas mixtures for this membrane technology. This innovative
polymeric membrane is expected to accelerate the development of clean energy
technologies and become an indispensable component in achieving a sustainable
society, enhancing global efforts towards a greener future.

Source: https://pubs.rsc.org/en/content/articlepdf/2026/cc/d6cc03274e?page=search
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#33 MANN+HUMMEL Develops PFAS-Free Air Filters,
Delivering Sustainable, Certified Performance While
Acknowledging ePTFE Alternatives as Future Challenge

OVERVIEW

MANN+HUMMEL has developed air filters with a PFAS-free design, offering

sustainable and certified performance. This innovation focuses on wet-laid glass fiber

nonwovens, traditionally impregnated with PFAS, and has resulted in a solution that

completely dispenses with PFAS impregnation while maintaining moisture resistance,
chemical stability, and airflow. The company emphasizes technological transparency

and is expanding its PFAS-free product portfolio, though acknowledging that ePTFE

media currently lack a viable PFAS-free alternative.

Published June 13, 2026  MANN+HUMMEL  Germany



IN DEPTH

Key Findings

MANN+HUMMEL has successfully developed and introduced air filters featuring a PFAS-
free design, delivering both certified performance and enhanced sustainability. This
innovation underscores the company's commitment to reducing environmental impact
within the filtration industry by eliminating per- and polyfluoroalkyl substances (PFAS)
from traditionally PFAS-impregnated materials.

Technical / Clinical Details

Historically, wet-laid glass fiber nonwovens used in air filters were impregnated with
PFAS to ensure moisture resistance, chemical stability, and optimal airflow.
MANN+HUMMEL's breakthrough involves developing an alternative solution that
maintains these crucial properties without the use of fluorinated compounds. Their new
PFAS-free design preserves the filter's structural integrity and efficiency even in humid
environments, while simultaneously eliminating the risk of releasing harmful chemicals
into the environment. This enables the filters to meet stringent industrial standards and
environmental regulations. However, the company acknowledges that for ePTFE
(expanded polytetrafluoroethylene) media, a viable PFAS-free alternative is not yet
available, marking it as a significant area for future research and development.

Background & Context

PFAS have been widely utilized in numerous products due to their exceptional water and
oil-repellent properties. However, their persistence in the environment and potential
adverse health effects have led to their designation as "forever chemicals," resulting in
increasingly stringent global usage regulations. For products like air filters, developing
high-performance, PFAS-free alternatives has become an urgent imperative.
MANN+HUMMEL's initiative directly responds to these global environmental directives,
aiming to contribute to more sustainable supply chains and responsible manufacturing
practices.



Strategic Significance & Outlook

The PFAS-free designed air filters developed by MANN+HUMMEL will play a critical role
in assisting industries transitioning towards safer and more environmentally friendly
materials. This enables companies to meet high-performance product requirements
while significantly reducing their environmental footprint. The company plans to actively
expand its PFAS-free product portfolio, maintaining technological transparency
throughout this process. In the long term, this technological innovation is expected to
influence other filtration applications, accelerating the decarbonization and de-PFAS-
ization of the entire industry. The development of ePTFE alternatives will be the next
major goal, shaping the future of sustainable filtration solutions and setting new
benchmarks for environmental stewardship.

Source: https://airfiltration.mann-hummel.com/en-uk/insights/sustainability-energy-efficiency/pfas-free-

filter-design.html
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#34 Oerlikon Unveils High-Performance PFAS-Free Thin
Film Coatings, Enhancing Industrial Wear Resistance
and Chemical Stability

OVERVIEW

Oerlikon has introduced new high-performance, PFAS-free thin film coating

technologies for industrial applications. These advanced Diamond-Like Carbon (DLC)

and ceramic coatings offer superior wear resistance, reduced friction, and enhanced

chemical stability, providing sustainable alternatives that fully comply with global
PFAS regulations. This development significantly mitigates environmental and health

concerns associated with traditional fluorinated coatings, accelerating the shift

towards safer industrial solutions.

Published June 12, 2026  Oerlikon  Switzerland



IN DEPTH

Key Findings

Oerlikon, a leading Swiss surface solutions provider, has announced a new line of high-
performance PFAS-free thin film coatings for industrial applications. This innovative
coating technology addresses stringent global PFAS regulations by offering a sustainable
alternative that matches or surpasses the performance of conventional fluorinated
coatings, while significantly reducing environmental impact. The coatings demonstrate
exceptional wear resistance, friction reduction, and chemical stability, providing versatile
solutions across various industrial sectors.

Technical Details

Oerlikon's PFAS-free coatings are primarily based on Diamond-Like Carbon (DLC) and
advanced ceramic materials. DLC coatings, known for their extreme hardness and low
coefficient of friction, extend component lifespan and improve energy efficiency in
mechanical systems. Ceramic coatings provide superior corrosion resistance, high-
temperature stability, and chemical inertness, making them ideal for harsh operational
environments. These materials are precisely applied to substrates using advanced thin
film deposition techniques, achieving nanoscale surface modification. By eliminating per-
and polyfluoroalkyl substances, these new coatings remove toxicity risks throughout the
manufacturing process and product lifecycle, addressing critical environmental and
human health concerns associated with legacy PFAS-containing formulations.

Enhanced Wear Resistance: DLC and ceramic layers drastically reduce wear from
friction contact, contributing to longer component life.

Friction Reduction: Low-friction properties improve mechanical efficiency and
reduce operational energy consumption.

Chemical Stability: The integrity of the coatings is maintained even under severe
chemical exposure, including acids, alkalis, and organic solvents.

Regulatory Compliance: These technologies fully comply with tightening PFAS
regulations worldwide, offering a reliable alternative for industries seeking to de-risk
their supply chains.



Background and Industry Context

PFAS (per- and polyfluoroalkyl substances), often dubbed "forever chemicals" due to
their persistence and detrimental health and environmental impacts, face increasing
global regulatory scrutiny. Many regions, including the European Union, the United
States, and Japan, are implementing restrictions and phasing out PFAS usage. This
regulatory landscape has created an urgent demand for high-performance, PFAS-free
alternative materials across industrial sectors. Oerlikon's announcement directly
responds to this critical need, poised to have a significant impact on industries such as
automotive, aerospace, medical devices, and general machinery, enabling them to meet
future environmental mandates.

Strategic Significance and Outlook

Oerlikon plans to further expand the application scope of these PFAS-free coating
technologies, targeting a broader range of industrial uses. The company intends to
continue investing in research and development, offering customized solutions tailored
to specific customer requirements to solidify its market leadership. By strengthening its
commitment to sustainability and driving technological innovation through
environmentally responsible practices, Oerlikon aims to contribute substantially to the
green transformation of the broader industrial landscape.

Source: https://www.oerlikon.com/en/company/media-releases/detail/advanced-pfas-free-coatings-for-a-
safer-and-better-tomorrow/
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#35 Chemical Recycling Reaches Commercial Scale in
2026, Led by ExxonMobil's 500,000 Ton Annual
Capacity Target

OVERVIEW

In 2026, pyrolysis-based chemical recycling is making a pivotal transition from pilot

projects to industrial-scale operations, introducing pyrolysis-derived polymer

feedstock into global supply chains. This shift provides a crucial solution for hard-to-

recycle plastic waste that mechanical recycling cannot address, significantly
contributing to the circular economy. ExxonMobil aims to chemically recycle 500,000

tons of plastics annually by the end of 2026, emerging as a key driver in this sector

and enabling the production of certified circular polymers for compounders and

extrusion plant operators.

Published June 17, 2026  Nicety Machinery  China



IN DEPTH

Key Findings

The year 2026 marks a significant turning point for chemical recycling of plastics,
particularly pyrolysis, as it transitions from pilot and demonstration projects to full-scale
industrial operations. This expansion will see pyrolysis-derived polymer feedstocks
become a substantial part of global plastics supply chains. This development offers a
practical solution to the challenging problem of "difficult-to-recycle" plastic waste,
including multi-layer films, contaminated plastics, and mixed plastic streams that
mechanical recycling struggles to process. ExxonMobil is poised to be a major player,
targeting the chemical recycling of an impressive 500,000 tons of plastics annually by the
end of 2026.

Technical Details

At the core of chemical recycling lies pyrolysis technology, which involves heating plastic
waste in an oxygen-free environment to decompose it into its basic chemical building
blocks, primarily pyrolysis oil. This pyrolysis oil is then refined and can be used as a high-
quality feedstock, comparable to fossil-derived naphtha, for the production of new
plastics (certified circular polymers). This process allows for the creation of plastic
products with properties and performance equivalent to virgin polymers, making them
suitable for demanding applications like food packaging. The technology facilitates the
establishment of a "closed-loop" system where plastics can be recycled multiple times
without degradation of their intrinsic value or performance.

Pyrolysis Process: Decomposes plastic waste at high temperatures without oxygen,
yielding pyrolysis oil.

Feedstock Quality: The resulting pyrolysis oil boasts a quality comparable to fossil-
derived feedstocks, suitable for new plastic production.

Waste Versatility: Capable of processing a wide range of plastics, including mixed,
contaminated, and multi-layer packaging that challenges mechanical recycling.

Circular Polymers: Ensures the circularity of products, often backed by certifications
like ISCC PLUS.



Background and Industry Context

The escalating global plastic waste crisis, coupled with growing demands for
sustainability from governments and consumers, makes the transition to a circular
plastics economy an urgent imperative. Regulatory frameworks, such as the revised
Packaging and Packaging Waste Directive and the Single-Use Plastics Directive in the
European Union, are becoming increasingly stringent. In this context, chemical recycling
is gaining significant attention as a complementary technology to mechanical recycling,
offering the potential to dramatically increase plastic recovery and utilization rates.
Beyond ExxonMobil, major petrochemical companies like BASF, SABIC, and
LyondellBasell are also accelerating investments in this technology, cementing 2026 as a
pivotal year for chemical recycling's shift towards becoming a mainstream industrial
process.

Strategic Significance and Outlook

The commercial scaling of chemical recycling holds profound implications for
compounders and extrusion plant operators, providing a more sustainable and
potentially stable source of polymer feedstock. This will enable companies to meet
ambitious recycled content targets and reduce the environmental footprint of their
consumer products. As technology optimization and cost efficiencies improve, the
market share of chemically recycled plastics is expected to grow exponentially. This will
allow the entire plastics industry to lessen its dependence on fossil resources and build a
more resilient, circular supply chain, fostering long-term environmental and economic
benefits.

Source: https://nicetymachinery.com/chemical-recycling-commercial-scale-2026-pyrolysis-derived-
polymer-feedstock/
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#36 Stellantis and Factorial Energy Initiate North
American Road Testing of New Solid-State Battery in
Dodge Charger

OVERVIEW

Stellantis, in collaboration with Factorial Energy, has commenced North American

road testing of a Dodge Charger equipped with a novel solid-state battery pack. This

pivotal trial aims to validate significantly higher energy density, faster recharging

capabilities, and improved reliability across diverse temperatures compared to
conventional lithium-ion batteries. The technology is poised to redefine electric

vehicle (EV) performance and range limitations, marking a critical step towards

commercialization.

Published June 15, 2026  New Atlas  USA



IN DEPTH

Key Findings

Automotive giant Stellantis, in a further step to accelerate the development of innovative
solid-state battery technology, has partnered with Factorial Energy to begin road testing
a prototype Dodge Charger equipped with a new solid-state battery pack in North
America. This validation program seeks to demonstrate in real-world conditions that
solid-state batteries can offer substantially superior performance and safety compared to
traditional liquid-electrolyte lithium-ion batteries, promising revolutionary advancements
in electric vehicle range, charging speed, and overall reliability.

Technical Details

The solid-state battery developed by Factorial Energy replaces the conventional liquid
electrolyte with a solid ceramic or polymer electrolyte, drastically reducing the risk of
thermal runaway and fire, thus creating a much safer battery system. This solid
electrolyte maintains high ionic conductivity while suppressing dendrite formation
(lithium metal crystal growth), thereby improving both battery lifespan and safety.
Furthermore, solid electrolytes enable the use of higher-capacity anode materials, such
as lithium metal, which significantly boosts the battery's energy density. The integration
into the Dodge Charger prototype will allow for detailed evaluation of battery
management system (BMS) optimization, charge/discharge characteristics, and
performance stability under varying climatic conditions (high and low temperatures).
Expected outcomes include extended driving range (projected to substantially exceed
current lithium-ion EVs), ultra-fast charging capabilities in minutes, and superior
performance retention in extreme temperatures.

Enhanced Safety: Solid electrolyte virtually eliminates thermal runaway and fire risks.

Increased Energy Density: Enables use of high-capacity materials like lithium metal
anodes, extending driving range.

Faster Charging: High stability and ionic conductivity of solid electrolytes allow for
quicker charging compared to traditional batteries.

Broader Operating Temperature Range: Maintains stable performance in both
extreme cold and hot environments.



Background and Industry Context

The electric vehicle market is expanding rapidly, yet consumer concerns persist regarding
range anxiety, long charging times, and reduced performance in winter conditions. Solid-
state batteries are anticipated to be a "game-changer" that fundamentally addresses
these challenges, driving intense competition among automotive manufacturers. Major
players like Toyota, Nissan, and Volkswagen are also investing heavily in solid-state
battery R&D, but significant technical hurdles (cost, manufacturability, lifespan) remain
before widespread commercialization. Stellantis's road testing represents a crucial
milestone in overcoming these challenges and could significantly shorten the path to
practical implementation, influencing future EV strategies across the industry.

Strategic Significance and Outlook

The results of these road tests will profoundly influence Stellantis's future electric vehicle
battery strategy. A successful outcome would establish the company's competitive
advantage in the EV market, allowing it to offer more attractive and higher-performing
electric vehicles to consumers. The collaboration with Factorial Energy is also expected to
contribute to the refinement of manufacturing processes for mass production of solid-
state batteries. The advancement of solid-state battery technology is poised to further
accelerate EV adoption and significantly propel the transition towards a sustainable
transportation system globally.

Source: https://newatlas.com/automotive/stellantis-factorial-solid-state-battery-dodge-charger/
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#37 Traceless Launches Industrial Production of 3,000
TPY Home-Compostable Bioplastic from Agricultural
Residues, Securing Major Customers

OVERVIEW

Traceless has commenced industrial-scale production of its bio-based, home-

compostable plastic material at a new facility in Hamburg, Germany, with an annual

capacity of 3,000 tons. Derived from agricultural residues via a proprietary extraction

process, this innovative polymer offers a sustainable alternative to fossil-based
plastics. Key industry players like Mondi, OTTO, and Biesterfeld are already customers,

signaling robust market demand and the material's potential to significantly reduce

plastic waste and environmental impact.

Published June 12, 2026  Sustainable Plastics USA  Germany



IN DEPTH

Key Findings

Traceless has officially launched industrial production of its novel bio-based, home-
compostable plastic material at a new facility in Hamburg, Germany. With an initial
annual capacity of 3,000 tons, this breakthrough represents a significant step towards
commercializing truly sustainable alternatives to conventional fossil-derived plastics. The
company has already secured major customers, including packaging giant Mondi,
leading retailer OTTO, and chemical distributor Biesterfeld, underscoring strong market
confidence and demand for its eco-friendly solution.

Technical / Clinical Details

The Traceless material is a proprietary polymer developed through a unique extraction
process from agricultural residues, transforming what would typically be waste into a
valuable resource. Its core innovation lies in its complete biodegradability and
certification for home composting, which sets it apart from many existing bioplastics that
often require industrial composting facilities. This feature offers consumers and
businesses a convenient, low-barrier solution to plastic waste. The manufacturing
process is designed to be highly resource-efficient, leading to a significantly reduced
carbon footprint compared to traditional plastic production methods. The versatility of
the material allows for application across various product categories, from packaging
films to molded goods, enabling a broad impact on reducing plastic pollution.

Background & Context

The global urgency to address plastic pollution and climate change has intensified the
search for sustainable material solutions. While the bioplastics market has seen growth,
challenges such as limited compostability, performance trade-offs, and infrastructure
requirements have hindered widespread adoption. Traceless addresses these critical gaps
by offering a high-performance material that is genuinely home-compostable,
simplifying end-of-life management and reducing reliance on specialized facilities. This
commercial rollout signals a maturing market for bio-based materials and a strong
industry commitment to transitioning towards more circular supply chains. The utilization
of agricultural residues also aligns with principles of resource efficiency and waste
valorization, adding further environmental and economic benefits.



Strategic Significance & Outlook

The commencement of industrial production by Traceless marks a pivotal moment for
the bioplastics sector. This scaling up of manufacturing capabilities is crucial for meeting
the growing demand for sustainable materials and demonstrates the feasibility of
bringing advanced bio-based solutions to market. The company plans further expansion
to increase its production volume and broaden its application scope across various
industries. Such innovations are instrumental in driving systemic change within the
plastics economy, fostering a shift away from linear "take-make-dispose" models
towards more regenerative and circular approaches. The success of Traceless will likely
encourage further investment and development in next-generation sustainable
polymers, impacting global efforts to achieve environmental targets and create a more
sustainable future.

Source: https://www.sustainable-plastics-conference.com/news/traceless-turns-farm-waste-into-
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