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Benzoxazine-based innovations, especially
BPNBZ, enhance durability and protection in
electronics and apparel.

Self-healing polymers, particularly vitrimers,
extend product lifespan in automotive, aerospace,
and electronics.

New U.S. plastic recycling regulatory change
poised to unlock billions in investment
opportunities.

PureCycle Technologies secures critical quality
certifications for high-purity recycled
polypropylene in Ohio.

Insufficient recycling infrastructure leaves vast
plastic waste untreated, demanding urgent
innovation and investment.

U.S. industry unveils new manufacturing plants in
May 2026, accelerating investments in materials
and recycling.

NIH Data Book FY2025 updates underway,
releasing research funding trends and
opportunities for biomedical materials.

Eni and Seri Industrial partner to develop Lithium
Iron Phosphate (LFP) stationary battery supply
chain in Europe.

Wanhua Chemical showcases high-performance
Super Absorbent Polymer (SAP) products for
healthcare and hygiene.

Lummus Technology launches Thermacrack™ C5
to unlock higher-value production in specialty
chemicals from C5 olefins.

Trillium Renewable Chemicals inaugurates
'Project Falcon' demo plant for bio-based
acrylonitrile production.

Europe's plastic circular economy growth
plummets, with over 70% of plastic waste
incinerated or landfilled.
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I Three Questions That Demand Your Decision This Week

@ Is your chemical recycling strategy robust against growing regulatory scrutiny?

New York's 'Packaging Reduction Act' challenges chemical recycling's efficacy, while Europe's recycling growth
plummets. Evaluate if your investments align with evolving definitions of 'true' recycling.

® Are your next-gen battery platforms ready for extreme cold environments?

A new zwitterion polymer electrolyte enables superior -10°C cycle stability for Li-metal batteries. Assess if your
EV/ESS designs can match this performance to capture cold-climate markets.

©® How quickly can you integrate Al to accelerate complex material design cycles?

Bayesian Al surrogates cut CFRP battery enclosure design from weeks to hours. Your competitors are
leveraging Al for composites; assess if your R&D; is adopting similar tools to maintain speed.

I Opportunities vs. Threats for US/European Companies
Opportunity vs. Threat Matrix for US/European Companies
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® AI CFRP Opp. Faster design Al adoption gap
® Li-Batt Opp. Cold-climate EVs Long R&D; cycle
® USRegs Critical Investment influx Compliance burden
® BioACN Opp. Green feedstock Scale-up risk
® EUCrisis Threat Policy reform Market stagnation
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I Deep Dive @ — AI-Driven Biocatalytic Plastic Depolymerization

#01 | 2026/05/28 | EurekAlert! | Tech Novelty® ® ® ® ® Proximity® @ OOO Market Impact® ® ® ® ® Data

Reliability® ® ® OO US/EU Relevancceo ® ® ® ®

Al-driven enzyme design and multi-enzyme cascade systems are revolutionizing biocatalytic plastic
depolymerization, enabling efficient degradation of diverse plastic waste under mild aqueous conditions. This
approach transforms complex plastic mixtures into constituent monomers, significantly enhancing

sustainability and reducing environmental impact compared to conventional methods.

The technology processes not only major plastics like PET and PU but also multilayer and contaminated
waste streams at mild temperatures (ambient to ~70°C) and neutral pH, promising substantial energy

savings and improved safety.

» Strategic Analyst's Perspective

Strategic Analyst's Perspective: [Opportunity] This breakthrough offers US/EU materials and
component suppliers a chance to develop and license advanced enzyme technologies, enabling
OEMs to meet circular economy targets. [Threat] Companies reliant on traditional recycling
methods or virgin plastic production face obsolescence if they don't invest in this 'green’
alternative. Published numbers are promising but require validation at industrial scale.
Technical barriers include enzyme stability, cost-effective production, and processing diverse,
highly contaminated real-world waste streams. Next Actions: [R&D;] Initiate enzyme R&D;
partnerships with academic labs (this week). [Strategy] Evaluate potential M&A; targets in
biocatalytic recycling (1 month). [Procurement] Assess long-term monomer supply chain
diversification (quarter+).

I Deep Dive @ — Denovia's Low-Temp Chemical Recycling for Textiles

#02 | 2026/06/05 | Powder & Bulk Solids | Tech Novelty® ® ® ® O Proximity® @ ® OO Market Impact® ® ® ® O Data
Reliability® ® ® ® O US/EU Relevancceo ® ® ® ®

Denovia's novel chemical recycling technology converts contaminated post-consumer textile waste into
high-purity terephthalic acid (PTA) monomers at a low temperature of 70-90°C. This breakthrough offers a
significantly lower environmental footprint than conventional methods.

The process efficiently depolymerizes PET from discarded polyester textiles into virgin-grade PTA, suitable for
new clothing and packaging. Its ability to handle contaminated waste reduces sorting costs and expands
feedstock diversity, establishing a circular supply chain for high-quality materials.

» Strategic Analyst's Perspective

Strategic Analyst's Perspective: [Opportunity] US/EU textile and plastics OEMs can secure a
supply of high-purity recycled monomers, meeting sustainability goals and consumer demand.
Technology licensors have a clear path for market entry. [Threat] Companies without
low-temperature chemical recycling capabilities risk falling behind in sustainable textile
production and facing increased regulatory pressure. The technology is in commercial trials,
suggesting realism, but scale-up economics and feedstock availability remain key challenges.
Next Actions: [Business Dev] Explore licensing agreements with Denovia (this week).
[Procurement] Pilot integration of recycled PTA into textile/packaging supply chains (1 month).
[Strategy] Develop a roadmap for circular textile material adoption (quarter+).
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I Deep Dive ® — Zwitterion Electrolyte for Low-Temp Li-Metal Batteries

#12 | 2026/06/03 | PubMed (Journal of the American Chemical Society) | Tech Novelty® ® ® ® ® Proximity®@ OOOO
Market Impact® ® ® ® O Data Reliability® ® ® ® ® US/EU Relevancco ® ® ® @

A zwitterion-modified quasi-solid-state polymer electrolyte with a Janus interface achieves superior -10°C
cycle stability in low-temperature lithium metal batteries. This design lowers Li+ desolvation barrier and
suppresses anode side reactions.

The electrolyte exhibits high ionic conductivity (0.66 mS cm-1) and Li+ transference number (0.61) at room
temperature, with robust mechanical strength. This breakthrough overcomes a critical challenge for EVs and

energy storage in cold climates, enabling reliable performance.

» Strategic Analyst's Perspective

Strategic Analyst's Perspective: [Opportunity] US/EU battery manufacturers and EV OEMs can
gain a significant competitive edge by integrating this technology, unlocking new markets in
cold-weather regions. [Threat] Current battery platforms lacking robust low-temperature
performance risk market share erosion. Published data from JACS is highly reliable, but
commercialization requires overcoming challenges in large-scale synthesis, manufacturing
integration, and long-term stability under real-world cycling conditions. Next Actions: [R&D; ]
Initiate internal research or academic partnerships on zwitterion electrolytes (this week).
[Strategy] Re-evaluate EV/ESS product roadmaps for cold-climate performance (1 month).
[Procurement] Investigate potential suppliers for advanced polymer electrolyte components
(quarter+).

I Other Notable Articles

Al for CFRP Design (Addcomposite)
TNeeoeeoe® POOeOOO Mleoo®eO

Bayesian Al slashes CFRP battery enclosure design from weeks to hours, critical for EV and aerospace.

U.S. Plastic Recycling Regulatory Change Poised to Unlock Billions in Investment Opportunities (Sustainable Plastics USA 2026)
TNeOOOO Peooeoe® Meooo®e®

U.S. regulatory change poised to unlock billions in plastic recycling investment, driving market shifts.

PureCycle Technologies Secures Critical Quality Certifications for High-Purity Recycled Polypropylene in Ohio Facility (Sustainable Plastics USA 2026)
TNe@®@OOO PeeeeO Mfeo@®®O

PureCycle's certifications validate high-purity recycled PP, setting new standards for circular supply chains.

Lummus Technology Launches New C5 Solution, Thermacrack™ C5, to Unlock Higher-Value Production in Specialty Chemicals (Plastics News)
TNeeoeeoO Peoeoee MeoooO

Lummus's Thermacrack™ C5 unlocks higher-value specialty chemicals from C5 olefins, optimizing polymer

precursors.

Trillium Renewable Chemicals Inaugurates 'Project Falcon' Bio-Acrylonitrile Production Demo Plant (Investment Reports)
I XXX IORL X X JIOIORIL X X X JO

Trillium's demo plant for bio-acrylonitrile signals a shift towards sustainable carbon fiber and ABS feedstocks.
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I Recommended Actions This Week

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

I Immediate (this week)

e [Strategy] Monitor US/EU legislative developments on chemical recycling and PFAS bans, assessing
potential impact on product portfolios.

e [R&D;] Launch internal review of AI-driven design tools for composite materials, identifying pilot
projects.

e [Procurement] Identify potential partners or suppliers for advanced low-temperature battery
materials.

| Short-term (1 month)

¢ [Business Dev] Engage with emerging bio-based chemical suppliers (e.g., Trillium) to secure future
sustainable feedstocks.

e [R&D;] Evaluate investment in biocatalytic or low-temperature chemical recycling technologies to
address textile/plastic waste.

o [Executive] Assess the strategic implications of increased US manufacturing investments in materials
and recycling.

| Medium-long term (quarter+)

e [Supply Chain] Develop resilient, circular supply chains for key polymers (e.g., PP, polyester) to meet
regulatory and sustainability targets.

¢ [R&D;] Establish long-term research programs for self-healing polymers and high-performance
benzoxazine resins for next-gen products.

¢ [Legal/IP] Review IP landscape for advanced recycling and bio-based materials to identify licensing
opportunities or risks.

troy-technical.jp/en | Original curation. Article copyrights belong to respective authors. | Gemini API + Claude | 2026-06-07
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Al and Multi-Enzyme Systems Revolutionize
Biocatalytic Plastic Depolymerization, Enhancing
Sustainable Recycling

Published May 28, 2026  EurekAlert!

| overview

Artificial Intelligence (Al)-driven enzyme design and multi-enzyme cascade systems
are making significant strides in biocatalytic plastic depolymerization, positioning
them as a promising avenue for enhanced sustainable plastic recycling. Unlike
conventional physicochemical processes, this enzymatic depolymerization operates
gently under aqueous conditions, obviating the need for harsh reagents or high
energy input. Its capacity to transform diverse plastic waste into constituent
monomers holds substantial promise for advancing the circular economy by
dramatically improving the efficiency and sustainability of plastic recycling while

reducing environmental impact.



| N DEPTH

Key Findings

Biocatalytic plastic depolymerization technology is achieving remarkable progress
through the integration of artificial intelligence (Al) for enzyme design and the
application of multi-enzyme cascade systems, paving new ways for sustainable plastic
recycling. This innovative approach addresses the challenges of high energy
consumption and aggressive reagent use associated with conventional physicochemical
recycling methods, enabling efficient plastic degradation under environmentally friendly

aqueous conditions.

Technical & Clinical Details

Biocatalytic plastic depolymerization is a process that utilizes specific enzymes to break
down polymers into their constituent monomer units. The incorporation of Al optimizes
enzyme design, significantly boosting both efficiency and speed of degradation tailored
to specific plastic types and structures. Furthermore, multi-enzyme cascade systems
allow multiple enzymes to work synergistically, effectively processing complex plastic
mixtures and recalcitrant polymers that are otherwise difficult to recycle. This expands
the capability to handle not only major plastics like PET and PU but also multilayer
plastics and contaminated waste streams. Operating at mild temperatures (e.g., ambient
to ~70°C) and neutral pH, this technology promises substantial energy savings and

enhanced safety.

Background & Context

The global plastic waste crisis continues to escalate, overwhelming existing recycling
infrastructure. Traditional mechanical recycling often leads to quality degradation, while
thermochemical methods like pyrolysis and gasification require high energy inputs and
can have significant environmental footprints. Biocatalytic depolymerization has
emerged as a 'green’ alternative, spurring intensive research and development in recent
years. The integration of Al marks a critical acceleration point towards practical
implementation, broadening the spectrum of plastic types that can be effectively

recycled.



Strategic Significance & Outlook

Al-driven and multi-enzyme biocatalytic plastic depolymerization is poised to play a
central role in the future circular economy. Further optimization and scale-up of this
technology are expected to facilitate its adoption in large-scale plastic recycling facilities,
significantly reducing reliance on virgin plastic production. Future goals include
developing 'universal' enzyme recycling systems capable of processing all types of plastic
waste, alongside establishing more cost-effective enzyme production methods. This

technology is becoming indispensable for achieving a truly sustainable society.

Source: https://www.eurekalert.org/news-releases/1129897

Collected: June 05, 2026 | Automated Research System (Gemini API)
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Denovia's Low-Temperature Chemical Recycling
Converts Contaminated Fast Fashion Waste into
Polyester Monomers at 70-90°C

Published June 05, 2026 Powder & Bulk Solids  USA

| overview

Sustainable plastics recycler Denovia has announced a breakthrough in commercial
trials, successfully converting contaminated post-consumer textile waste into high-
purity terephthalic acid (PTA) monomers, the foundation of polyester, using a novel
chemical recycling technology. This depolymerization process operates rapidly at a
low temperature range of 70-90°C, offering a significantly lower environmental
footprint compared to conventional pyrolysis or mechanical recycling. This
technology provides a new solution to the fast fashion waste crisis, accelerating the
circular economy in the textile and plastics industries by substantially reducing

reliance on virgin petrochemicals.



| N DEPTH

Key Findings

Denovia, a sustainable plastic recycling company, has announced a significant
breakthrough in commercial trials, successfully developing a chemical recycling
technology that converts contaminated post-consumer textile waste into high-purity
terephthalic acid (PTA) monomers, the essential building block for polyester. A notable
aspect of this innovative depolymerization process is its rapid operation at a relatively
low temperature range of 70-90°C, leading to a significantly reduced environmental

impact compared to traditional pyrolysis or mechanical recycling methods.

Technical & Clinical Details

Denovia's chemical recycling technology employs a depolymerization approach to
directly break down PET (polyethylene terephthalate) from discarded polyester textile
waste into its constituent terephthalic acid monomers. Unlike energy-intensive
conventional thermolysis, this low-temperature process proceeds efficiently under mild
conditions (70-90°C), resulting in substantial energy cost savings. The technology's
ability to process contaminated textile waste further reduces the effort and cost
associated with sorting and enhances feedstock diversity. The resulting PTA monomers
are of virgin-grade quality, suitable for producing new polyester products (clothing,
packaging, industrial fibers, etc.), thereby establishing a supply chain for high-quality

circular materials.

Background & Context

The rise of fast fashion has led to a severe waste problem, with vast quantities of clothing
discarded in short cycles, primarily ending up in landfills or incineration. Traditional
mechanical recycling faces limitations due to fiber quality degradation and difficulties in
separating mixed textiles. Denovia's technology overcomes these challenges by reliably
supplying high-quality recycled raw materials, significantly advancing the circular
economy in the textile industry. Through licensing agreements, companies can integrate
this depolymerization process into their existing manufacturing facilities, ensuring

financial sustainability for the adoption of circular practices.



Strategic Significance & Outlook

Denovia's chemical recycling technology is anticipated to have a profound impact on the
global textile and plastics industries as a powerful solution to the fast fashion waste
crisis. Future expansion of its application to a wider range of composite plastics and
textile waste is expected, contributing significantly to reducing plastic pollution and
optimizing resource utilization. The widespread adoption of this technology will be
crucial for brand owners to achieve their sustainability targets and respond to growing

consumer environmental consciousness.

Source: https://www.powderbulksolids.com/chemical/fast-fashion-is-fast-filling-landfills

Collected: June 05, 2026 | Automated Research System (Gemini API)
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New York Lawmakers Advance 'Packaging Reduction
and Recycling Infrastructure Act,' Countering Plastic
Industry’s Misleading Claims on Chemical Recycling

Published June 02, 2026  Beyond Plastics  USA
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| overview

New York lawmakers and advocates are actively pushing the 'Packaging Reduction
and Recycling Infrastructure Act (PRRIA)' and refuting the plastic industry's misleading
assertions regarding chemical recycling. They contend that chemical recycling is not a
genuine solution but rather an industry pretext for increasing plastic production. The
bill aims to reduce single-use packaging by 30% over 12 years, mandate recycling
rates for most packaging, and prohibit the use of hazardous chemicals like PFAS,

reflecting a growing global trend towards stricter regulations on plastic pollution.



| N DEPTH

Key Findings

In New York State, advocates and legislators are strongly pushing the 'Packaging
Reduction and Recycling Infrastructure Act (PRRIA)," directly countering misleading
claims from the plastics industry regarding chemical recycling. This legislation aims to
reduce single-use packaging by 30% over the next 12 years, mandate specific recycling
rates for the majority of packaging materials, and critically, prohibit the use of hazardous

‘forever chemicals,' including PFAS.

Technical & Clinical Details

The PRRIA bill employs a multifaceted approach to address plastic pollution from both
environmental and public health perspectives. Specifically, it establishes targets for
overall packaging material reduction and promotes the development of recyclable
designs and infrastructure. Regarding chemical recycling, legislators argue that these
processes often involve high energy consumption and pollutant emissions, failing to
achieve true closed-loop recycling. The prohibition of hazardous chemicals like PFAS
(per- and polyfluoroalkyl substances) is particularly significant, as these substances are
highly persistent in the environment and pose long-term risks to human health and
ecosystems. Critics note that much of the chemical recycling to date has primarily

resulted in fuel production, rather than the true material recycling of plastics.

Background & Context

Plastic waste is a global challenge, leading to intensified regulatory efforts worldwide.
The plastics industry often promotes chemical recycling as an 'innovative solution' to
justify increased production. However, environmental organizations and some lawmakers
have raised concerns about its efficacy, environmental impact, and transparency. The
debate surrounding New York's PRRIA bill starkly illustrates this industry-versus-advocate
dynamic, prompting a broader discussion about what constitutes truly sustainable
solutions. The passage of this bill could set a significant precedent for other states and

influence international regulatory trends.



Strategic Significance & Outlook

The enactment of the PRRIA bill will mark a pivotal shift in plastic waste management
policy within New York State. Packaging manufacturers and retailers will face demands
for more sustainable material usage and investments in recycling infrastructure. The
chemical recycling industry will be pressured to improve its transparency and
demonstrate genuine recycling capabilities. This legislative action is expected to deepen
public understanding of recycling technology definitions and the importance of eco-
friendly product design, ultimately leading to more stringent environmental standards

and influencing consumer choices.

Source: https://www.beyondplastics.org/press-releases/lawmakers-advocates-correct-record-chemical-

recycling-prria

Collected: June 05, 2026 | Automated Research System (Gemini API)
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Top 10 PFAS-Free Apparel Brands Emerge, Expanding
Choices for Environmentally and Health-Conscious
Consumers

Published June 01, 2026 The Good Trade USA
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| overview

As environmental awareness grows, the selection of PFAS (per- and polyfluoroalkyl
substances)-free apparel brands is expanding, prioritizing healthier options for skin,
body, and the environment. Advances in textile technology now enable PFAS-free
fabrics to deliver comfort, elasticity, and durability comparable to conventionally
chemically treated products, without sacrificing performance or style. This marks a
significant development in enhancing product sustainability and increasing
transparency and safety for consumers. The move to avoid PFAS, known as 'forever
chemicals' due to their persistence and potential for accumulation in the environment

and human body, is rapidly accelerating.



| N DEPTH

Key Findings

The market for PFAS (per- and polyfluoroalkyl substances)-free apparel brands has
significantly expanded, offering consumers healthier and more sustainable clothing
options for both personal well-being and the planet. Driven by advances in textile
technology, PFAS-free fabrics now match or even exceed the durability, style, comfort,
elasticity, and longevity of conventionally chemically treated products. This represents a
crucial step towards enhancing product sustainability and safety, reflecting a broader

industry shift towards cleaner manufacturing practices.

Technical & Clinical Details

PFAS chemicals, known for their water and stain-repellent properties, have been widely
used in outdoor and rainwear. However, often dubbed 'forever chemicals,' PFAS are
highly persistent in the environment, bioaccumulate through the food chain, and are
linked to various adverse health effects, including cancer, immune system disorders, and
reproductive issues. In response, PFAS-free technologies achieve comparable
functionality (water repellency and breathability) without fluorinated compounds. These
rely on physical and biological approaches such as micro-fiber structures, dense weaves,
or plant-based water-repellent coatings. Innovations like Gore-Tex's PFAS-free
alternatives and widespread adoption of Nikwax and PFC-free DWR technologies
demonstrate this shift. These new technologies effectively repel water molecules while

maintaining fabric breathability, ensuring comfortable wear.

Background & Context

Rising consumer environmental and health awareness, coupled with increasing PFAS
regulations globally, are accelerating the apparel industry's transition to PFAS-free
products. Legislative proposals in Europe and the United States to restrict or ban PFAS
are pressuring brands to eliminate these chemicals throughout their supply chains. This
regulatory pressure and evolving market demand are stimulating R&D investments,
driving innovation in safer and more sustainable textile technologies. Companies are
leveraging eco-friendly production processes to enhance brand image and establish a

competitive edge.



Strategic Significance & Outlook

PFAS-free clothing is rapidly becoming a new standard in the apparel market. More
brands are expected to follow suit, further diversifying products that combine
performance and sustainability through continuous innovation. The evolution of PFAS-
free technologies in high-performance outdoor and sportswear, in particular, will
continue to offer consumers safer and more environmentally friendly choices. This
transformation symbolizes a shift towards a more responsible fashion industry that
minimizes chemical use and prioritizes sustainable materials and manufacturing

processes.

Source: https://www.thegoodtrade.com/features/pfas-free-clothing/

Collected: June 05, 2026 | Automated Research System (Gemini API)


https://www.thegoodtrade.com/features/pfas-free-clothing/

Polymer-Plastics Technology and Materials, Vol. 65,
Issue 10, Features Latest Research in DLP 3D Printing
Composites and Multifunctional Food Packaging

Published May 28, 2026  Taylor & Francis Online UK

| overview

The 2026 Volume 65, Issue 10 of '‘Polymer-Plastics Technology and Materials' has
been published, featuring extensive new research on polymer and plastic materials.
Highlights include a comprehensive performance evaluation of DLP 3D printing
composite resins, structural and electrical property analyses of PVDF/ZnTiO3
composites, and a review of multifunctional design strategies for food packaging
films, emphasizing tear resistance and barrier properties. These studies represent
significant advancements in addressing modern environmental challenges and

contribute to the development of next-generation materials for a sustainable future.
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Key Findings

Volume 65, Issue 10 of '‘Polymer-Plastics Technology and Materials," published in 2026,
presents several groundbreaking research findings in the field of polymer and plastic
materials. This issue includes a comprehensive performance evaluation of composite
resins for DLP (Digital Light Processing) 3D printing, a detailed analysis of the structure,
morphology, and electrical properties of PVDF/ZnTiO3 composites, and a review on
multifunctional design strategies for food packaging films that combine tear resistance

and permeation barrier properties, addressing current environmental concerns.

Technical & Clinical Details

Research on DLP 3D printing composite resins in this issue delves into evaluating the
mechanical strength, thermal stability, and hardness of various composite resins to
further advance DLP technology, known for its high-resolution and precise fabrication
capabilities. This research aims to accelerate the selection and development of optimal
resin materials for specific industrial applications. Furthermore, studies on PVDF
(polyvinylidene fluoride) and ZnTiO3 (zinc titanate) composites demonstrate that
combining these materials enhances piezoelectric and dielectric properties, showing
potential for applications in electronic devices like sensors and actuators. A particularly
notable contribution is the review on multifunctional food packaging films, which
proposes new film designs that are tear-resistant and effectively block oxygen and water
vapor transmission. This addresses critical issues such as plastic waste and the need to
extend food shelf life, integrating biodegradable polymers, nanocomposites, and active

packaging technologies.



Background & Context

Polymer materials are fundamental to various industries, including electronics,
automotive, medical, and packaging. The evolution of 3D printing technology has
enabled customizable parts manufacturing and rapid prototyping, significantly
transforming industries. Simultaneously, growing environmental awareness has
generated new demands for the sustainability and functionality of packaging materials.
High-performance polymers like PVDF are valued for their properties in sensors and
energy storage devices, with composite materials promising further performance
enhancements. These studies provide foundational knowledge to solve existing

challenges in respective fields and accelerate next-generation product development.

Strategic Significance & Outlook

The research featured in this issue points to crucial directions shaping the future of
polymer science. Optimization of DLP 3D printing composite resins will enable higher-
performance additive manufacturing, revolutionizing the production of medical devices
and complex industrial parts. The study on PVDF/ZnTiO3 composites will contribute to
enhancing smart materials and loT devices, while the multifunctional design of food
packaging films will be indispensable for achieving a sustainable society by reducing
both food waste and plastic waste. Further research and development in these areas are

expected to lead to more efficient and environmentally friendly material solutions.

Source: https://www.tandfonline.com/toc/Ipte21/current
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COMSOL and Infrared Thermography Enable
Quantitative Defect Characterization in Multi-Material
Power Equipment, Elucidating CFRP Thermal Behavior

Published June 05, 2026  Preprints.org  Switzerland

| overview

A new study successfully investigated the thermal response mechanisms and
quantitative characterization of defects in multi-material power equipment using
COMSOL Multiphysics finite element simulations and experimental validation. A 3D
transient heat transfer model for air voids and foreign inclusion defects in Carbon
Fiber Reinforced Polymer (CFRP) and epoxy resin matrices was established. It
quantitatively demonstrated that thermal diffusivity is the dominant factor governing
defect signal evolution, with CFRP showing rapid heat propagation and early transient
response, while epoxy resin generates delayed thermal signals. This significantly

contributes to improving the accuracy of non-destructive testing technologies.
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Key Findings

Recent research on the thermal response mechanisms and quantitative characterization
of defects in multi-material power equipment has yielded new insights for non-
destructive testing technologies through finite element simulations using COMSOL
Multiphysics and experimental validation. The study established a 3D transient heat
transfer model for air voids and foreign inclusion defects present in Carbon Fiber
Reinforced Polymer (CFRP) and epoxy resin matrices, quantitatively demonstrating that
thermal diffusivity is the primary factor governing the evolution of defect signals.
Notably, it was revealed that CFRP exhibits rapid heat propagation and an early transient

response, whereas epoxy resin generates delayed and slowly increasing thermal signals.

Technical & Clinical Details

This research combined infrared thermography with numerical simulations to detect and
evaluate internal defects (such as air voids and foreign inclusions) in dissimilar materials
like CFRP and epoxy resin used in power equipment. COMSOL Multiphysics simulations
enabled detailed modeling of heat transfer behavior across various defect types, sizes,
and depths, allowing for theoretical predictions of thermal responses. Experiments
involved heating samples with embedded defects using a pulse thermal source and
monitoring temperature changes with an infrared camera, confirming a high correlation
with simulation results. The findings showed that defects within CFRP layers rapidly
influence surface temperature due to high thermal diffusivity, generating early
detectable thermal signals. Conversely, defects in epoxy resin, with its lower thermal
diffusivity, exhibit slower heat propagation and delayed signal appearance. This
quantitative characterization of material-specific thermal response properties provides

fundamental data for more accurately estimating defect depth and type.



Background & Context

In high-performance components used in power equipment, particularly those utilizing
composite materials, internal defects can severely compromise structural integrity and
safety. Traditional non-destructive testing (NDT) techniques often have limitations in
precisely locating, sizing, or identifying defect types. While infrared thermography offers
advantages like non-contact and rapid wide-area inspection, understanding how
different material properties affect heat transfer was crucial for improving its accuracy.
This study aimed to address this challenge and enhance the reliability of defect detection

in multi-material composite structures.

Strategic Significance & Outlook

The models and insights developed in this research represent a significant advancement
in the field of non-destructive testing for multi-material power equipment, including
CFRP and epoxy resins. In the future, integrating these quantitative characterization
methods into actual manufacturing lines and maintenance processes is expected to
strengthen quality control and reduce failure rates. Furthermore, combining this with Al
and machine learning could enable automated defect detection and advanced
diagnostics, contributing to improved reliability of power infrastructure. The technology
also holds promise for application in other composite-intensive industries such as

aerospace, automotive, and renewable energy.

Source: https://www.preprints.org/manuscript/202606.0501
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3DXTech: PEEK Filament Establishes High-Performance
Benchmark for High-Temperature 3D Printing

Published June 02, 2026 3DXTech USA

PEEK

| overview

Made in the USpL

Polyetheretherketone (PEEK) filament has established the industry benchmark for
high-performance 3D printing, owing to its exceptional mechanical, thermal, and
chemical properties. PEEK offers an unmatched combination of strength, heat
resistance, and durability in high-temperature environments, making it a primary
choice for demanding applications in aerospace, automotive, medical, and industrial
manufacturing. This material empowers designers and engineers with new

possibilities for parts operating in extreme conditions.
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Key Findings

Polyetheretherketone (PEEK) filament has solidified its position as the de facto
benchmark in high-performance 3D printing due to its extraordinary mechanical
properties, thermal stability, and chemical resistance. PEEK's unique balance of strength,
heat resistance, and durability, particularly under high-temperature conditions, surpasses
most other materials, making it a preferred choice for extremely demanding applications

in aerospace, automotive, medical, and industrial manufacturing.

Technical & Clinical Details

PEEK is a semi-crystalline, high-performance thermoplastic polymer with exceptional
properties derived from its molecular structure. It boasts a high melting point of
approximately 343°C and can sustain continuous operating temperatures up to 250°C,
retaining its mechanical properties even in high-heat environments. This characteristic is
critical for components used near engines or within high-temperature process
equipment. Furthermore, PEEK exhibits high resistance to a wide range of chemicals,
including acids, bases, organic solvents, and hydrolysis, making it suitable for sterilization
processes in medical applications and chemical plants. Its superior wear resistance and
excellent biocompatibility also contribute to its adoption in applications requiring long-
term reliability and safety, such as medical implants (bone substitutes, dental) and food

processing equipment.

In 3D printing, PEEK filament enables the custom manufacturing of complex parts.
However, due to its high melting point and crystallization behavior, high-performance
3D printers with precise temperature control and a suitable build environment (e.g.,
heated chambers) are essential. Additive manufacturing with PEEK allows for on-demand
production of lightweight, high-functionality components, achieving design freedom and
cost efficiency difficult to match with traditional subtractive machining or injection

molding.



Background & Context

In the aerospace industry, PEEK is increasingly replacing traditional metal components to
enhance fuel efficiency and reduce aircraft weight. The automotive sector is seeing rising
demand for PEEK in under-the-hood parts and lightweight structural components. In the
medical field, PEEK is crucial for customized implants and surgical instruments tailored to
individual patient needs. Industrial manufacturing benefits from PEEK's use in chemically
resistant pump components and high-temperature bearings and gears, contributing to

extended product life and reduced maintenance costs.

Strategic Significance & Outlook

The 3D printing market for PEEK filament is projected for continuous growth. Advances
in materials science are expected to lead to the development of more processable PEEK
grades and enhanced composite technologies. Concurrently, as 3D printer technology
becomes more high-performing and cost-effective, more companies will be able to
adopt PEEK for additive manufacturing. This will further expand PEEK's application range
in sectors demanding high reliability and performance, such as aerospace, medical,

automotive, and defense, driving innovative product development.

Source: https://www.3dxtech.com/blogs/featured/peek-filament-understanding-the-benchmark-for-high-

temperature-3d-printing
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Addcomposite Slashes CFRP Battery Enclosure Design
Cycle from Weeks to Hours with Bayesian Al Surrogates
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CFRP Battery Enclosures for —40 °C
Side-Pole Impact: How Bayesian Al
Surrogates Cut the Design Loop From
Weeks to Hours Fet

w@

Learn how Al-driven surrogates accelerate CFRP
battery enclosure optimization.

CFRP BATTERY ENCLOSURES:
THE COLD-WEATHER IMPACT,
THE UNCERTAINTY PROBLEM,
THE AI-DRIVEN SOLUTION

| overview

Addcomposite successfully utilized Bayesian Al surrogate models in a new open-
access study to dramatically reduce the design cycle for CFRP battery enclosures from
weeks to just hours, leveraging only 50 crash simulations. This innovative approach
addresses extreme cold side-pole impact scenarios, compliant with China's new GB
38031-2025 safety standards, by eliminating the need for hundreds of costly finite
element (FE) crash simulations. This technology has the potential to accelerate the
development of high-performance composite products and drastically shorten time-

to-market.
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Background

The rapid expansion of the electric vehicle (EV) market underscores the increasing
criticality of battery safety and performance. Carbon Fiber Reinforced Polymer (CFRP)
battery enclosures are crucial components for both weight reduction and enhanced
safety in EVs. However, designing these enclosures to withstand side-pole impacts in
extreme cold conditions, such as -40°C, presents significant challenges due to the brittle
behavior of materials at low temperatures, demanding sophisticated simulations and
rigorous validation. Traditional design processes for such complex scenarios typically
necessitate hundreds of finite element (FE) simulations across a vast array of design
parameters—including material composition, layer thickness, and geometry—to identify
optimal structures. This conventional approach is highly demanding of both time and
computational resources. Furthermore, stricter safety standards, such as China's GB
38031-2025, are imposing new and more stringent requirements on battery enclosure
design, highlighting the need for a more efficient and agile development cycle for

materials with complex behaviors like CFRP.

Key Findings

A new open-access study by Addcomposite marks a significant breakthrough by
dramatically accelerating the design cycle for CFRP battery enclosures through the
innovative application of Bayesian Al surrogate models. The research successfully
mapped the extensive design space for CFRP battery casings in extreme cold side-pole
impact scenarios, fully adhering to China's stringent safety standard GB 38031-2025.
Remarkably, this was achieved using a mere 50 crash simulations to train the Al model,
fundamentally eliminating the need for hundreds of costly FE crash simulations and

demonstrating the potential to cut the design process from weeks to mere hours.



The Bayesian Al surrogate model employed is a sophisticated statistical machine learning
technique capable of approximating complex non-linear responses across a wide design
space from a small, carefully selected set of FE simulation results. Crucially, this
probability-based model can also quantify prediction uncertainties, providing engineers
with robust insights. By efficiently learning these complex behaviors, the Al empowers
engineers to rapidly explore diverse design options and optimize the critical balance
between performance and safety. This capability to accurately predict the behavior of

composite materials under extreme cold is paramount for enhancing EV battery safety.

This design optimization approach, leveraging Bayesian Al surrogate models, holds the
transformative potential to overhaul the entire development process for high-
performance composite products, extending beyond CFRP battery enclosures. In the
future, Al is expected to be seamlessly integrated across various stages of the product
lifecycle, encompassing material design, manufacturing process optimization, and quality
control. This integration promises significantly reduced development times and costs,
offering companies a powerful tool to bring innovative products to market more rapidly,
meet stringent market competition, and comply with evolving regulatory requirements.
Its broader impacts are poised to extend beyond the automotive industry to critical
sectors such as aerospace, wind energy, and other fields heavily reliant on composite

materials.

Source: https://www.addcomposites.com/post/cfrp-battery-enclosures-for-40-degc-side-pole-impact-

how-bayesian-ai-surrogates-cut-the-design-loop-from-weeks-to-hours
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Addcomposite's 2026 Outlook: Charting CFRP's
Strengths and Challenges in Military Applications

Published Published June 02, 2026 Addcomposite T >~X—7%
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The Full Military Composites
Landscape in 2026: Where CFRP
Wins and Where It Is Still Challenged

Understand the trade-offs shaping composite material
selection across modern defense systems.

MILITARY COMPOSITES IN 2026
WHERE CFRP WINS AND WHERE IT DOESN'T

| overview

Addcomposite's latest open-access review offers a comprehensive analysis of the
2026 military composites market, critically assessing Carbon Fiber Reinforced Polymer
(CFRP) against competing materials. While CFRP excels in applications demanding
high stiffness-to-mass ratio and compressive strength, it faces significant hurdles
including moderate impact resistance, high manufacturing costs, recyclability issues,
and supply chain vulnerabilities. The report aims to guide optimal material selection

for diverse defense applications.
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Background

Modern military technology continuously strives for improved performance, reduced
weight, and enhanced soldier protection. Composite materials are pivotal in meeting
these evolving demands, with their applications rapidly expanding across aerospace and
defense sectors. This comprehensive review aims to equip military procurement agencies
and defense contractors with crucial information for selecting optimal materials tailored
to specific mission requirements. Ongoing technological innovations are focused on
further enhancing composite properties while simultaneously tackling critical challenges

related to cost and supply chain resilience.

Key Findings

A new open-access review, published by Addcomposite in 'Advances in Materials Science
and Engineering,’ offers a comprehensive analysis of the military composites market as
of 2026. The report critically compares Carbon Fiber Reinforced Polymer (CFRP) against
both cheaper and more robust alternative materials, delineating its distinct advantages
and persistent challenges. While CFRP remains a top choice for specific high-
performance applications due to its superior stiffness-to-mass ratio and high
compressive strength, its inherent brittleness inherently limits its moderate impact

resistance, presenting a significant design hurdle.

Technical Insights: Performance and Challenges

In military applications, material selection is dictated by a complex interplay of
performance, durability, cost, and supply chain resilience. CFRP demonstrates particular
efficacy in demanding areas requiring lightweighting and high stiffness, including
structural components for aircraft and missiles, lightweighting initiatives for armored
vehicles, and advanced soldier equipment. Its exceptional stiffness-to-mass ratio
facilitates substantial weight reduction compared to metals offering equivalent stiffness,
directly translating into improved aircraft fuel efficiency, increased payload capacity, and
enhanced vehicle maneuverability. Furthermore, CFRP's high compressive strength offers

robust resistance against specific directional impacts and pressures.



However, the review critically highlights several significant challenges for CFRP. The
inherent brittleness of carbon fibers means its resistance to localized impact loads and
fatigue can be inferior to other advanced composite materials, such as Glass Fiber
Reinforced Polymer (GFRP) or Aramid Fiber Reinforced Polymer (AFRP). This characteristic
is a paramount consideration for structural components routinely subjected to blast,
ballistic, or intense cyclic loading scenarios. Moreover, the high manufacturing costs
associated with CFRP continue to impede its widespread adoption in large-scale
production or highly cost-sensitive applications. Additional limiting factors discussed
include its complex recyclability and the critical need for enhanced supply chain security,

given its strategic material status.

Strategic Outlook

Looking ahead, the military composites sector is poised for significant advancements,
particularly through innovations in new fiber architecture techniques and the
development of hybrid composites (combining CFRP with materials like GFRP, AFRP, etc.)
aimed at enhancing CFRP's impact resistance. Concurrently, efforts to reduce
manufacturing costs and establish viable recycling technologies are paramount for
expanding CFRP's adoption across a broader spectrum of military applications. The
integration of Al-driven material design and manufacturing process optimization is
expected to accelerate solutions to these challenges, thereby fast-tracking the realization
of next-generation high-performance and multi-functional military platforms.
Furthermore, diversification of strategic supply chains and bolstering domestic

production capabilities are anticipated to become key strategic imperatives.

Source: https://www.addcomposites.com/post/the-full-military-composites-landscape-in-2026-where-

cfrp-wins-and-where-it-is-still-challenged
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Optimal Fluoropolymer Tubing Selection for Life
Sciences & IVD: Comparing PTFE, FEP, and PFA
Characteristics

Published May 30, 2026  Elexan Sci  USA

FLUOROPOLYMER
TUBING GUIDE

Differences between PTFE, FEP
and PFA

A 75 Gy

Chemical Transparency Purity
Resistance

| overview

In life sciences and IVD automation applications, three primary fluoropolymer tubings
—PTFE, FEP, and PFA—dominate the chemically inert fluid transport market. All
belong to the PFAS family and share excellent chemical resistance, but each possesses
distinct physical properties, including color, manufacturing method, internal surface
finish, gas permeability, rigidity, and maximum operating temperature. This article
compares these specific material differences, providing crucial guidance for selecting
the optimal material for specific applications, thereby contributing to the design of

high-performance and reliable fluid handling systems.
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Key Findings

In fluid transport systems for life sciences and In Vitro Diagnostics (IVD) automation,
three main fluoropolymer tubing types—PTFE (Polytetrafluoroethylene), FEP (Fluorinated
Ethylene Propylene), and PFA (Perfluoroalkoxy Alkane)—dominate the market. While all
belong to the PFAS (per- and polyfluoroalkyl substances) family and share excellent
chemical resistance, they each possess distinct physical properties such as transparency,
surface smoothness, gas permeability, flexibility, and maximum operating temperature.
This necessitates careful selection based on specific application requirements. This article
provides a comprehensive comparative analysis of these materials, forming a

fundamental resource for precise fluid handling system design.

Technical & Clinical Details

PTFE is renowned for its high heat resistance, superior chemical inertness, and low
coefficient of friction. However, it is microporous, opaque, and has a relatively rough
internal surface, leading to higher gas permeability and a risk of trace impurity

adsorption. Its manufacturing typically involves extrusion and sintering.

FEP retains many of PTFE's excellent properties but is optically clear and boasts a
smoother internal surface. This results in lower gas permeability than PTFE and tends to
inhibit microbial adhesion in fluids. FEP is melt-processable, allowing for easier
thermoforming and welding. While its maximum operating temperature is lower than

PTFE, it is sufficient for many life science applications.

PFA represents the newest technology among the three fluoropolymers, offering nearly
all of PTFE's heat and chemical resistance while also being melt-processable like FEP. The
key distinguishing features of PFA are its exceptionally high purity and remarkably
smooth internal surface finish. These attributes lead to the lowest gas permeability and
minimal extractables, making it ideal for transporting high-purity reagents and sensitive
biological samples. In IVD applications, where minimizing contamination risk is
paramount, PFA is particularly recommended. Additionally, PFA surpasses FEP in heat

resistance and offers greater flexibility.



Background & Context

In life science research, clinical diagnostics, and pharmaceutical processes, the precise
and safe transport of reagents and samples is critically important. Even minute
contamination or material extractables can directly compromise the reliability of
experimental results and the accuracy of patient diagnoses. Consequently, tubing
materials must meet stringent requirements for chemical inertness, purity, and long-term
stability. While PFAS family materials have been used for years due to their ability to
meet these demands, understanding the subtle differences in each material's properties

is crucial for designing optimal systems that balance cost, performance, and reliability.

Strategic Significance & Outlook

With advancing automation and miniaturization in the life sciences and IVD sectors, the
demand for high-performance fluoropolymer tubing will continue to grow.
Requirements for low extractables, low adsorption, and long-term stability in materials
will become increasingly stringent. Melt-processable materials like FEP and PFA offer
potential for greater design freedom and production efficiency in manufacturing more
complex fluidic circuits and microfluidic devices. Furthermore, as environmental
regulations concerning PFAS as a whole evolve, the development of alternatives and
more environmentally friendly manufacturing processes for these materials will become

significant research and development themes.

Source: https://elexansci.com/blog/choosing-between-ptfe-fep-and-pfa-tubing-in-life-sciences-ivd-

applications/
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Funcrecol 163 Mecha Photopolymer Resin for 3D
Printing Delivers High Strength and Sharp Detail, But
Faces Adhesion Challenges

Published May 31, 2026  YouTube (3DPrintingPro)  USA

FUNCRECOLw
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For hard, smooth surface/ sharp detail

| overview

A recent review indicates that Funcrecol 163 Mecha Photopolymer Resin for 3D
printing achieves high strength and remarkably sharp detail, yet struggles with build
plate adhesion and difficult support removal. The resin is notably high in viscosity and
emits a strong chemical odor during cleaning. Reports also suggest a tendency
towards brittleness upon over-exposure, making it suitable for specific small parts or
visually high-quality prints, but indicating room for improvement in overall user-

friendliness.
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Key Findings

A recent review of Funcrecol 163 Mecha Photopolymer Resin for 3D printing highlighted
its exceptional strength and impressively sharp detail, making it suitable for
manufacturing small parts where visual fidelity or specific mechanical properties are
critical. However, the review also underscored operational challenges, including poor
adhesion to the build plate and difficulties in removing support structures, indicating

room for improvement in user-friendliness for a broader audience.

Technical & Clinical Details

Funcrecol 163 Mecha Photopolymer Resin is a UV-curable resin used in DLP (Digital Light
Processing) and SLA (Stereolithography) 3D printers. The review suggested that its high
viscosity contributes to printing stability and enables high-precision detail reproduction.
However, this high viscosity can complicate resin drainage from the vat and cleaning
processes, potentially leading to reduced flowability, especially in colder environments.
The strong chemical odor emitted during cleaning necessitates working in a well-
ventilated area. In terms of strength, while the cured resin offers high rigidity and can
withstand certain impacts, the review reported a tendency for brittleness upon ‘over-
exposure.' This implies that precise calibration of printing parameters is crucial. The
difficulty in removing supports is attributed to the material's hardness and excessively
strong adhesion between the model and supports during curing, increasing post-

processing labor.

Background & Context

In the 3D printing market, there's a constant demand for both improved performance
and ease of use. Mechanical properties and printing accuracy are paramount, especially
in industrial applications and precision parts manufacturing. However, many high-
performance resins often come with processing difficulties or specific drawbacks.
Funcrecol 163 Mecha Photopolymer Resin exempilifies this, requiring developers to
balance the needs for high strength and precision with an enhanced user experience.
Such product reviews are invaluable for prospective users to understand the pros and

cons of a product and determine its suitability for their specific applications.



Strategic Significance & Outlook

High-strength, high-precision materials like Funcrecol 163 Mecha Photopolymer Resin
will maintain strong demand in niche markets such as precision engineering, medical
models, and figurine production. Future developments will likely focus on optimizing
viscosity, improving the balance between build plate adhesion and support removal, and
reducing chemical odor. Material scientists and 3D printer manufacturers are expected to
collaborate to optimize resins and printers, maximizing the potential of high-
performance resins and delivering products more accessible to a wider range of users.

This will further expand the application scope of high-performance 3D printing.

Source: https://www.youtube.com/watch?v=__0O-vEgFyxI
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Zwitterion-Modified Quasi-Solid-State Polymer
Electrolyte Achieves Superior -10°C Cycle Stability in
Low-Temperature Lithium Metal Batteries

Published June 03, 2026  PubMed (Journal of the American Chemical Society) USA

| overview

A zwitterion-modified quasi-solid-state polymer electrolyte with a unique Janus
interface has been developed for low-temperature lithium metal batteries. This
asymmetric electrolyte design effectively lowers the Li+ desolvation barrier and
suppresses solvent-related side reactions at the anode. Consequently, the electrolyte
exhibits high ionic conductivity (0.66 mS cm-1) and a high Li+ transference number
(0.61) at room temperature, along with strong mechanical strength. Most importantly,
it successfully enabled full batteries with excellent cycle stability even at -10°C,

expanding potential applications in EVs and cold-climate energy storage.
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Key Findings

In a recent study, a groundbreaking zwitterion-modified quasi-solid-state polymer
electrolyte has been developed for low-temperature lithium metal batteries. This
electrolyte features a unique Janus interface, a dual-sided asymmetric structure, which
effectively lowers the Li+ desolvation barrier and successfully suppresses solvent-related
side reactions at the anode. This achievement enables the creation of full cells that
combine high ionic conductivity (0.66 mS cm-1), a high Li+ transference number (0.61),
and robust mechanical strength at room temperature, all while demonstrating

exceptional cycling stability even at low temperatures down to -10°C.

Technical & Clinical Details

The zwitterion-modified quasi-solid-state polymer electrolyte employs a Janus interface
structure with distinct chemical properties on the cathode and anode sides. The anode-
facing interface is engineered for excellent compatibility with the lithium metal surface,
designed to suppress the growth of lithium dendrites. Conversely, the cathode-facing
interface reduces interfacial resistance between the electrolyte and cathode material,
facilitating efficient Li+ transport. The incorporation of zwitterions is key to optimizing
the Li+ conduction mechanism within the electrolyte, achieving both high ionic
conductivity and a high Li+ transference number. A Li+ transference number of 0.61
indicates efficient lithium ion migration within the electrolyte, a high value compared to

conventional liquid and other polymer electrolytes.

This electrolyte demonstrates an impressive ionic conductivity of 0.66 mS cm-1 at room
temperature (25°C), which contributes to the fast charge/discharge capabilities of lithium
metal batteries. Its strong mechanical strength prevents internal short circuits and
enhances safety. Crucially, in full lithium metal cells operating at -10°C, it exhibited
excellent cycle stability (e.g., maintaining capacity over hundreds of cycles). This
overcomes a long-standing challenge of performance degradation in lithium metal

batteries at low temperatures.



Background & Context

Lithium metal batteries are highly anticipated as a power source for next-generation
electric vehicles (EVs) and portable electronics due to their high energy density. However,
the use of liquid electrolytes has presented challenges such as the risk of short circuits
due to lithium dendrite formation and performance degradation at low temperatures.
Low-temperature performance is a critical factor, particularly for EV usage in cold
climates and for energy storage systems operating in frigid environments. Quasi-solid-
state or all-solid-state electrolytes are crucial research areas aimed at solving these

problems and improving battery safety and longevity.

Strategic Significance & Outlook

The newly developed zwitterion-modified quasi-solid-state polymer electrolyte marks a
significant leap forward in the practical application of lithium metal batteries by
dramatically improving low-temperature performance. This technology is expected to
find applications in EV batteries designed for cold regions and industrial power storage
systems operating under harsh temperature conditions. While further enhancements in
stability and establishment of large-scale production techniques remain challenges, this
achievement represents a pivotal milestone in the race to develop next-generation high-
performance batteries. Future efforts will likely focus on broader temperature operation,
extended lifespan, and cost reduction, contributing to the realization of a sustainable

energy society.

Source: https://pubmed.ncbi.nIm.nih.gov/42139050/
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Benzoxazine-Based Innovations Enhance Durability and
Protection in Electronics and Apparel

Published May 29, 2026 Taylor & Francis UK

| overview

Benzoxazine-based innovations are gaining significant attention as novel solutions to
substantially enhance the durability and protection performance of electronics and
apparel. Benzoxazine resins, with their unique chemical structure and superior thermal
properties, are well-suited for a wide range of advanced applications, including
protective coatings, electromagnetic shielding, and high-performance composites.
Notably, Bisphthalonitrile-containing benzoxazine (BPNBZ) exhibits extremely high
thermal and oxidative stability, offering significant advantages for high-temperature
and high-reliability environments. This promises extended product lifespan and

enhanced performance.
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Key Findings

According to a recent research review, benzoxazine-based materials are positioned as
innovative solutions poised to significantly enhance the durability and protective
capabilities of electronics and apparel. Benzoxazine resins, owing to their unique
chemical structure and excellent thermal properties, are anticipated to be widely utilized
in advanced applications such as protective coatings, electromagnetic shielding, and
high-performance composites. Particularly, Bisphthalonitrile-containing benzoxazine
(BPNBZ) demonstrates exceptionally high thermal and oxidative stability, presenting a
distinct advantage for applications in high-temperature and high-reliability

environments.

Technical & Clinical Details

Benzoxazine resins are characterized by a 'ring-opening polymerization' mechanism,
which releases no by-products during monomer polymerization. This leads to minimal
volumetric shrinkage upon curing, resulting in low-stress, defect-free materials. The
cured products exhibit excellent heat resistance, flame retardancy, low dielectric loss, and
chemical resistance, notably possessing a high glass transition temperature (Tg).
Bisphthalonitrile-containing benzoxazine (BPNBZ) further enhances network density and
thermal stability through the introduction of phthalonitrile groups. BPNBZ shows
decomposition temperatures exceeding 400°C, maintaining its mechanical and electrical
properties even under long-term high-temperature conditions—a level difficult to
achieve with many conventional resins. In electronics, its low dielectric loss and high heat
resistance are crucial for high-frequency applications and high-density packaging in
semiconductor packaging, printed circuit boards (PCBs), and dielectric materials. For
apparel, integration into extreme-environment workwear, protective clothing, or smart

textiles can enhance durability, flame retardancy, and chemical resistance.



Background & Context

Modern electronic devices demand miniaturization, higher performance, and increased
reliability, while thermal management and protection from electromagnetic interference
(EMI) remain critical challenges. In apparel, especially industrial and military textiles,
durability and safety in harsh environments are indispensable. Conventional materials
have struggled to meet all these requirements, necessitating the urgent development of
new material solutions. Benzoxazine resins have been a subject of intensive research and
development over the past decades to address these challenges, emerging as a powerful

option.

Strategic Significance & Outlook

Benzoxazine-based technological innovations are expected to expand applications
across diverse fields, including next-generation electronic packaging, high-frequency
communication devices, aerospace components, smart textiles, and medical textiles.
Further development of high-performance benzoxazines like BPNBZ will particularly
boost product performance in extreme environments. Optimization of manufacturing
processes, cost reduction, and diversification of functionalities (e.g., adding self-healing
or sensing capabilities) will be key areas of future R&D, contributing to the realization of

more innovative and sustainable products.

Source: https://www.tandfonline.com/doi/full/10.1080/15685551.2026.2664957
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Self-Healing Polymers Significantly Extend Product
Lifespan in Automotive, Aerospace, and Electronics,
Driving Sustainability

Published June 05, 2026  Voiceofplastics.com India
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| overview

Self-healing polymers, capable of autonomously repairing damage, are
revolutionizing industries by substantially extending product lifespan, reducing
maintenance costs, and promoting sustainability for OEMs in sectors like automotive,
aerospace, and electronics. Valued at $2-3 billion in 2025, the market is projected to
grow to $13-26 billion by 2035, with intrinsic self-healing mechanisms like vitrimers
gaining prominence. These materials combine the rigidity of thermosets with the
recyclability of thermoplastics, making them essential for achieving a circular

economy.
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Key Findings

Self-healing polymers are transforming industries as innovative materials capable of
autonomously repairing damage without human intervention. Especially for Original
Equipment Manufacturers (OEMs) in sectors such as automotive, aerospace, and
electronics, these polymers are dramatically extending product durability and lifespan,
reducing maintenance costs, and contributing to overall sustainability goals. The market
for these materials, valued at $2-3 billion in 2025, is projected to grow rapidly to $13-26

billion by 2035, with advanced technologies like vitrimers drawing significant attention.

Technical & Clinical Details

Self-healing polymers are broadly categorized into two mechanisms: 'extrinsic' and
‘intrinsic." Extrinsic self-healing involves the release of encapsulated healing agents upon
damage, which then seal cracks. Intrinsic self-healing, on the other hand, utilizes inherent
chemical interactions within the material, such as reversible covalent bonds, hydrogen
bonds, or metal coordination, to repair damage. Vitrimers, in particular, are a type of
intrinsic mechanism that uses reversible covalent bonds (e.g., transesterification
reactions) allowing the material to flow and reform under heat or light stimulation. This
makes vitrimers noteworthy as 'third-generation polymers' that combine the excellent
mechanical properties of thermosets (rigidity, heat resistance) with the recyclability and
reprocessability of thermoplastics. Damaged areas can be rejoined by applying heat,

restoring properties close to their original strength.

Background & Context

Modern industries increasingly demand product longevity, efficient resource utilization,
and waste reduction. Especially in fields using high-performance materials, minor
damage can lead to complete product failure, resulting in substantial costs and
environmental impact. Self-healing polymers offer a direct solution to these challenges,
extending product lifecycles, improving resource efficiency, and minimizing waste
generation. The aerospace industry explores them for enhancing safety by preventing
structural degradation from micro-cracks, the automotive industry for maintaining
aesthetics and durability of paints and interior materials, and the electronics industry for

extending the lifespan of flexible circuits and batteries.



Strategic Significance & Outlook

The self-healing polymers market is expected to expand significantly in the coming
years, driven by continued technological innovation and cost reduction. Intrinsic self-
healing materials like vitrimers, in particular, will be a focal point for improving
performance, processability, and scalability towards broader practical applications. Future
R&D goals include addressing more complex damage types, enhancing healing
efficiency, and achieving self-healing capabilities at lower temperatures. These
advancements are vital for redefining material sustainability and accelerating the

transition towards a circular economy.

Source: https://voiceofplastic.com/https-voiceofplastic-com-self-healing-polymer/
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U.S. Plastic Recycling Regulatory Change Poised to
Unlock Billions in Investment Opportunities

Published June 01, 2026  Sustainable Plastics USA 2026 USA

| overview

A new regulatory change in the U.S. plastic recycling sector is anticipated to unlock
billions of dollars in investment opportunities. This specific regulatory adjustment is
expected to drive substantial capital into advanced plastic recycling technologies and
infrastructure, highlighting the industry's keen sensitivity to policy shifts. This
development is set to accelerate the transition to a circular economy and spur the
creation of new solutions for the plastic waste crisis. The recycling industry is thus

poised for rapid market changes and significant growth.
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Key Findings

A significant regulatory change in the U.S. plastic recycling industry has been identified
as a potential catalyst for creating multi-billion dollar investment opportunities. This
development is projected to stimulate substantial capital flow into advanced plastic
recycling technologies and related infrastructure, underscoring the industry's high
sensitivity to policy shifts. This regulatory evolution is expected to serve as a crucial
driving force in addressing the plastic waste crisis and accelerating the transition towards

a circular economy.

Technical & Clinical Details

While the article does not delve into specific technical or regulatory details, the ‘rule
change' mentioned is likely related to updated recycling rate targets for certain plastic
types, mandated recycled content percentages, or financial incentives for specific
chemical recycling technologies. Such regulatory measures typically spur technological
innovation and promote investment in recycling plants. For example, the development
and commercialization of chemical recycling technologies (depolymerization, pyrolysis,
etc.) that can process multilayer films or contaminated plastic waste—materials often
challenging for mechanical recycling—could accelerate. Investments in digital
technologies like Al-powered sorting and blockchain for recycled material traceability are

also expected to increase.

Background & Context

Amidst the escalating global plastic pollution crisis, governments worldwide are actively
seeking policy instruments to accelerate the transition to a circular economy. In the U.S,,
while state-level initiatives have been prevalent, the introduction of uniform federal
regulations or incentives could significantly catalyze industry-wide transformation. The
plastics industry views such regulatory enhancements as business opportunities, and
investors are showing strong interest in these newly created markets. Specifically,
investments in recycling technologies are becoming an indispensable strategy for
companies to achieve their Environmental, Social, and Governance (ESG) goals and meet

growing consumer demands for sustainability.



Strategic Significance & Outlook

If this regulatory change indeed triggers multi-billion dollar investments, the U.S. plastic
recycling infrastructure is set for a substantial transformation. Accelerated construction
of new recycling plants, upgrades to existing facilities, and increased funding for research
and development are anticipated, leading to a more diverse and efficient array of
recycling solutions in the market. This will contribute to reducing plastic waste,
optimizing resource utilization, and lowering greenhouse gas emissions, playing a crucial
role in the sustainable economic development of the U.S. Furthermore, this U.S. trend

could influence the formulation of plastic recycling policies in other countries.

Source: https://sustainableplasticsusa.com/latest-news/investment/one-rule-change-billions-in-plastic-

recycling-at-stake/
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PureCycle Technologies Secures Critical Quality
Certifications for High-Purity Recycled Polypropylene
in Ohio Facility

Published May 29, 2026  Sustainable Plastics USA 2026  USA

| overview

PureCycle Technologies announced that its recycling process at its Ohio facility has
achieved critical quality certifications. This validation confirms PureCycle's capability
to produce ultra-high purity recycled plastics from waste polypropylene (PP),
comparable to virgin-grade material. This is a crucial milestone for promoting the
adoption of recycled plastics in high-performance applications and achieving circular
economy goals. This success underscores the technical feasibility and commercial

viability of advanced plastic recycling.
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Key Findings

PureCycle Technologies has announced that its innovative recycling process at its Ohio
facility has obtained several crucial quality certifications. This certification formally
recognizes, through third-party validation, the company's ability to consistently produce
ultra-high-purity recycled polypropylene (PP) from post-consumer PP waste, a material
comparable to virgin-grade resin. This represents a significant step towards facilitating
the widespread market adoption of high-quality recycled plastics and achieving circular

economy objectives.

Technical & Clinical Details

The process developed by PureCycle Technologies is a solvent-based physical recycling
technology that extracts pure PP resin from contaminated polypropylene waste by
removing impurities, odor, and color. This unique process physically refines the plastic
without destroying its molecular structure, thereby minimizing material degradation.
Specifically, it involves dissolving waste PP in a proprietary solvent, separating impurities,
and then recrystallizing the pure PP. The resulting recycled PP possesses mechanical,
optical, and processing properties equivalent to virgin PP, making it suitable for direct
reuse in demanding applications such such as food packaging, automotive parts, and
home appliances where high quality and safety are paramount. The acquired quality
certifications are essential for guaranteeing product consistency and reliability, and for

building customer trust.

Background & Context

Polypropylene is one of the world's most widely used plastics, yet its recycling rates have
remained relatively low due to challenges like contamination, mixed plastics, and food-
contact safety concerns. PureCycle's technology offers the potential to overcome these
hurdles, transforming previously difficult-to-recycle post-consumer PP into high-quality
circular resources. This achievement provides a vital option for plastic manufacturers and
brand owners striving to meet sustainability goals by increasing the recycled content in
their products. Particularly, PureCycle's technology is crucial for responding to the
growing movement in the European Union and the United States to mandate recycled

content.



Strategic Significance & Outlook

PureCycle Technologies' quality certifications are expected to accelerate its commercial
success and establish new standards for the global plastic recycling industry. Further
scale-up and global expansion of this technology are anticipated. With a stable supply of
high-quality recycled PP, major companies in sectors such as automotive, packaging, and
consumer goods will be able to more aggressively build circular supply chains. This
paves the way for significant reductions in plastic waste, decreased reliance on
petroleum resources, and the realization of a more sustainable society. Future plans

likely include expanding the application to other types of plastics as well.

Source: https://sustainableplasticsusa.com/latest-news/innovation/certified-at-last-purecycle-locks-in-

quality-credentials-in-ohio/
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Deepening Plastic Crisis: Insufficient Recycling
Infrastructure Leaves Vast Waste Untreated,
Demanding Urgent Innovation and Investment

Published May 28, 2026  Sustainable Plastics USA 2026  USA

| overview

Plastic waste management remains a severe challenge, with an ongoing 'recycling
crisis' where enormous volumes of plastic waste lack adequate end-of-life solutions,
escalating global environmental burdens. This article emphasizes the urgency of the
problem, calling for immediate development of innovative recycling technologies and
infrastructure to handle the growing volume of plastic waste. It highlights the current
inability of recycling systems to meet market demand and supply gaps, underscoring

the critical need for systemic change.
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Key Findings

The issue of plastic waste remains critical, with reports indicating a persistent ‘recycling
crisis." Growing global plastic waste volumes are overwhelming existing treatment
methods and infrastructure, leading to vast amounts of plastic ending up in landfills or
polluting the environment. This article underscores the urgency of plastic pollution,
advocating for immediate investment in innovative recycling technologies and robust

infrastructure to address this escalating problem.

Technical & Clinical Details

Current plastic recycling primarily relies on mechanical methods, which often lead to
degradation in the quality of recycled plastics, thereby limiting their applications.
Moreover, mixed plastic waste and contaminated plastics are difficult to process through
mechanical recycling. Chemical recycling (e.g., pyrolysis, depolymerization, gasification)
holds the promise of overcoming these challenges by producing raw materials
comparable in quality to virgin materials, but its widespread commercialization still faces
numerous hurdles. While the article does not detail specific technological breakthroughs,
it suggests that Al-powered efficient sorting systems and the adoption of modular
recycling plants could be key to mitigating this crisis. The development of alternative
materials like bio-based and biodegradable plastics is also considered an important part

of a long-term solution.

Background & Context

Over the past few decades, plastic production has surged, making it an indispensable
material in our lives. However, despite its ease of use, proper waste management has
failed to keep pace. Recycling rates remain low in many countries, and marine plastic
pollution is particularly severe, especially in Asian nations. Amidst rising environmental
consciousness among consumers, corporate commitments to sustainability, and
accelerating government regulations on plastics worldwide, a fundamental overhaul and
expansion of recycling infrastructure are urgent priorities. The current recycling system
suffers from an imbalance between supply and demand, with much of the collected

plastic not being adequately utilized by the market.



Strategic Significance & Outlook

Overcoming the plastic recycling crisis requires concerted efforts from governments,
industries, and consumers. Policy-wise, strong incentives are needed to promote
recycling through market mechanisms, such as mandatory recycled content and plastic
taxes. Technologically, large-scale investments in chemical recycling and advanced
sorting technologies are crucial, with accelerated commercialization and scale-up.
Infrastructurally, building community-based collection and processing systems is
essential. Addressing this crisis is not merely about reducing waste but also represents a
significant opportunity to create new industries and jobs, and to establish a sustainable,

circular resource economy.

Source: https://sustainableplasticsusa.com/latest-news/market-trends/mountains-of-plastic-nowhere-to-
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U.S. Industry Unveils New Manufacturing Plants in May
2026: Accelerating Major Investments in Materials and
Recycling Sectors

Published May 28, 2026  IndustrySelect®  USA

U.S. Manufacturing Operations

Announced in May 2026

| overview

In May 2026, several new manufacturing plants were unveiled in the U.S., showcasing
significant investments particularly in the materials and recycling sectors. This trend
reflects a broader move towards reshoring critical industrial supply chains and
highlights the establishment of new production capabilities in the polymer and
advanced materials segments. These new facilities are poised to bolster U.S.
manufacturing resilience and competitiveness while also enhancing the capacity for
sustainable material solutions, promising domestic job creation and economic

growth.
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Key Findings

In May 2026, the U.S. industrial sector announced the establishment of several significant
new manufacturing plants, revealing an acceleration of major investments specifically in
the materials and recycling fields. This trend aligns with the U.S. government's policy to
strengthen supply chains and enhance domestic production capabilities, symbolizing the
establishment of new manufacturing hubs and capacities within the polymer and
advanced materials sectors. These new investments are expected to contribute to

stimulating the domestic economy and creating jobs.

Technical & Clinical Details

While the article does not provide specific details on technologies or individual plants, it
is inferred that the new facilities in the materials sector aim to boost production capacity
for high-performance polymers, composite materials, bio-based materials, or recycled
plastics. Examples could include advanced polymers essential for EV battery materials or
renewable energy components, or plastic chemical recycling facilities crucial for
advancing the circular economy. Investments in the recycling sector are likely directed
towards plants incorporating advanced processes (e.g., depolymerization, solvent
extraction, Al-powered sorting technologies) to produce high-quality recycled materials
from post-consumer plastic and textile waste. These new plants are expected to adopt
automated manufacturing processes and smart factory concepts to maximize production

efficiency and quality.

Background & Context

In recent years, escalating geopolitical risks and recognized supply chain vulnerabilities
have driven the U.S. to promote reshoring of critical industries and strengthening
domestic manufacturing capabilities as a national strategy. This encompasses strategic
sectors such as semiconductors, batteries, and advanced materials. The plastics and
composite materials industries are crucial as they provide essential foundational
materials for a wide range of end-use industries including automotive, aerospace,
construction, and medical. Securing domestic production capacity for these materials is
therefore paramount. Furthermore, investments in recycling and bio-based materials are

also increasing due to growing interest in sustainability.



Strategic Significance & Outlook

The new manufacturing plant announcements in May 2026 bear significant implications
for the future of U.S. manufacturing. These investments are set to accelerate domestic
technological innovation, create high-skilled jobs, and bolster international
competitiveness. Particularly, new capabilities in the polymer and recycling sectors will
form a vital foundation for the U.S. to lead the transition to a circular economy and build
a sustainable future. Continued investments of this nature are expected to solidify the

U.S.'s position as a more resilient and self-reliant player in the global supply chain.

Source: https://www.industryselect.com/blog/new-us-manufacturing-plants-unveiled-in-may-2026/
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NIH Data Book FY2025 Updates Underway: Releasing
Research Funding Trends and Opportunities

Published June 04, 2026  NIH Grants & Funding USA

I OVERVIEW

The U.S. National Institutes of Health (NIH) announced that updates for the Fiscal Year
2025 edition of the NIH Data Book are in progress. This resource provides the latest
information on NIH funding trends, which is crucial for researchers and the public to
explore future opportunities. While not exclusively focused on polymer research, it is
a valuable source for understanding funding trends in materials science relevant to
biomedical fields, such as biocompatible polymers, drug delivery systems, and tissue
engineering. It offers key insights for researchers and engineers in developing future

funding strategies.
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Key Findings

The U.S. National Institutes of Health (NIH) has announced that updates for the Fiscal
Year (FY) 2025 edition of the NIH Data Book are currently underway. This data book
offers comprehensive and up-to-date information on NIH research funding trends, grant
types, and recipient allocations. It serves as an extremely vital resource for the research
community and the public to identify future research opportunities and strategize

funding acquisition.

Technical & Clinical Details

The NIH Data Book aggregates and publicly disseminates a vast amount of funding data.
This includes funding allocations across various disease areas, research types (basic,
applied, clinical), and institutional recipients. While there isn't a specific section
exclusively dedicated to 'polymers and resins,' materials science research within the
biomedical field—such as biocompatible polymers for medical devices, drug delivery
systems, tissue engineering, regenerative medicine, and biomaterials science—is a
significant area of NIH funding. Researchers can utilize this data book to analyze past
funding priorities and trends, helping them determine which institutes or centers align
with their research proposals. The updated FY2025 data is likely to reflect the latest

strategic focus areas, indicating directions for future R&D investments.

Background & Context

The NIH is one of the world's largest funders of medical research, and its funding trends
significantly influence the direction and progress of biomedical research. For researchers
and engineers in the polymer and resin sectors, NIH funding represents a critical source
of support for advancing innovative medical technologies and product development. The
regular updates to the Data Book reflect NIH's commitment to ensuring transparency
and assisting researchers in effectively exploring relevant funding opportunities.
Research in materials science that contributes to solving health challenges consistently

maintains a high priority.



Strategic Significance & Outlook

The release of the NIH Data Book's FY2025 edition will provide valuable information for
researchers in biomedical materials science, including the polymer and resin fields, to
identify new funding opportunities. By leveraging this data, researchers and startup
companies can more effectively plan research initiatives that align with NIH's strategic
priorities, increasing their chances of success in the highly competitive grant application
process. In the future, integration with Al-powered data analysis tools is expected to
enable more personalized funding opportunity recommendations and research trend
predictions. This will improve R&D efficiency and accelerate the delivery of innovative

medical solutions to society.

Source: https://grants.nih.gov/grants/guide/news-detail.cfm?EntrylD=272265
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Eni and Seri Industrial Forge Integrated LFP Battery
Supply Chain for European Energy Transition

Published Published May 30, 2026  Plastics News 1 &1 7

| overview

Italian energy major Eni and Seri Industrial Group's FIB have formed a strategic
partnership to build an integrated supply chain for lithium iron phosphate (LFP)
stationary batteries across Italy and Europe. This collaboration aims to bolster
regional battery manufacturing capabilities, crucial for the energy transition, with a
particular focus on optimizing polymer materials to enhance battery performance and
safety. The initiative underscores Europe's drive towards energy self-sufficiency and

decarbonization, creating new opportunities for advanced polymer development.
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Background

The European Union is actively promoting the expansion of renewable energy adoption
and reinforcing energy storage infrastructure, driven by objectives of climate change
mitigation and enhanced energy self-sufficiency. From the perspective of economic
security and technological sovereignty, establishing robust domestic battery production
capabilities is strategically paramount. The partnership between Eni and Seri Industrial
directly aligns with this broader European initiative, specifically leveraging LFP
technology to deliver cost-competitive and sustainable battery solutions. This
development is expected to significantly stimulate the polymer and resin industry,
encouraging the development of innovative materials tailored for advanced battery

applications and strengthening regional supply capabilities.

Key Findings

Eni Industrial Evolution, the industrial arm of Italy's major energy company Eni, and FIB, a
subsidiary of Seri Industrial Group, have agreed to jointly develop an integrated
industrial supply chain for lithium iron phosphate (LFP) stationary batteries. This strategic
partnership, finalized on May 16, 2026, explicitly aims to bolster battery manufacturing
capabilities across Italy and the broader European region, thereby supporting a

sustainable energy transition.



Technical Details

This agreement outlines collaboration across the entire manufacturing process for
Lithium Iron Phosphate (LFP) batteries. LFP technology offers significant advantages in
cost-effectiveness and safety, primarily by eliminating the need for cobalt and nickel.
Their long lifespan and inherent stability are driving increasing demand, particularly for
stationary energy storage systems (ESS). The envisioned supply chain will span from
electrode material production to complete battery pack assembly, with high-
performance polymer materials playing a critical, indispensable role. For example, porous
polymer films will serve as battery cell separators, facilitating ion conductivity while
ensuring electrical insulation. Moreover, advanced composite materials and engineering
plastics—selected for their superior lightweight properties, heat resistance, and flame
retardancy—will be crucial for battery module and pack enclosures, significantly
enhancing safety and durability. Specialized polymer materials will also be integral to
dielectric fluids and sealing compounds within thermal management systems, optimizing

battery efficiency and extending operational lifespan.

Strategic Outlook

This agreement between Eni and Seri Industrial is poised to significantly impact the
development of the stationary LFP battery industry across Italy and Europe. The
establishment of an integrated supply chain is anticipated to yield substantial benefits,
including reduced manufacturing costs, stabilized supply chains, and accelerated
technological innovation. Furthermore, the polymer and resin industry stands to gain
significant opportunities to provide higher-performance and more sustainable material
solutions specifically for critical battery components such as separators, enclosures, and
advanced thermal management systems. This initiative represents a critical step towards
achieving Europe's ambitious decarbonization goals and fostering the widespread

adoption of next-generation energy storage technologies.

Source: https://www.plasticsnews.com/news/latest-plastics-tech-press-releases-pr-updates
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Wanhua Chemical Showcases High-Performance SAP
Products at INDEX 2026, Highlighting Contribution to
Global Healthcare & Hygiene Markets

Published May 29, 2026  Plastics News China

| overview

Wanhua Chemical showcased its innovative Super Absorbent Polymer (SAP) product
portfolio at INDEX 2026 in Geneva, a leading nonwovens exhibition, emphasizing its
technological contributions to the healthcare and hygiene markets. Wanhua's SAP
products combine high performance, safety, and environmental compatibility,
supporting comfort and healthy living in a wide range of products, including baby
diapers, adult incontinence products, and feminine hygiene items. This exhibition
underscores Wanhua Chemical's leadership in global polymer material innovation and

its commitment to contributing to a more sustainable society.
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Key Findings

Wanhua Chemical participated in INDEX 2026, a world-leading nonwovens exhibition
held in Geneva, showcasing its innovative range of high-performance Super Absorbent
Polymer (SAP) products. The company highlighted the role these products play in
fulfilling its mission to be 'Driven by Innovation, Enabling a Healthy Life Worldwide." This
clearly demonstrates Wanhua Chemical's leadership in polymer material innovation
within the healthcare and hygiene markets, contributing to both product performance

and sustainability.

Technical & Clinical Details

Super Absorbent Polymer (SAP) is a macromolecular material capable of absorbing and
retaining hundreds of times its own weight in water, making it a core component of

Absorbent Hygiene Products (AHPs) such as baby diapers, adult incontinence products,
and feminine hygiene products. Wanhua Chemical's SAP products possess the following

technical characteristics:

e Ultra-High Absorbency: Rapidly absorbs large quantities of liquid and solidifies into

a gel, preventing rewetting and keeping surfaces dry.

e Retention Capacity: Retains absorbed liquid even under pressure, preventing

leakage.

e Safety and Comfort: Designed to be gentle on the skin, reducing the risk of rashes

and providing comfort during prolonged use.

e Environmental Compatibility: Developments prioritize sustainability, including
efforts to reduce environmental impact in production processes and adopt bio-based

raw materials.

At INDEX 2026, these SAP products were presented with concrete application examples,
demonstrating how they contribute to improving users' Quality of Life (QoL) by

enhancing comfort and dryness.



Background & Context

Globally, the market for adult incontinence products is continuously expanding due to an
aging population, while the baby diaper market continues to grow, particularly in
emerging economies. In these markets, there is increasing demand for consumer
comfort, safety, and environmental considerations, making high-performance materials
like SAP increasingly important. Wanhua Chemical continually invests in SAP
technological innovation to meet this demand and strengthen its competitiveness in the
global market. Its exhibition at INDEX 2026 demonstrates its established position as a
key player in this field.

Strategic Significance & Outlook

Wanhua Chemical's high-performance SAP products are expected to remain a critical
factor driving growth in the healthcare and hygiene markets. Future developments will
likely include the creation of thinner, higher-performance SAPs, the introduction of
biodegradable or bio-based SAPs, and expanded applications in agriculture and
industrial sectors. These advancements will not only meet consumer needs but also
contribute to solving the plastic waste problem and fostering a more sustainable and
healthy society. Wanhua Chemical is anticipated to further expand its market share by

continuing to lead global innovation.

Source: https://www.plasticsnews.com/news/latest-plastics-tech-press-releases-pr-updates
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Lummus Technology Launches New C5 Solution,
Thermacrack™ C5, to Unlock Higher-Value Production
in Specialty Chemicals

Published May 29, 2026  Plastics News USA

| overview

Lummus Technology has commercially launched Thermacrack™ C5, a new C5 solution
designed to enhance the value and efficiency of specialty chemical production. This
technology efficiently extracts high-purity isoprene, piperylene, and cyclopentadiene
from C5 olefins and diolefins. This enables the polymer industry to optimize
precursors for various advanced materials and accelerate the transition to more
sustainable chemical processes. It also contributes to reducing capital investment,

thereby strengthening market competitiveness.
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Key Findings

Lummus Technology has commercially launched 'Thermacrack™ C5," a new C5 solution
aimed at enhancing the value and efficiency of specialty chemical production. This
innovative technology efficiently extracts crucial high-value chemicals such as high-
purity isoprene, piperylene, and cyclopentadiene from C5 olefins and diolefins. This
allows the polymer industry to optimize precursors needed for manufacturing a wide
range of advanced materials and accelerate the transition towards more sustainable
chemical processes. Furthermore, it contributes to reducing capital investment, thereby

strengthening the market competitiveness of companies.

Technical & Clinical Details

‘Thermacrack™ C5' is a process designed for advanced separation and purification of C5
mixed fractions obtained from petrochemical plants. The core of this technology lies in
optimizing specific catalysts and reaction conditions to selectively separate multiple
unsaturated hydrocarbons (olefins, diolefins) present in the C5 fraction, recovering each
in high purity. Conventional separation processes faced challenges in separating C5
components with close boiling points, leading to high energy consumption and reduced

yields.

The high-purity chemicals produced by Thermacrack™ C5 are critically important raw

materials for the polymer industry:

¢ Isoprene: Used in the production of synthetic rubber (polyisoprene), utilized in tires

and medical rubber products.

e Piperylene: Serves as a tackifier for adhesive tapes and rubber products, and as a raw

material for specialty resins.

e Cyclopentadiene: Widely used as a modifier for epoxy resins and unsaturated
polyester resins, and as a raw material for specialty polymers, agrochemicals, and

fragrances.

This solution, through optimized process design, is easy to integrate into existing
facilities, allowing for reduced operating costs and capital expenditure (CAPEX), while

simultaneously improving product yield and quality.



Background & Context

The specialty chemical market is experiencing rapid growth, driven by increasing demand
for high-performance materials and products. In the polymer industry, high-purity and
stably supplied specialty chemicals are indispensable for meeting requirements such as
enhanced performance, lightweighting, and sustainability. Process technology providers
like Lummus Technology are innovating existing petrochemical processes to develop
more efficient and environmentally friendly solutions to meet these market needs. The
production of high-value chemicals from C5 fractions is a critical strategy to maximize
the utilization of underutilized resources and enhance profitability within the

petrochemical supply chain.

Strategic Significance & Outlook

Lummus Technology's Thermacrack™ C5 solution is expected to significantly impact the
C5 chemical market, stabilizing and diversifying the supply of advanced materials for the
polymer industry. The widespread adoption of this technology is anticipated to improve
performance and optimize costs for a broad range of end products, including tires,
adhesives, electronic materials, and construction materials. By converting by-products
from petroleum refining processes into high-value chemicals, it contributes to improved
resource efficiency and sustainable production. Lummus Technology is expected to
further develop this technology, exploring applications in greener chemical processes

such as the treatment of bio-based C5 feedstocks.

Source: https://www.plasticsnews.com/news/latest-plastics-tech-press-releases-pr-updates
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Trillium Renewable Chemicals Inaugurates ‘Project
Falcon' Bio-Acrylonitrile Production Demo Plant

Published June 03, 2026  Investment Reports  USA
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I OVERVIEW

Trillium Renewable Chemicals has completed construction and begun commissioning
its 'Project Falcon' demonstration plant for producing bio-based acrylonitrile from
biomass. This plant represents a significant milestone towards developing commercial
facilities for renewable acrylonitrile, with initial customer shipments anticipated in late
2026. The technology is easily integrated into existing supply chains, offering a
sustainable alternative to fossil fuel-derived acrylonitrile and contributing significantly

to the chemical industry's decarbonization efforts.
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Key Findings

Trillium Renewable Chemicals has announced the completion of construction and
initiation of commissioning for 'Project Falcon,' its demonstration plant for producing
bio-based acrylonitrile (ACN) from biomass. This marks a significant milestone towards
the company's goal of developing commercial facilities for renewable acrylonitrile, with
product shipments to initial customers expected to commence in late 2026. The
technology is designed for easy integration into existing chemical supply chains,

enabling a sustainable, fossil-fuel-independent ACN supply.

Technical & Clinical Details

Acrylonitrile is a crucial basic chemical for manufacturing a wide range of polymer
materials, including carbon fiber, ABS resins, acrylic fibers, and nitrile rubber. Traditional
ACN production predominantly relies on the 'Sohio process,' using propylene and
ammonia as feedstocks, which presents challenges related to fossil fuel dependency and
significant greenhouse gas emissions. Trillium's 'Project Falcon' employs a proprietary
process to produce ACN from renewable biomass feedstocks (e.g., glycerol). This bio-
based method significantly reduces carbon dioxide emissions, contributing to the

establishment of a sustainable supply chain.

The demonstration plant simulates commercial-scale production processes to validate
product quality, yield, and process stability. Initial shipments to customers will enable
performance evaluation in real-world applications, a vital step for establishing market
credibility. This process is compatible with existing ACN plants and can be implemented
without extensive infrastructure modifications, offering polymer material manufacturers

the flexibility to transition to green ACN readily.



Background & Context

The chemical industry provides the foundation for diverse products such as plastics,
fibers, and rubber, but its manufacturing processes consume vast amounts of fossil fuels
and are major contributors to CO2 emissions. Amidst the accelerating global shift
towards decarbonization and a circular economy, demand for bio-based chemicals is
rising. Technologies for producing basic chemicals like ACN from renewable resources
are essential for reducing the environmental footprint of the entire supply chain and
enabling companies to meet sustainability goals. Strategic investors like Hyosung
Advanced Materials backing Trillium underscore the high commercial potential of this

technology.

Strategic Significance & Outlook

The success of Trillium's 'Project Falcon' and subsequent commercial plant development
will significantly impact the growth of the bio-based chemical industry. The market
introduction of renewable ACN will promote the 'greening’ of polymer products such as
carbon fiber composites, ABS resins, and acrylic fibers, contributing to enhanced
sustainability in industries like automotive, aerospace, construction, and textiles. Future
key drivers for widespread adoption will include optimizing production costs, scaling up
operations, and expanding feedstock versatility to accommodate various biomass
sources. Trillium's technology is poised to be a crucial element in transforming the

chemical industry towards a more sustainable future, reducing reliance on fossil fuels.

Source: https://www.investmentreports.co/interview/corey-tyree-2334
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Europe's Plastic Circular Economy Growth Plummets:
Over 70% of Plastic Waste Incinerated or Landfilled
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| overview

According to the latest Plastics Europe report, Europe's transition to a circular plastic
economy has sharply decelerated, with recycled plastic production growth dropping
to just 1.2% in 2024. Over 70% of plastic waste continues to be incinerated or
landfilled, with high energy and raw material prices, carbon emission costs, and a lack
of fair trade cited as primary challenges. This stagnation threatens the ambitious
circular economy targets set by the European Union, signaling the need for drastic

policy revisions and accelerated investment.
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Key Findings

The latest report released by Plastics Europe reveals a dramatic slowdown in Europe's
transition to a circular plastic economy. In 2024, the growth rate for recycled plastic
production plummeted to a mere 1.2%, with over 70% of plastic waste still being
disposed of through incineration or landfill. The report identifies soaring energy and raw
material prices, carbon emission costs, and the absence of fair trade conditions in

international markets as the primary causes of this deceleration.

Technical & Clinical Details

Plastic recycling in Europe primarily relies on both mechanical and chemical recycling
methods. However, mechanical recycling often leads to unavoidable quality degradation,
while chemical recycling faces challenges in technological maturity and commercial-scale
economic viability. Although the report does not detail specific technological
advancements, the slow growth rate suggests limitations of existing technologies and
insufficient investment or policy support for new ones. For instance, advanced sorting
technologies capable of efficiently processing contaminated or multilayer plastics, highly
energy-efficient chemical depolymerization processes, and the transition to bio-based
plastics are crucial for future growth. Currently, the adoption of these technologies lags,
leading to a significant volume of plastic waste being incinerated or landfilled rather than

recycled.

Background & Context

The European Union has set ambitious goals to achieve climate neutrality by 2050 and
establish a resource-efficient circular economy. The plastics sector plays a vital role in
achieving these targets, with policies such as the Plastics Strategy and the Packaging and
Packaging Waste Regulation (PPWR) aiming to boost recycling rates and mandate the
use of recycled content. However, recent factors, including soaring energy prices
stemming from the conflict in Ukraine, global supply chain disruptions, and the influx of
cheaper virgin plastics in some regions, have eroded the competitiveness of Europe's

recycled plastic market, weakening investment incentives for the circular economy.



Strategic Significance & Outlook

The Plastics Europe report highlights the harsh reality confronting Europe's circular
plastic economy. Overcoming this situation requires stronger policy interventions and
massive investments. Specifically, there is a call for clear market incentives to stimulate
demand for recycled plastics, R&D support for energy-efficient recycling technologies,
and a review of international trade rules to ensure fair market competition for recycled
materials. Without these measures, achieving Europe's circular economy targets will be
challenging, making coordinated action among policymakers, industry, and consumers
an urgent priority. This crisis represents a critical turning point for the European plastics

industry to build a truly sustainable future.

Source: https://www.joyful-printing.com/news/europe-s-plastic-circular-transformation-hits-

85554000.html
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