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I Three Questions That Demand Your Decision This Week

@ Is your battery R&D; keeping pace with solid-state breakthroughs?

New polymer electrolytes for Li-metal (1.68 mS cm~1) and Na-ion batteries promise high safety and energy
density. Does your roadmap include these advanced materials, and are you securing IP for next-gen energy
storage?

® Are you prepared for the circular economy's impact on thermosets?

Breakthroughs in chemically recyclable epoxy thermosets and biobased vitrimers challenge the 'unrecyclable’
paradigm. How will your product design and supply chain adapt to demand for fully circular composites like
CFRPs?

© How will Al transform your materials discovery and process optimization?

Al is accelerating R&D; from molecular design to self-driving labs and gas separation. Are you investing in Al
platforms and talent to compress your R&D; timelines and gain a competitive edge in new material
development?

I Opportunities vs. Threats for US/European Companies
Opportunity vs. Threat Matrix for US/European Companies
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I Deep Dive @ — Solid-State Li-Metal Batteries Breakthrough

#10 | 2026/06/19 | The Advanced Portfolio | Tech Novelty® ® ® ® O Proximity® @ OOO Market Impact® ® ® ® O Data
Reliabilitye ® ® ® ® US/EU Relevancco ® @ ® ®
A polarization-induced polymer electrolyte for solid-state lithium metal batteries achieves an exceptional ionic

conductivity of 1.68 mS cm-1 at 25°C and a high Li*+ transference number of 0.766.

This is achieved by incorporating polarized BaTiOs nanowires to enhance Li salt dissociation, significantly

extending Li anode cycling life and offering a robust strategy for high-safety, high-energy density batteries.

» Strategic Analyst's Perspective

Strategic Analyst's Perspective: The reported ionic conductivity (1.68 mS cm-1) and Li*
transference number (0.766) are outstanding for solid-state electrolytes at room temperature,
making this a highly promising breakthrough. While still at the applied research stage
(proximity 2), the data reliability is high (5). Technical barriers remain in scaling up nanowire
synthesis and ensuring long-term interfacial stability in practical cell designs. [Opportunity] for
US/EU OEMs and materials suppliers to lead the next generation of EV and portable electronics
batteries. [Threat] for existing Li-ion battery manufacturers if they fail to integrate solid-state
technology. Next Actions: [R&D;] Initiate immediate internal review of this technology,
benchmarking against current solid-state efforts. [Business Dev] Explore potential partnerships
or IP licensing with the research institution within 3 months.

I Deep Dive @ — Chemically Recyclable Thermosets & CFRPs

#06 | 2026/06/25 | ResearchGate | Tech Novelty® ® ® ® ® Proximity ® OOOO Market Impact® ® ® ® O Data
Reliability® ® ® ® ® US/EU Relevancce @ @ @ O

Researchers designed novel liquid resins for chemically recyclable polymer networks using phthalic
anhydride-derived dual-functional hardeners, enabling efficient polymer separation via sublimation.

This allows for degradable epoxy-acid thermosetting polymers and recyclable CFRPs, facilitating green,
high-strength composites and efficient carbon fiber recovery from end-of-life products.

» Strategic Analyst's Perspective

Strategic Analyst's Perspective: This represents an academic breakthrough (novelty 5) in
tackling the long-standing challenge of recycling thermosets and high-value CFRPs. The
sublimation-based separation is a particularly elegant approach. However, commercialization is
5+ years away (proximity 1), requiring significant R&D; to scale synthesis, optimize
degradation conditions, and validate mechanical properties of recycled materials. [Opportunity]
for US/EU advanced materials companies to develop truly circular composites for aerospace,
automotive, and wind energy, gaining a significant sustainability advantage. [Threat] to
companies reliant on linear thermoset production models. Next Actions: [R&D;] Establish a
dedicated research program to explore dynamic covalent chemistry for thermoset recycling.
[Strategy] Begin scenario planning for a future where high-performance composites are fully
recyclable, impacting material selection and end-of-life management.
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I Deep Dive ® — MOF-Ionic Liquid for Na-Ion Batteries

#09 | 2026/06/22 | Chemical Communications (RSC Publishing) | Tech Novelty® ® ® ® O Proximity® @ OOO Market
Impact® @ ® ® O Data Reliability® ® ® ® ® US/EU Relevancc® @ @ ® O

A MOF-ionic liquid engineered polymer solid electrolyte for sodium metal batteries exhibits high ionic mobility
and excellent electrochemical stability, addressing key limitations.

The UIO66-NH2 filler functionalized with EMIM (IL-UN66) anchors TFSI- anions, facilitating rapid Na*
transport and enhancing thermal stability, leading to superior cycling stability.

» Strategic Analyst's Perspective

Strategic Analyst's Perspective: This is a significant performance improvement (novelty 4) for
solid-state sodium-ion batteries, a critical alternative to lithium. The MOF-ionic liquid approach
to enhance ionic mobility and stability is technically sound and well-documented (data reliability
5). While still in applied research (proximity 2), Na-ion batteries are gaining traction for grid
storage and stationary applications due to sodium's abundance. [Opportunity] for US/EU
companies to establish leadership in a cost-effective, sustainable energy storage market,
reducing reliance on critical lithium supply chains. [Threat] to existing battery component
suppliers if they do not diversify into Na-ion materials. Next Actions: [R&D;] Evaluate the
scalability and cost-effectiveness of MOF-ionic liquid synthesis. [Procurement] Monitor global
developments in sodium raw material sourcing and processing for future supply chain planning.

I Other Notable Articles

#01 SCS Standards Launches SCS-004 Certification for Chemical Recycling Facilities (Polyestertime)
Tech Novelty® ® OOO Proximity® @ ® ® ® Market Impacte ® @ @ O

New certification standard for chemical recycling is critical for transparency and market credibility, impacting

all players.

#04 Interfacial Develops Low-Cost, High-Performance Recycled and Bio-Based Composites (Interfacial)
Tech Novelty® ® ® OO Proximity® @ @ ® O Market Impact®e @ @ OO

US company advancing sustainable composites with efficient manufacturing, relevant for multiple industrial
sectors.

#05 PFAS-Free Innovations Surge in Medtech and Food Packaging, Major Chemical Companies Lead Alternative Development (ChemSec)
Tech Novelty® @ OOO Proximity® @ @ ® O Market Impact® @ @ @ O

Regulatory pressure drives rapid PFAS-free innovation, creating urgent demand for alternatives in critical
sectors.

#08 ACS Review: Organic Chemistry Challenges Drive AI Innovation, Forging New Paradigms from Reaction Prediction to Self-Driving Labs (Chemical
Reviews - ACS Publications)

Tech Novelty® @ ® OO Proximity® @ OOO Market Impacte @ ® OO
Al is fundamentally reshaping chemical R&D;, offering faster discovery and automated experimentation for
US/EU labs.

#12 Syensqo Receives Freudenberg Supplier Award, BlackRock Investment, and Confirms Material Supply for Artemis II Mission (Syensqo)

Tech Novelty® ® OOO Proximity® ® ® ® ® Market Impacte @ @ OO

Belgian specialty chemicals firm demonstrates strong market position and critical role in US space missions.
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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] Assess impact of SCS-004 chemical recycling certification on current and planned plastic
waste initiatives, identifying compliance gaps.

¢ [R&D;] Review internal PFAS usage and alternative development roadmaps against the industry surge
in PFAS-free solutions, prioritizing high-risk applications.

e [Procurement] Identify critical suppliers for advanced materials (e.g., Syensqo) and monitor their
financial stability and strategic partnerships for supply chain resilience.

| Short-term (1 month)

e [R&D;] Initiate a task force to evaluate the potential of AI/ML in accelerating internal materials
discovery and process optimization for polymers and gas separation membranes.

e [Strategy] Analyze US regulatory reclassification efforts for chemical recycling (Article #02) and its
implications for investment and site selection in North America.

¢ [R&D;] Begin preliminary assessment of biobased vitrimer and degradable thermoset technologies for
future product lines, despite long commercialization timelines, to secure early IP.

| Medium-long term (quarter+)

e [Executive] Develop a comprehensive strategy for next-generation battery materials (Li-metal, Na-ion
solid-state) including potential M&A;, IP licensing, or internal R&D; investments.

¢ [R&D;] Establish partnerships with academic institutions or startups working on advanced recyclable
composite technologies (CFRPs) to secure early access to IP and talent.

e [Procurement] Diversify supply chains for sustainable and recycled content, leveraging new
certification standards for chemical recycling to ensure credible sourcing.

troy-technical.jp/en | Original curation. Article copyrights belong to respective authors. | Gemini API + Claude | 2026-06-27
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#01 SCS Standards Launches SCS-004 Certification for

Chemical Recycling Facilities, Ensuring Transparency
and Accountability for Plastic Waste Solutions

Published June 18, 2026  Polyestertime International

| overview

SCS Standards and Assurance Systems has launched SCS-004, a new certification
framework for chemical recycling facilities, to ensure responsible operations and
transparent environmental and social performance. This standard provides a verified
pathway for processing hard-to-recycle plastics via technologies like pyrolysis and
depolymerization, enabling brands to meet rising demands for recycled content and
sustainability claims. It aims to differentiate credible chemical recycling operations

and clarify the circular plastics debate.



| N DEPTH

Key Findings

SCS Standards and Assurance Systems has officially launched SCS-004, a groundbreaking
certification framework designed to ensure responsible operations, transparent
reporting, and credible environmental and social performance for chemical recycling
facilities. This new standard offers a critical verified pathway for processing difficult-to-

recycle plastics, directly addressing the global plastic waste crisis.

Technical / Clinical Details

The SCS-004 standard targets advanced chemical recycling technologies, including
pyrolysis and depolymerization, which convert plastic waste into smaller molecules or
hydrocarbon fractions. The certification process rigorously evaluates facilities to ensure
adherence to stringent environmental and social criteria, alongside robust traceability
throughout the supply chain. This transparency aims to enhance the quality and
credibility of recycled content, enabling brands to make more reliable sustainability
claims and mitigate risks associated with greenwashing. The standard provides clear
definitions and methodologies to assess material recovery, energy efficiency, and
emissions control, ensuring that certified operations truly contribute to a circular

economy.

Background & Context

The global plastic waste crisis continues to escalate, with significant challenges in
recycling complex or contaminated plastics that mechanical recycling cannot handle.
Chemical recycling has emerged as a promising solution to transform these wastes back
into valuable feedstocks. However, concerns about the environmental impact and true
sustainability of various chemical recycling processes have fueled a contentious debate.
SCS-004 seeks to resolve this by establishing a clear, auditable benchmark, thereby
building trust among consumers, regulators, and industry stakeholders in the efficacy

and integrity of chemical recycling.



Strategic Significance & Outlook

The introduction of SCS-004 is expected to significantly boost confidence in the chemical
recycling sector, encouraging further investment and adoption of these technologies. For
brands, it provides a powerful tool to substantiate their commitments to sustainable
sourcing and circularity. Long-term, this certification is poised to accelerate the transition
towards a truly circular plastics economy, reducing reliance on virgin plastics and
minimizing the environmental footprint of plastic products across their entire lifecycle. It
offers a crucial mechanism for differentiating genuinely sustainable operations in a

rapidly evolving market.

Source: https://www.polyestertime.com/scs-004-responsible-chemical-recycling-certification/

Collected: June 26, 2026 | Automated Research System (Gemini API)
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#02 U.S. Plastics Industry Pushes for Chemical

Recycling Facilities to Be Reclassified as Manufacturing
Plants to Accelerate Commercialization

Published June 24, 2026  Plastics Engineering  USA

| overview

The U.S. plastics industry is advocating for advanced recycling facilities to be legally
reclassified as manufacturing facilities, rather than waste management facilities, a
distinction crucial for accelerating commercialization and streamlining permitting
processes. These facilities utilize thermal or chemical processes, such as pyrolysis and
depolymerization, to break down post-use polymers into valuable smaller molecules.
Regulators are currently scrutinizing these operations to ensure effective control of

contaminants, sound management of residual streams, and reliable emissions control.



| N DEPTH

Key Findings

The U.S. plastics industry is actively lobbying for a pivotal reclassification of advanced
recycling facilities: to be recognized legally as "manufacturing facilities" instead of "waste
management facilities." This shift is deemed critical for boosting the commercial viability
and easing the permitting burden on these operations, thereby accelerating the growth

of chemical recycling technologies.

Technical / Clinical Details

Advanced recycling facilities employ sophisticated thermal or chemical processes,
notably pyrolysis and depolymerization, to break down post-consumer polymers into
their constituent monomers or hydrocarbon fractions. This transformation enables the
recovered materials to serve as feedstocks for new plastic production, effectively closing
the loop on plastic waste. Regulatory bodies are intensely reviewing these operations,

with particular emphasis on:

o Effective control of contaminants: Ensuring that any hazardous substances

generated during processing are safely managed.

¢ Sound management of residual streams: Verifying that byproducts and residues are

disposed of in an environmentally responsible manner.

¢ Reliable emissions control: Confirming that atmospheric emissions meet rigorous

environmental standards and are minimized.

These stringent oversight measures are essential to validate the safety and

environmental integrity of chemical recycling processes.



Background & Context

Currently, many chemical recycling operations are categorized as waste management
facilities due to their role in processing waste materials. This classification often imposes
more stringent environmental regulations, complex permitting requirements, and higher
operational costs compared to traditional manufacturing plants. The industry argues that
to truly establish a circular economy for plastics, chemical recycling must be viewed as a
manufacturing process that creates new raw materials, analogous to virgin plastic
production. This reclassification is expected to encourage investment, expand recycling

capacity, and divert a greater volume of plastic waste from landfills and incineration.

Strategic Significance & Outlook

A successful reclassification would streamline the regulatory landscape for chemical
recycling, allowing facilities to operate under a framework more aligned with
manufacturing. This represents a significant step towards establishing a robust circular
plastics economy in North America. However, environmental advocacy groups and some
state regulators have expressed concerns regarding the environmental impact of
chemical recycling, particularly the potential for increased emissions or mishandling of
byproducts. The ongoing debate underscores the challenge of balancing industrial
innovation with environmental protection, making future legislative and regulatory

developments in this area critically important.

Source: https://www.plasticsengineering.org/2026/06/chemical-recyclings-future-depends-on-legal-
classification-011493/amp/

Collected: June 26, 2026 | Automated Research System (Gemini API)
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#03 Novyte and Chemvera Partner to Establish Al-
Driven End-to-End Materials Discovery and

Commercialization Pathway in India

Published June 18, 2026  ANI (via multiple outlets) India

Fe
N

~-HEMVERA _

| overview

Novyte Materials, an Al-driven deep-tech startup, has partnered with Chemvera
Specialty Chemicals to develop, manufacture, and commercialize high-value specialty
chemicals for India's polymer industry. Novyte's generative Al platform is designed to
accelerate new material discovery and synthesis, significantly compressing R&D
timelines and reducing early-stage testing costs. This collaboration aims to create an
India-based, end-to-end pathway for specialty chemicals traditionally sourced

globally, enhancing local self-sufficiency and market responsiveness.



| N DEPTH

Key Findings

Al-driven deep-tech startup Novyte Materials has forged a strategic partnership with
Chemvera Specialty Chemicals to establish a comprehensive, India-based ecosystem for
the development, manufacturing, and commercialization of high-value specialty
chemicals for the polymer industry. This collaboration is set to revolutionize traditional

R&D processes by leveraging Al to accelerate new material discovery and synthesis.

Technical / Clinical Details

Novyte's proprietary generative Al platform integrates molecular design, synthesis
pathway prediction, and material property simulation. This advanced Al capability
drastically shortens R&D cycles, compressing what would typically be years of material
exploration and optimization into mere months. Furthermore, by reducing reliance on
extensive physical early-stage testing, it significantly lowers associated costs. Combined
with Chemvera Specialty Chemicals' robust expertise in chemical manufacturing and
market deployment, this partnership ensures that innovative materials identified by
Novyte's Al can be rapidly scaled up and commercialized. The primary focus is on
establishing an end-to-end supply chain within India, reducing the nation's dependence
on globally sourced specialty chemicals and fostering self-sufficiency in critical industrial

inputs.

Background & Context

The specialty chemicals market demands continuous innovation due to its diverse
applications and stringent technical requirements. In the polymer industry, in particular,
there is an urgent need for enhanced performance, cost efficiency, and sustainable
solutions. Traditional material development, heavily reliant on time-consuming trial-and-
error methods, is being transformed by the advent of Al. India, with its rapidly expanding
industrial base, seeks to strengthen its resilience against global supply chain volatilities.
The Novyte-Chemvira partnership is a strategic move to address this, signifying a crucial

step for India to advance its capabilities in advanced materials science.



Strategic Significance & Outlook

This collaboration exemplifies how Al is shaping the future of materials science. By
coupling rapid Al-driven material discovery with an established manufacturing and
commercialization pathway in India, Novyte and Chemvera are poised to significantly
enhance their competitive edge within the Indian market and create new value resilient
to global supply chain disruptions. This model has the potential for broader replication
across other regions and industrial sectors, enabling more companies to benefit from Al-
powered material development. As demand for sustainable materials grows, Al's role in

quickly identifying eco-friendly solutions will become increasingly vital.

Source: https://www.tribuneindia.com/news/business/novyte-chemvera-partner-to-create-india-based-

pathway-for-ai-driven-material-discovery/

Collected: June 26, 2026 | Automated Research System (Gemini API)
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#04 Interfacial Develops Low-Cost, High-Performance
Recycled and Bio-Based Composites Using Continuous

Double-Belt Press Technology

Published June 19, 2026 Interfacial USA

INTERFACIAL

NAGASE Group

| overview

Interfacial is advancing the development of advanced polymer composites and
sustainable materials utilizing recycled and bio-based feedstocks. Their innovative
continuous double-belt press technology enables the production of low-cost, high-
performance composites, alongside highly bio-based flame-retardant polymeric
materials. These materials deliver robust mechanical performance across diverse
applications, including transportation, building & construction, medical, and

consumer markets, addressing critical industry needs for sustainability and efficiency.



| N DEPTH

Key Findings

Interfacial has made significant strides in developing advanced polymer composites and
sustainable materials by leveraging recycled and bio-based feedstocks. Their focus is on
delivering cost-effective solutions that rigorously meet application requirements. A
standout achievement is their use of continuous double-belt press technology, which

enables the creation of high-performance composites at a reduced cost.

Technical / Clinical Details

Interfacial's core innovations are characterized by:

¢ Low-Cost, High-Performance Composites: Through the continuous double-belt
press technology, they achieve high production efficiency, manufacturing composites
with mechanical strength and durability comparable to, or exceeding, traditionally
high-cost materials. This method facilitates the rapid and continuous formation of
uniform composite layers, contributing to both manufacturing cost reduction and

scalability.

¢ Highly Bio-Based Flame-Retardant Polymeric Materials: To align with
sustainability goals and enhanced safety, Interfacial develops polymeric materials with
a high bio-based content that also exhibit excellent flame-retardant properties. These
materials satisfy strict fire safety standards while reducing reliance on petroleum-

derived resources.

e Natural-Fiber Composite Systems: The company specializes in composite systems
engineered with natural fibers as reinforcements. These are designed to provide
strong mechanical performance across critical sectors such as transportation, building
& construction, medical, and consumer markets. This directly addresses the

contemporary industrial demand for lightweighting and sustainability simultaneously.



Background & Context

Driven by increasing awareness of sustainability and evolving environmental regulations,
industrial demand for recyclable and bio-based materials has surged. Key challenges
include reducing fossil fuel-derived plastic consumption and improving recycling rates
for end-of-life products. Interfacial's strategic approach provides viable solutions that do
not compromise performance or cost-efficiency, effectively meeting these market
demands. Their technologies are instrumental in lowering the environmental footprint
across the entire product lifecycle and supporting the transition towards a circular

economy.

Strategic Significance & Outlook

Interfacial's material innovations hold substantial potential to influence material selection
across various industrial sectors. Anticipated applications include lightweighting in
automotive, extending the lifespan of construction materials, and enhancing
biocompatibility in medical devices. The company's ongoing commitment to innovation
contributes significantly to the advancement of sustainable materials science,
accelerating the development of more eco-friendly products. By broadening the
applicability of recycled and bio-based materials while simultaneously delivering high
performance and environmental benefits, Interfacial is poised to further strengthen its

leadership in the market.

Source: https://ifllc.com/about/core-competencies/

Collected: June 26, 2026 | Automated Research System (Gemini API)
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#05 PFAS-Free Innovations Surge in Medtech and Food

Packaging, Major Chemical Companies Lead Alternative
Development

Published Published June 25, 2026 ChemSec XU T—7>

| overview

A rapid surge in PFAS-free innovation is transforming the medical technology and
food packaging sectors. Leading chemical companies including Shell, BASF,
Chemours, Daikin, Dow, and DuPont are aggressively developing alternatives for
polymer processing aids, water-repellent textiles, surfactants, and lubricant additives.
This momentum is particularly evident in food packaging, with new grease-resistant
coatings for paper and specialized internal coatings for cans and fast-food containers

entering the market.



| N DEPTH

Background

Per- and polyfluoroalkyl substances (PFAS), widely recognized as "forever chemicals" for
their exceptional resistance to water, oil, and heat, have been ubiquitous across diverse
industrial applications. Growing global concerns regarding their environmental
persistence and potential human health effects are driving a rapid escalation in
regulatory pressures. This mandates a proactive industry shift towards safer, sustainable
PFAS-free alternatives. The imperative for transition is particularly acute in sectors
involving direct human contact, such as food-contact materials and medical technology

products, where regulatory and consumer scrutiny over PFAS exposure is most intense.

Key Findings

The medical technology and food packaging sectors are at the forefront of a significant
surge in PFAS-free innovation. Major chemical corporations, including Shell, BASF,
Chemours, Daikin, Dow, and DuPont, are aggressively pursuing the development and

commercialization of PFAS-free solutions across a broad spectrum of applications.

Technical and Application Insights

PFAS-free innovation spans a diverse array of product categories and technical

advancements:

¢ Polymer Processing Aids (PPAs): Development efforts are focused on novel,
environmentally benign alternatives to conventional PFAS-based processing aids,
thereby enhancing safety profiles and sustainability metrics in polymer manufacturing

processes.

e Outdoor Textiles and Water-Repellent Solutions: Advanced coating technologies
and fiber modification treatments are emerging to deliver comparable water and
stain repellency without the use of fluorochemicals, specifically targeting high-

performance outdoor textiles and apparel.

e Surfactants and Lubricant Additives: For critical industrial applications, new PFAS-
free chemical compositions are being engineered for high-performance surfactants
and lubricant additives, with a primary objective to mitigate environmental and health

hazards.



¢ Food Packaging Sector: This market segment exhibits exceptionally robust

innovation, marked by specific breakthroughs such as:

o Grease-Resistant Coatings for Paper and Cardboard: Novel barrier coatings are
being developed to impart grease and moisture resistance to paper and cardboard
substrates without PFAS, optimized for applications like takeout containers and

food trays.

o Specialty Coatings for Beverage Cans and Fast Food Containers: PFAS-free
internal coatings for beverage cans and fast-food wrappers are reaching

commercialization, directly addressing critical food contact safety requirements.

Strategic Outlook and Market Impact

The ongoing global tightening of PFAS regulations is projected to sustain and amplify
the demand for PFAS-free technologies. Significant R&D investments by leading
chemical companies, coupled with the accelerating adoption of these alternatives in
critical sectors like medtech and food packaging, are ushering in a transformative era of
chemical management. This transition promises to yield multiple benefits: enhanced
product safety for consumers, achievement of corporate sustainability objectives, and
substantial contributions to environmental stewardship. PFAS-free solutions are poised
to become standard requirements across numerous industries, thereby intensifying the

competitive landscape for related technological advancements.

Source: https://chemsec.org/pfas-free-innovation-the-hottest-sectors-and-where-to-find-alternatives/
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#06 Researchers Develop Degradable Epoxy-Acid
Thermosetting Polymers and Recyclable CFRP
Composites Using Phthalic Anhydride-Derived Dual-
Functional Hardeners

Published June 25, 2026 ResearchGate International

| overview

Researchers have designed novel liquid resins for chemically recyclable polymer
networks based on dual-functional liquid hardeners derived from phthalic anhydride,
enabling efficient polymer separation via sublimation. This study focuses on
developing degradable epoxy-acid thermosetting polymers and recyclable
composites, aiming to facilitate the preparation of green, high-strength Carbon Fiber
Reinforced Plastics (CFRPs) using recyclable bio-based epoxy vitrimer matrices. The
work also provides a strategy for efficient carbon fiber recovery from end-of-life

CFRPs, addressing a critical challenge in circular materials design.
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Key Findings

Researchers have successfully engineered a series of innovative liquid resins for
chemically recyclable polymer networks, utilizing dual-functional liquid hardeners
derived from phthalic anhydride. This breakthrough enables efficient polymer separation
through sublimation, paving the way for the development of degradable epoxy-acid
thermosetting polymers and fully recyclable composites. The technology offers a novel
pathway for creating green, high-strength Carbon Fiber Reinforced Plastics (CFRPs) and

recovering valuable carbon fibers.

Technical / Clinical Details

The core of this research lies in the design and application of dual-functional liquid
hardeners derived from solid carboxylic acids, specifically phthalic anhydride. The newly

developed resins exhibit several critical properties:

e Chemical Recyclability: The polymerized networks can be efficiently degraded under
specific conditions, allowing for the recovery of original monomers or oligomers. This

significantly extends the material's lifecycle and contributes to waste reduction.

e Sublimation-Based Separation: During the recycling process, polymer components
can be effectively separated through sublimation, promising high-purity material
recovery. This method potentially reduces energy consumption and byproduct

generation compared to conventional recycling techniques.

¢ Green, High-Strength CFRPs: By employing recyclable bio-based epoxy vitrimer
matrices, the research supports the production of environmentally friendly (green)
Carbon Fiber Reinforced Plastics (CFRPs). These composites maintain high mechanical
strength, making them suitable for high-performance applications in aerospace and

automotive industries.

o Efficient Carbon Fiber Recovery: The work provides a new strategy for efficiently
recovering expensive carbon fibers from end-of-life CFRPs, rather than disposing
them in landfills. This promotes the reuse of high-value materials, reducing overall

CFRP costs and environmental impact.



Historically, thermosetting resins, once cured, were notoriously difficult to reprocess or
recycle due to their cross-linked structure. The degradable epoxy-acid thermosetting
polymers developed in this study present a transformative solution to this longstanding

challenge.

Background & Context

Thermosetting resins, particularly epoxies, are widely used in high-performance
applications such as aerospace, automotive, and electronics due to their superior
mechanical properties, thermal stability, and chemical resistance. However, their cross-
linked nature makes recycling extremely challenging, contributing significantly to plastic
waste. As industries globally shift towards a circular economy, developing effective
recycling technologies for thermosets has become a paramount goal in sustainable
materials science. The incorporation of bio-based feedstocks further aligns with the

imperative to reduce fossil fuel dependency and carbon footprint.

Strategic Significance & Outlook

This research marks a substantial leap forward in enhancing the recyclability of
thermosetting resins, thereby improving the sustainability profile of high-performance
composites, including CFRPs. It is expected to accelerate the adoption of high-strength,
green CFRPs, contributing to reduced environmental impact in sectors like aviation and
electric vehicles. Future work will focus on scaling up resin production, further optimizing
recycling efficiency, and conducting long-term performance evaluations in real-world
conditions. This technology has the potential to inaugurate a new paradigm in circular

material design, paving the way for a more sustainable future.

Source: https://www.researchgate.net/publication/406999042_Development_of_degradable_epoxy-
acid_thermosetting_polymers_and_recyclable_composites_by_dual-

functional_liquid_hardeners_derived_from_solid_carboxylic_acids/download
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#07 ACS Reports Development of Rigid Biobased
Vinylogous Urethane Vitrimers from d-
Isosorbide/Furfural Monomers, Revolutionizing
Thermoset Reprocessability

Published June 19, 2026  ACS Polymers Au - ACS Publications  USA

| overview

Research published in ACS Polymers Au announces the development of rigid
biobased vinylogous urethane vitrimers derived from d-isosorbide and furfural-based
monomers. Vitrimers are an emerging class of cross-linked polymers that uniquely
combine the high mechanical strength and resistance of thermosets with the
reprocessability of thermoplastics. These new vitrimers demonstrate mechanical
toughness and chemical resistance comparable to traditional thermosets, while
remaining reprocessable at elevated temperatures due to the low activation energy of

their transamination reactions.
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Key Findings

A study published in ACS Polymers Au reports the successful development of rigid
biobased vinylogous urethane vitrimers derived from d-isosorbide and furfural-based
monomers. This new class of materials exhibits a groundbreaking combination of
properties: the excellent mechanical characteristics of thermosets coupled with the

reprocessability typically found in thermoplastics.

Technical / Clinical Details

The vinylogous urethane vitrimers developed in this research possess several key

attributes:

e Biobased Feedstocks: They are synthesized from d-isosorbide and furfural,
renewable plant-derived monomers. This significantly reduces reliance on

petrochemicals, contributing to more environmentally friendly material production.

¢ Vitrimer Characteristics: Vitrimers, despite their cross-linked structure, undergo
network rearrangement through dynamic covalent bonds (e.g., transamination
reactions) at elevated temperatures. This "bond exchange reaction" allows the
material to soften upon heating, enabling reshaping, self-healing of damage, and

ultimately, recycling.

¢ High Mechanical Performance and Chemical Resistance: The materials retain the
excellent mechanical toughness (hardness, strength) and high resistance to various
chemicals characteristic of traditional thermosetting resins. This broadens their

potential for demanding industrial applications.

e Reprocessability at Low Activation Energy: A crucial advantage is the low activation
energy of their transamination reactions, which permits reprocessing at relatively
modest elevated temperatures. This offers processing flexibility akin to thermoplastics

while maintaining the inherent durability of thermoset materials.

Traditional thermosets are notoriously difficult to reprocess once cured, contributing

significantly to plastic waste; vitrimers offer a compelling solution to this challenge.



Background & Context

Amidst the accelerating global shift towards sustainability, the development of high-
performance yet eco-friendly materials is a critical imperative in materials science. Plastic
waste poses a severe global challenge, and the poor recyclability of thermosetting resins
has been a long-standing bottleneck. Vitrimers have garnered significant attention as
"dream polymers" capable of overcoming this limitation and contributing to a circular
economy. The use of bio-based feedstocks is an essential component in reducing the

overall carbon footprint across the material's entire lifecycle.

Strategic Significance & Outlook

The development of d-isosorbide and furfural-derived vinylogous urethane vitrimers
represents a significant milestone in biobased high-performance material design. This
technology holds the potential to revolutionize sectors requiring high mechanical
performance and reprocessability, including automotive, aerospace, electronics, and
energy storage. Future efforts will focus on scaling up production, evaluating long-term
stability, and demonstrating applications across diverse fields, accelerating their
adoption as sustainable material solutions. This is expected to significantly reduce fossil

fuel dependency and drastically cut plastic waste.

Source: https://pubs.acs.org/doi/10.1021/acspolymersau.6c00063

Collected: June 26, 2026 | Automated Research System (Gemini API)


https://pubs.acs.org/doi/10.1021/acspolymersau.6c00063

#08 ACS Review: Organic Chemistry Challenges Drive

Al Innovation, Forging New Paradigms from Reaction
Prediction to Self-Driving Labs

Published June 18, 2026 Chemical Reviews - ACS Publications USA

| overview

A review in ACS Chemical Reviews highlights how intrinsic challenges in organic
chemistry have catalyzed conceptual and methodological innovation in Artificial
Intelligence (Al). The article examines how chemistry has shaped modern Al
techniques in areas such as reaction prediction, mechanistic inference, and
retrosynthesis planning. It further explores emerging paradigms like chemical
reasoning through multimodal fusion, generative molecular design, and self-driving
laboratories, while also addressing persistent challenges such as data sparsity and

benchmark-to-lab gaps.
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Key Findings

A comprehensive review published in ACS Chemical Reviews elucidates how the inherent
complexities and challenges within organic chemistry have acted as a powerful catalyst
for conceptual and methodological innovation in the field of Artificial Intelligence (Al).
This analysis details the profound ways chemistry has shaped the development of

modern Al techniques and fostered entirely new research paradigms.

Technical / Clinical Details

Specific domains within organic chemistry have significantly influenced the advancement

of Al technologies:

¢ Reaction Prediction: The problem of predicting reaction products from reactants has
become a crucial benchmark for training machine learning models, leading to the
development of more accurate predictive models and enhancing the efficiency of

synthetic route design.

e Mechanistic Inference: Al's capability to infer underlying chemical reaction
mechanisms deepens our understanding of complex reaction networks and facilitates
the discovery of novel reactions, demonstrating Al's potential as a partner in scientific

discovery, not merely a data processing tool.

e Retrosynthesis Planning: Al-driven retrosynthesis planning, which proposes optimal
precursors for target molecules, is an invaluable tool for synthetic chemists.
Advancements in this area significantly reduce time and cost, enabling the synthesis

of previously challenging molecules.

e Multimodal Fusion for Chemical Reasoning: Al's ability to integrate and analyze
multiple data types—such as molecular structures, spectroscopic data, and reaction

conditions—allows for more sophisticated chemical reasoning.

e Generative Molecular Design: Al's autonomous capability to design new molecular
structures opens vast possibilities for novel discoveries in pharmaceuticals and

materials science.

¢ Self-Driving Laboratories: Systems combining robotics and Al to automate
experimental planning, execution, and data analysis accelerate research cycles and

mitigate human bias in scientific inquiry.



Despite these advances, the field still contends with challenges such as "data sparsity"—
where data for specific chemical phenomena is scarce—and the "benchmark-to-lab gap,”
where model performance on theoretical benchmarks does not always translate to

success in real-world laboratory settings.

Background & Context

Organic chemistry, with its vast molecular space, intricate reactivities, and time/resource-
intensive experimental data acquisition, has consistently pushed the boundaries of
human cognitive and computational abilities. This "non-data-rich" aspect has driven
chemists to seek more efficient solutions, particularly through Al applications. In
numerous industries influenced by chemistry, including drug discovery, new material
design, and catalyst optimization, Al is increasingly recognized as an indispensable tool

for overcoming conventional limitations.

Strategic Significance & Outlook

As suggested by this review, the co-evolution of organic chemistry and Al will continue
to unlock new frontiers in scientific discovery and technological innovation. Key future
research directions include improving data collection and curation, enhancing the
interpretability of Al models, and achieving seamless integration with real-world
chemical experimentation. Al's potential to augment chemists' capabilities and accelerate
the creation of new drugs and functional materials for societal challenges is
immeasurable. Further development of self-driving laboratories promises to dramatically

alter the speed and scale of research, potentially redefining the scientific method itself.

Source: https://pubs.acs.org/doi/10.1021/acs.chemrev.5c01081
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#09 RSC Reports MOF-lonic Liquid Engineered Polymer
Electrolyte Enables High-Performance Solid-State
Sodium Metal Batteries with Enhanced lonic Mobility
and Stability

Published June 22, 2026  Chemical Communications (RSC Publishing) UK

| overview

Chemical Communications reports the development of a MOF-ionic liquid engineered
polymer solid electrolyte for advanced solid-state sodium metal batteries, exhibiting
high ionic mobility and excellent electrochemical stability. The electrolyte
incorporates UIO66-NH2 (UN66) filler functionalized with the ionic liquid EMIM (IL-
UNG66), which facilitates rapid Na+ transport by anchoring TFSI™ anions and enhances
the thermal stability of the polymer membrane. This innovation leads to reliable
batteries with superior cycling stability, addressing key limitations of conventional

solid-state electrolytes.
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Key Findings

A research communication in Chemical Communications details the development of a
novel MOF (metal-organic framework)-ionic liquid engineered polymer solid electrolyte.
This breakthrough material has demonstrated remarkably high ionic mobility and
exceptional electrochemical stability in advanced solid-state sodium metal batteries,

presenting a significant advancement for next-generation energy storage technologies.

Technical / Clinical Details

The core innovation of this study lies in the incorporation of UIO66-NH2 (UN66) filler,
functionalized with the ionic liquid EMIM (denoted as IL-UN66), into a polymer matrix.
This IL-UNG66 filler dramatically enhances the electrolyte's performance through several

mechanisms:

e High lonic Mobility: The IL-UNG66 filler effectively anchors the TFSI™ anions, which
would otherwise hinder Na* ion transport. By immobilizing these anions, Na* ions
gain greater freedom of movement, substantially increasing the electrolyte's ionic
conductivity. While specific conductivity values at 25°C are not provided in the

summary, the term "high ionic mobility" underscores its superior performance.

¢ Excellent Electrochemical Stability: The electrolyte maintains stability across a
broad electrochemical window, crucial for safe operation and extended lifespan in
high-energy-density batteries. This stability is particularly vital for preventing

undesirable side reactions at the electrode-electrolyte interface.

e Enhanced Thermal Stability: The introduction of the IL-UN66 filler also improves the
intrinsic thermal stability of the polymer membrane. This allows the battery to
perform reliably under higher operating temperatures, mitigating safety concerns

associated with thermal runaway.

¢ Superior Cycling Stability: The combined effects of improved ionic mobility,
electrochemical stability, and thermal stability result in a polymer solid electrolyte that
maintains robust interfacial contact with the sodium anode, leading to highly reliable
solid-state batteries with excellent cycling stability. This represents a significant step
towards overcoming dendrite formation and safety issues prevalent in current liquid

electrolyte systems.



Background & Context

While lithium-ion batteries are ubiquitous, challenges such as the geographical
concentration and high cost of lithium resources, coupled with safety concerns
(especially with liquid electrolytes), necessitate the exploration of alternatives. Sodium-
ion batteries, utilizing abundant and inexpensive sodium, are emerging as a highly
promising sustainable energy storage solution. Solid-state sodium metal batteries, in
particular, represent the ultimate goal, aiming to eliminate the risk of dendrite-induced
short circuits and achieve superior safety and energy density. However, historically, solid
electrolytes have suffered from low ionic conductivity at room temperature, a critical

barrier to their practical application.

Strategic Significance & Outlook

The developed MOF-ionic liquid engineered polymer solid electrolyte is a crucial
breakthrough towards the commercialization of solid-state sodium metal batteries. The
successful combination of high ionic mobility and stability addresses long-standing
challenges in solid electrolyte design, paving the way for high-energy-density and
inherently safer battery technologies. Future research will focus on further optimizing the
electrolyte, scaling up production, and conducting long-term performance assessments
in full battery cells. If commercialized, this technology is poised to accelerate the
adoption of sodium metal batteries in electric vehicles, grid-scale energy storage, and
portable electronics, playing an indispensable role in building a sustainable energy

society.

Source: https://pubs.rsc.org/en/content/articlelanding/2026/cc/d6cc01956k
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#10 Advanced Portfolio Reports Polarization-Induced
Polymer Electrolyte Enables High-Safety, High-Energy
Density Solid-State Lithium Metal Batteries with 1.68

mS cm™’ lonic Conductivity

Published June 19, 2026 The Advanced Portfolio USA

| overview

Research in The Advanced Portfolio describes a polarization-induced effect
potentiated in situ polymerized poly(1,3-dioxolane)-based electrolyte for solid-state
lithium metal batteries. This electrolyte achieves a high ionic conductivity of 1.68 mS
cm™ at 25°C and an impressive Li* transference number of 0.766 by employing
polarized BaTiO; nanowires to enhance Li salt dissociation. This design significantly
extends the cycling life of the Li anode, offering a robust strategy for developing

high-safety and high-energy density lithium metal batteries.
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Key Findings

A recent study published in The Advanced Portfolio reveals a significant breakthrough in
solid-state lithium metal batteries: the development of a polarization-induced effect
potentiated in situ polymerized poly(1,3-dioxolane)-based electrolyte. This innovative
electrolyte achieves an exceptional ionic conductivity of 1.68 mS cm™ at 25°C and a high
Li* transference number of 0.766, offering a reliable pathway towards high-safety and

high-energy density lithium metal batteries.

Technical / Clinical Details

The cornerstone of this research is the strategic incorporation of polarized barium
titanate (BaTiO3) nanowires into the electrolyte matrix. These nanowires optimize the

performance of lithium metal batteries through the following mechanisms:

¢ Polarization-Induced Effect: Leveraging their intrinsic ferroelectric properties, the
BaTiO3; nanowires create localized electric fields within the electrolyte. This field
robustly promotes the dissociation of Li salts, making a greater number of Li* charge
carriers available and drastically enhancing the electrolyte's ionic conductivity to an

impressive 1.68 mS cm™ at 25°C.

e High Li* Transference Number: The electrolyte demonstrates a remarkably high Li*
transference number of 0.766. This indicates that the majority of charge is carried by
Li* ions, which effectively suppresses Li* concentration polarization within the
electrolyte and mitigates dendrite formation. This leads to a substantial extension of

the Li anode's long-term stability and cycling lifespan.

¢ In Situ Polymerization Process: The electrolyte is fabricated using an "in situ
polymerization" method, where it is polymerized directly within the battery cell. This
technique optimizes the interfacial contact between the electrode and electrolyte,

effectively reducing interfacial resistance.

¢ High Safety and Energy Density: The suppression of dendrite growth and superior
interfacial stability dramatically improve the battery's safety profile. Concurrently, by
fully exploiting the high theoretical capacity of the lithium metal anode, the battery

achieves an energy density surpassing that of conventional lithium-ion batteries.



This combination of characteristics provides a novel solution to the dual challenges of
dendrite formation and low ionic conductivity, which are the primary hurdles for solid-

state lithium metal batteries.

Background & Context

Lithium-ion batteries are fundamental to modern energy storage, yet there is an urgent
demand for even higher energy density and improved safety. Conventional batteries
employing liquid electrolytes face concerns regarding leakage, flammability, and the risk
of short-circuits and fires due to lithium dendrite growth. Solid-state lithium metal
batteries are envisioned as a next-generation technology to fundamentally resolve these
issues. However, the inherently low ionic conductivity of solid electrolytes and high
interfacial resistance with electrodes have been major barriers to their practical

implementation.

Strategic Significance & Outlook

The development of this polarization-induced in situ polymerized electrolyte represents
a decisive step towards the commercialization of solid-state lithium metal batteries. The
demonstrated high ionic conductivity, Li* transference number, and stability will have a
profound impact on a wide range of applications requiring high-performance and safe
batteries, including electric vehicles, aerospace, and portable electronics. Future efforts
will focus on scaling up the electrolyte manufacturing process, evaluating performance
across broader temperature ranges, and integrating the technology into commercial cell
designs. This innovative approach holds the potential to unlock a new era of energy

storage technology, paving the way for a more sustainable future.

Source: https://advanced.onlinelibrary.wiley.com/doi/10.1002/adfm.76593
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#11 Machine Learning Revolutionizes Membrane-Based
Gas Separation: Comprehensive Review Highlights
Advances in Design and Optimization

Published June 21, 2026  Amazon S3 (PDF, Research Paper) International

| overview

This systematic review comprehensively analyzes recent advances in applying
machine learning to membrane-based gas separation technologies. It explores how
machine learning is being utilized in the design of gas separation membranes,
performance prediction, and process optimization, emphasizing its potential to
accelerate the development of high-performance membranes more efficiently and
economically than traditional experimental methods. This technology promises to

unlock new capabilities for critical industrial and environmental applications.
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Key Findings

This systematic review provides an exhaustive analysis of the recent advancements in
applying machine learning (ML) to membrane-based gas separation technologies. The
review illuminates how ML is fundamentally transforming the discovery of new
membrane materials, the accurate prediction of their performance, and the optimization

of gas separation processes, thereby charting future directions for this critical field.

Technical / Clinical Details

Machine learning is catalyzing a revolution across various facets of membrane-based gas

separation technologies, with notable progress in the following areas:

e Design and Discovery of Novel Membrane Materials:

o ML models are employed to predict the structures of new polymers and composite
membranes possessing specific gas separation properties (permeability,
selectivity). This dramatically reduces the need for extensive experimental trial-

and-error, significantly shortening development timelines.

o It enables the identification of intricate correlations between polymer structure
and separation performance, facilitating the exploration of optimal material design

spaces.

¢ Prediction and Optimization of Membrane Performance:

o Models are being developed to accurately predict the gas permeation and
selectivity of existing membranes under various operating conditions
(temperature, pressure, mixed gas composition). This complements laboratory

testing and allows for more realistic performance assessments.
o Integration with process simulations aids in optimizing membrane separation
processes, reducing energy consumption, and improving overall efficiency.
¢ Enhancement of Data-Driven Approaches:

o ML algorithms can analyze vast experimental and simulation datasets to uncover

complex patterns and interactions often overlooked by human analysis.

o This yields deeper insights into membrane science, enabling the formulation of

more effective research strategies.



The review specifically examines the application of ML to various membrane types,
including polymeric membranes, mixed matrix membranes (MMMs), and metal-organic

framework (MOF)-based membranes.

Background & Context

Gas separation is an indispensable process in numerous industrial applications, including
natural gas purification, CO, capture, hydrogen production, and air separation.
Traditional gas separation technologies are often energy-intensive and costly. Membrane
separation, with its inherent energy efficiency and modularity, has emerged as a
promising alternative, yet challenges in performance and stability remained. The advent
of machine learning offers new opportunities to overcome these hurdles and accelerate
the practical adoption of membrane separation technologies. The increasing imperative
for CO, capture as a climate change mitigation strategy and the growing demand for
hydrogen as a clean energy carrier strongly drive the development of high-performance

gas separation membranes.

Strategic Significance & Outlook

Machine learning is poised to become an indispensable tool in shaping the future of
membrane-based gas separation technologies. This review underscores the potential of
data-driven approaches to develop groundbreaking membrane materials and processes
more rapidly and efficiently than conventional experimental methods. Future research
should prioritize the construction of larger, more diverse datasets, the development of
interpretable Al models, and the integration of machine learning with autonomous
experimental systems. This will further accelerate the design, synthesis, and evaluation
cycle of gas separation membranes, contributing significantly to sustainable industrial

processes and environmental protection.

Source: #
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#12 Syensqo Receives Freudenberg Supplier Award,
BlackRock Investment, and Confirms Material Supply
for Artemis Il Mission

Published Published June 22, 2026  Syensqo  NJLF¥—

| overview

Specialty chemicals leader Syensqo is making significant strides, evidenced by a
recent Supplier Recognition Award from Freudenberg Sealing Technologies for
material quality and service excellence. The company also secured major investor
confidence with BlackRock Inc. announcing its participation in Syensqo's stock.
Crucially, Syensqo is providing high-performance materials vital for the space launch
systems of NASA's Artemis Il lunar orbiting mission, cementing its role in cutting-

edge aerospace technology.
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Background

Syensqo, a Belgium-headquartered leader in high-performance materials and specialty
chemicals, has recently unveiled a series of strategic achievements highlighting its
innovation and market leadership. These developments occur within a global landscape
where supply chain quality and reliability are increasingly paramount, driving companies
to demand stringent material and service standards from their partners. Furthermore, the
rising focus on sustainable growth and Environmental, Social, and Governance (ESG)
objectives within the chemicals and materials industry is shaping investment decisions by
major institutional players. Concurrently, humanity's ambitious return to the Moon
through NASA's Artemis program, with an ultimate goal of crewed missions to Mars,
underscores the indispensable need for state-of-the-art material technology, marking a
pivotal era for private sector contributions to space exploration where lightweight, high-
performance polymers are critical for enhancing spacecraft payload capacity and fuel

efficiency.

Key Findings

Syensqo has announced three significant advancements demonstrating its robust
position across diverse sectors. On June 22, 2026, Freudenberg Sealing Technologies, a
global leader in sealing technology, presented Syensqo with a Supplier Recognition
Award, acknowledging its exceptional material quality, supply reliability, and technical
support. This recognition specifically highlights Syensqo's high standards in materials like
high-performance elastomers and fluoropolymers, crucial for demanding sealing

applications in automotive, aerospace, and general industrial sectors.

Preceding this, on June 19, 2026, BlackRock Inc., one of the world's largest asset
managers, formally disclosed its investment in Syensqo's shares. This move signals
strong institutional investor confidence in the company's potential for sustainable

growth and technological innovation, aligning with major investment trends.



Furthermore, an article published on June 18, 2026, brought to light Syensqo's critical
role in supplying high-performance materials for the space launch systems integral to
NASA's Artemis Il lunar orbiting mission. This involvement underscores the capability of
Syensqo's polymer materials to perform under extreme space conditions, including
chemical stability across cryogenic to high temperatures, vacuum resistance, radiation
tolerance, mechanical strength, and lightweight characteristics. The company is providing
specific high-performance composites and thermoplastics, essential for rocket structures,

propulsion systems, and electronic protection, directly contributing to mission success.

These accomplishments collectively solidify Syensqo's standing as a pivotal industry
player and establish a strong foundation for future expansion. The company's ongoing
commitment to quality, its attractiveness to strategic investors, and its direct
contributions to cutting-edge fields like space exploration are poised to ensure its
continued leadership in the high-performance materials market. Syensqo's involvement
in the Artemis mission, in particular, suggests a significant role in future space

commercialization and the development of novel applications.

Source: https://www.syensqo.com/en/press-release/syensqo-showcases-advanced-material-and-

chemical-solutions-chinaplas-2026
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#13 BASF and Peers Drive PVC Heat Stabilizer

Sustainability with Renewable Feedstocks and Lead-
Free Solutions

Published June 26, 2026  SNS Insider USA

HEAT
STABILIZERS

MARKET

| overview

According to SNS Insider, the critical heat stabilizer market for PVC is being propelled
by innovation and a shift towards sustainable chemistry. BASF is leading the industry's
environmental footprint reduction through pilot projects utilizing renewable raw
materials for stabilizer systems. Major players like Baerlocher, ADEKA, and Kisuma
Chemicals are also focusing on developing eco-friendly, lead-free solutions and
expanding production capacities, accelerating the enhancement of PVC product

sustainability and safety.
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According to SNS Insider's analysis, the heat stabilizer market, crucial for polyvinyl
chloride (PVC) manufacturing and processing, is undergoing significant transformation
driven by a shift towards sustainable chemistry and technological innovation. This trend
is set against a backdrop of tightening environmental regulations and increasing

consumer demand for eco-conscious products.

Key Findings

In the PVC heat stabilizer market, BASF is spearheading sustainability efforts through
pilot projects utilizing renewable feedstocks for sustainable stabilizer systems. This
initiative represents a significant move towards reducing the industry's environmental
impact. Concurrently, other leading stabilizer manufacturers, including Baerlocher,
ADEKA, and Kisuma Chemicals, are actively investing in the development of eco-friendly,
lead-free solutions and expanding their production capacities. This collective effort is

accelerating the overall improvement of PVC product safety and sustainability.

Technical / Clinical Details

While PVC is a highly versatile plastic, it is susceptible to thermal degradation during
processing, releasing hydrogen chloride gas. Heat stabilizers are indispensable additives
that prevent this degradation, ensuring PVC's processability, durability, and long-term
performance. Historically, lead-based compounds were widely used as heat stabilizers,
but concerns over lead toxicity have led to a global transition towards lead-free

alternatives.
Current technological innovations are primarily focused on the following areas:

e Utilization of Renewable Feedstocks: BASF's pilot project explores the feasibility of
synthesizing stabilizer components from renewable resources like biomass, as
opposed to conventional petroleum-derived raw materials. This aims to reduce the

product's carbon footprint and enhance its sustainability score.



o Development of Lead-Free Stabilizers: Key lead-free alternatives include calcium-
zinc (Ca-Zn) systems, organotin compounds, mixed metal soaps, and organic
stabilizers (ORS). These products offer performance comparable to or superior to
lead-based stabilizers while complying with environmental regulations (e.g., RoHS
Directive, REACH Regulation). Baerlocher is a global leader in Ca-Zn stabilizers, while
ADEKA specializes in high-performance organic stabilizers. Kisuma Chemicals
provides inorganic stabilizers such as hydrotalcites, contributing to the long-term
stability of PVC.

e Multifunctional Stabilizers: There is a trend towards developing composite
stabilizers that offer additional functionalities beyond heat stabilization, such as
processing aids, lubricants, and UV absorbers. This improves the overall performance

of PVC products while reducing the number of additives and simplifying formulations.

¢ Increased Production Capacity: In response to growing demand for environmentally
friendly products, leading companies are expanding their investment in production
facilities for lead-free heat stabilizers. This demonstrates a clear commitment to

market growth and technological shifts.

Background & Context

The PVC industry plays a vital role across diverse sectors, including construction
materials, medical devices, automotive parts, and packaging. However, regulatory
scrutiny over its environmental impact, particularly concerning hazardous substances in
additives, has intensified. In Europe, lead usage is restricted by the REACH Regulation,
with similar movements gaining momentum in Asian countries. Against this backdrop,
the transition to sustainable and safe heat stabilizers is an indispensable strategy for the

continued viability and growth of the entire PVC industry.

Strategic Significance & Outlook

Continued investment and technological innovation in sustainable heat stabilizers are
paramount for the PVC market's sustained growth. By balancing environmental
performance with product efficacy, PVC can potentially continue to be used in a wider
range of applications. If renewable feedstock-based stabilizers are commercialized, the
overall environmental footprint of PVC's lifecycle will significantly improve, further
enhancing its contribution to the circular economy. The industry as a whole is expected

to accelerate its shift towards greener and safer PVC solutions.



Source: https://www.snsinsider.com/blogs/heat-stabilizers-industry
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I OVERVIEW

DuPont announced a 1-for-3 reverse stock split effective June 24, 2026, which will
reduce the number of outstanding common shares. Approved by shareholders and
the board, this corporate governance measure is a structural adjustment to the stock
and does not reflect changes in business operations or earnings. Its primary aim is to

enhance per-share value and market appeal.



| N DEPTH

DuPont, a leading American chemical giant, has announced a structural adjustment to its
stock as part of its corporate governance strategy. This move could influence the market

valuation and liquidity of its shares.

Key Findings

DuPont announced the implementation of a 1-for-3 reverse stock split, effective June 24,
2026. This decision, approved by the company's shareholders and Board of Directors, will
reduce the number of outstanding common shares to one-third of their current count.
This action does not directly alter the company's intrinsic value, business operations, or
earnings but is primarily intended to enhance the per-share market price and improve

trading efficiency.

Technical / Clinical Details

A reverse stock split is a corporate action where a company consolidates its existing
shares into a smaller number of proportionately more valuable shares, thereby increasing
the market price per share. In DuPont's case, shareholders will receive one new share for
every three existing shares they own. For example, a shareholder owning 100 shares
before the split would hold approximately 33.33 shares afterward (fractional shares are

typically settled in cash).
This type of corporate action is undertaken for several reasons, including:

¢ Increasing Share Price: Companies with low share prices may implement a reverse
split to meet institutional investor criteria (e.g., minimum share price requirements) or

to enhance the perceived attractiveness of their stock.

e Optimizing Shareholder Base: It can aim to reduce the number of small retail
investors and increase the proportion of institutional investors or large-scale investors

focused on long-term holdings.

¢ Improving Market Perception: A higher share price can often be associated with a
more 'premium’ or 'stable’' company, thus aiming to enhance the company's market

perception.



Concurrently, DuPont also announced the implementation of a new CUSIP number. A
CUSIP number is a 9-character alphanumeric code used to identify financial instruments
traded in the U.S. and Canada, and it is typically changed following corporate actions
such as stock splits. This ensures that brokerage firms and clearinghouses can accurately

track and manage the new shares post-split.

Background & Context

DuPont is a global chemical leader with operations across high-performance materials,
specialty chemicals, and agricultural products. In recent years, the company has actively
pursued portfolio optimization, divesting or spinning off several large businesses to
focus on higher-growth, higher-value segments. This reverse stock split is understood to
be part of a broader financial strategy within this corporate restructuring context, aiming

to stabilize the share price and improve market perception.

Historically, some companies enacted reverse splits to meet listing requirements.
However, for an established major company like DuPont, the primary focus is likely on
more proactive capital structure management and enhancing investor appeal. A
stabilized share price can also be advantageous for future capital raising and M&A

strategies.

Strategic Significance & Outlook

This reverse stock split can be interpreted as a demonstration of management's
commitment to enhancing long-term shareholder value. The reduction in outstanding
shares has the potential to contribute to an increase in earnings per share (EPS) in the
future and can sometimes be viewed as a form of shareholder return. Investors will
closely monitor how this split impacts the stock price and whether DuPont continues its
focus on high-value businesses. This measure is expected to serve as a stepping stone
for DuPont to establish a stronger financial foundation and market valuation, enabling

the execution of its future growth strategies.
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