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Hidden Influence of Functionalization
Techniques on Carbon Nanotube Market
Scalability and End-Use Diversification
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NEWARK, DE, UNITED STATES, April 24,
2025 /EINPresswire.com/ -- The global
carbon nanotubes (CNT) market is on
the verge of an unprecedented
expansion, projected to grow from USD
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1,166.2 million in 2025 to an i &‘\ .,

astounding USD 2,812.1 billion by “’ f A tﬂano”h{bs ¢ — =y
2035. This surge reflects a robust :

compound annual growth rate (CAGR) i “ I I

of 9.2%, driven by advancements in ii “ij i I I

nanotechnology and an increasing AR

demand for CNTs across multiple .

industries, particularly in energy
storage, electronics, and automotive
sectors. With superior mechanical,
electrical, and thermal properties, CNTs are revolutionizing materials science and industrial
applications.

Carbon Nanotubes Market Regional Analysis
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Carbon nanotubes in their pristine form are hydrophobic, tend to bundle together due to van
der Waals forces, and are difficult to integrate into most solvent systems or polymer matrices.
These limitations significantly reduce their utility in real-world industrial applications.
Functionalization—either through covalent or non-covalent modification—addresses these
challenges at the molecular level.

Covalent functionalization alters the intrinsic structure of CNTs by attaching functional groups
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such as carboxyl, hydroxyl, or amine

groups directly onto the tube walls. . CARBON
; NANOTQBES

This enhances solubility and reactivity
but can sometimes degrade electrical
properties. Non-covalent techniques,
on the other hand, involve wrapping
CNTs with polymers or surfactants,
preserving their core structure while
improving dispersion and
processability.
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Such molecular-level adaptations not
only improve CNT performance but
also allow them to be tailored to
specific industries. For instance,
polymer-wrapped CNTs can be seamlessly integrated into hydrophilic media for biomedical use,
while carboxylated CNTs exhibit enhanced compatibility with epoxy matrices used in structural
composites. These changes open doors to new application domains and mitigate regulatory
concerns surrounding toxicity and bioaccumulation.

Carbon Nanotubes Market

“ "With rapid technological advancements and growing
industrial demand, the carbon nanotube market is poised
for exponential growth. The integration of CNTs in energy
storage, electronics, and structural materials will redefine
multiple industries, creating new opportunities for
innovation and commercialization," says Nikhil Kaitwade,
Associate Vice President at Future Market Insights (FMI).

The integration of CNTs in
energy storage, electronics,
and structural materials will
redefine multiple industries,
creating new opportunities
for innovation and
commercialization”
Nikhil Kaitwade, Associate
Vice President at Future
Market Insights
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- The global carbon nanotubes market will experience a

CAGR of 9.2% from 2025 to 2035, with a valuation reaching USD 2812.1 billion by the end of the
forecast period.

- Lithium-ion battery and supercapacitor applications will significantly contribute to market
expansion due to CNTs' role in enhancing energy efficiency and storage capacity.


https://www.futuremarketinsights.com/report-sample#5245502D47422D3738
https://www.futuremarketinsights.com/report-sample#5245502D47422D3738
https://www.futuremarketinsights.com/report-sample#5245502D47422D3738
https://www.futuremarketinsights.com/reports/lithium-ion-battery-material-market

- Asia-Pacific is expected to dominate the CNT market, with China leading the production and

application of CNTs across various industries.

- Companies are investing in research and development to improve CNT production efficiency
and explore novel applications in healthcare, construction, and flexible electronics.

- The market faces challenges such as high production costs and technical limitations in large-
scale manufacturing, but ongoing research is addressing these barriers.
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As functionalization techniques mature, CNTs are entering sectors once considered inaccessible
due to incompatibility or safety concerns. One noteworthy domain is biodegradable electronics,
where functionalized CNTs are used as conductive inks in wearable biosensors that degrade
safely in the body or environment after use. In 2023, a Japanese startup successfully launched a
biodegradable patch for ECG monitoring that employed non-covalently modified CNTs within a
biodegradable polymer matrix, highlighting how functionalization directly influences product
viability.

The textile industry is another emerging frontier. Functionalized CNTs are being used to create
anti-bacterial, conductive fabrics that can monitor temperature or humidity. These “smart
textiles” are gaining traction in sportswear and military uniforms, where data collection and
comfort intersect. Functionalized CNT coatings also play a role in water purification membranes,
enhancing filtration rates and antimicrobial properties, especially when bonded with silver or
titanium dioxide nanoparticles.
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Such applications are not just technically innovative—they are expanding the segmentation of
the CNT market into areas that previously showed minimal interest due to integration barriers.
As more companies adopt CNT-based solutions in fields like biosensing, medical imaging, and
environmental tech, the market narrative around CNTs is evolving from a niche, high-tech
material to a broadly applicable industrial component.
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By Product:

- Multi-walled Carbon Nanotubes (MWCNT)
- Single-walled Carbon Nanotubes (SWCNT)

By Application:

- Application in Polymers
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- Application in Energy
By Region:

- North America

- Latin America

- Western Europe

- Eastern Europe

- East Asia

- South Asia & Pacific
- Middle East & Africa
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The competitive landscape of the CNT market is characterized by the presence of key players
investing in research, product development, and strategic collaborations to strengthen their
market position. Leading companies include:

Key Companies and Market Share Insights

- Nanocyl SA

- Showa Denko K.K.

- Arkema SA

- LG Chem

- Cabot Corporation

- Other Emerging Players

Recent Developments

- Investments in Sustainable CNT Production: Companies are focusing on eco-friendly synthesis
methods to reduce environmental impact.

- Strategic Collaborations and Mergers: Industry leaders are forming alliances to accelerate
commercialization.

- Advancements in CNT-Based Energy Storage: Research on enhancing lithium-ion battery
performance is gaining momentum.
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Environmental safety and regulatory compliance are not only constraints but also accelerators of
innovation in the CNT space. Functionalization plays a central role in reducing the environmental
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impact of carbon nanotubes, making them more biodegradable and less cytotoxic. The European
REACH regulations have compelled manufacturers to rigorously assess and mitigate the
ecological risks of CNTs. In response, firms have developed functionalized CNTs that degrade
under specific environmental triggers or are coated to prevent airborne dispersion during
handling.

In 2022, a German manufacturer earned approval under new EU guidelines for a line of water
filtration products using hydroxyl-functionalized CNT membranes, citing both high performance
and environmental safety. Regulatory frameworks are no longer passive barriers—they are
driving proactive research into functionalization methods that ensure both safety and market
readiness. As a result, companies that align their R&D with evolving safety standards are gaining
a distinct market advantage in regions with stringent environmental laws.

For more: https://www.globenewswire.com/news-release/2025/03/19/3045514/0/en/Electronics-
Plastics-Sectors-to-Drive-Carbon-Nanotubes-Market-Growth-to-USD-2-812-1-million-by-2035-

Future-Market-Insights-Inc.html
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Carbon Mold Market: https://www.futuremarketinsights.com/reports/carbon-mold-market

Cable Material Market: https://www.futuremarketinsights.com/reports/cable-material-market

High-performance Insulation Materials Market:
https://www.futuremarketinsights.com/reports/high-performance-insulation-materials-market

Anodized Titanium Market: https://www.futuremarketinsights.com/reports/anodized-titanium-
market

Activated Carbon Filter Market: https://www.futuremarketinsights.com/reports/activated-carbon-
filter-market

Thermal Insulation Material Market: https://www.futuremarketinsights.com/reports/thermal-
insulation-material-market
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Future Market Insights, Inc. (ESOMAR certified, recipient of the Stevie Award, and a member of
the Greater New York Chamber of Commerce) offers profound insights into the driving factors
that are boosting demand in the market. FMI stands as the leading global provider of market
intelligence, advisory services, consulting, and events for the Packaging, Food and Beverage,
Consumer Technology, Healthcare, Industrial, and Chemicals markets. With a vast team of over
400 analysts worldwide, FMI provides global, regional, and local expertise on diverse domains
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and industry trends across more than 110 countries.
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