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Abstracts

The global Heteroatom-doped MXene market size is predicted to grow from US$ 34.24

million in 2025 to US$ 127 million in 2032; it is expected to grow at a CAGR of 20.7%

from 2026 to 2032.

Heteroatom-doped MXene refers to modified MXene materials with improved electrica

conductivity, catalytic activity, stability, and hydrophilicity/hydrophobicity, achieved by

introducing exogenous heteroatoms such as nitrogen, phosphorus, sulfur, boron,

fluorine, and chlorine into the lattice, surface, or interlayer space of MXene via doping

processes to tune its electronic structure, defect density, and surface chemistry.

According to different doping sites, it can be classified into three main categories: M-site

(transition metal site) doping, X-site (carbon/nitride site) doping, and T-site (surface

termination) modification, offering rich design flexibility due to the tunability at multiple

sites. From an application perspective, heteroatom-doped MXene has been widely used

in various secondary batteries (lithium-ion, lithium-sulfur, sodium/potassium/zinc-ion

batteries), supercapacitors, electrocatalytic hydrogen/oxygen evolution reactions,

sensors, as well as environmental remediation and biomedicine. Both theoretical

calculations and experimental studies have shown that the introduction of heteroatoms

can optimize the adsorption energy of intermediates, expand the interlayer spacing, and

increase the density of active sites, thereby significantly enhancing the electrochemical

performance. At present, this material system has become one of the frontiers in the

field of two-dimensional materials, and the global market size of heteroatom-doped

MXene reached 35 million US dollars in 2025.

For heteroatom-doped MXenes, the upstream sector mainly involves the supply of basic

raw materials like transition metals, carbides and nitrides, as well as the preparation of

two-dimensional MXene materials and the research and development of core
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heteroatom doping processes; the raw material supply system is relatively

mature, and the preparation technology of mainstream titanium-based MXenes has

been gradually improved, yet efficient, controllable and low-cost heteroatom doping

technologies are still in the stage of optimization andupgrading, the upstream industry is

dominated by research institutions and high-end new material enterprises, complex

technical processes and high production costs constitute major industry barriers, and

the difficulties in large-scale production need to be further broken through. Downstream

applications are the core driving force for market development, mainly covering three

core fields: energy storage, electronic devices and sensors, electrocatalysis and water

treatment; in the energy storage field, it has become a high-quality electrode material for

supercapacitors, lithium batteries and sodium-ion batteries relying on its excellent

electrical conductivity and electrochemical stability after doping, making it the most

important application track at present, in the field of electronic devices and sensors, it is

widely suitable for flexible electronics, wearable devices, Internet of Things sensing and

other scenarios relying on its good flexibility, surface activity and electrical conductivity,

with continuous release of application potential, and in the field of catalysis and water

treatment, heteroatom doping can effectively improve the catalytic activity and stability

of materials, showing unique application advantages in electrocatalysis, sewage

treatment and other directions. From the perspective of market development, as a high-

performance modified MXene material, heteroatom-doped MXenes are in the initial

stage of industrialization with a strong growth momentum, and in the future, with the

continuous maturity of production processes and the gradual reduction of production

costs, their application penetration rate in high-end new energy, flexible electronics,

environmental governance and other fields will continue to increase, the market scale

will achieve rapid expansion, which is the key to accelerating the realization of

comprehensive commercialization.

LP Information, Inc. (LPI) ' newest research report, the ?Heteroatom-doped MXene

Industry Forecast? looks at past sales and reviews total world Heteroatom-doped

MXene sales in 2025, providing a comprehensive analysis by region and market sector

of projected Heteroatom-doped MXene sales for 2026 through 2032. With Heteroatom-

doped MXene sales broken down by region, market sector and sub-sector, this report

provides a detailed analysis in US$ millions of the world Heteroatom-doped MXene

industry.

This Insight Report provides a comprehensive analysis of the global Heteroatom-doped

MXene landscape and highlights key trends related to product segmentation, company

formation, revenue, and market share, latest development, and M&A activity. This report

also analyzes the strategies of leading global companies with a focus on Heteroatom-
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doped MXene portfolios and capabilities, market entry strategies, market positions, and

geographic footprints, to better understand these firms? unique position in an

accelerating global Heteroatom-doped MXene market.

This Insight Report evaluates the key market trends, drivers, and affecting factors

shaping the global outlook for Heteroatom-doped MXene and breaks down the forecast

by Doping atoms, by Application, geography, and market size to highlight emerging

pockets of opportunity. With a transparent methodology based on hundreds of bottom-

up qualitative and quantitative market inputs, this study forecast offers a highly nuanced

view of the current state and future trajectory in the global Heteroatom-doped MXene.

This report presents a comprehensive overview, market shares, and growth

opportunities of Heteroatom-doped MXene market by product type, application, key

manufacturers and key regions and countries.

Segmentation by Doping atoms:

N-doped MXenes

O-doped MXenes

S-doped MXenes

P-doped MXenes

F-doped MXenes

Others

Segmentation by Doping Site:

M-site doping

X-site doping

T-site modification

Others
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Segmentation by Application:

Doped MXenes for electrochemical energy storage

Doped MXenes for catalysts

Doped MXenes for sensors and detection materials

Environmental Remediation

Biomedical Applications

Others

This report also splits the market by region:

Americas

United States

Canada

Mexico

Brazil

APAC

China

Japan

Korea

Southeast Asia
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India

Australia

Europe

Germany

France

UK

Italy

Russia

Middle East & Africa

Egypt

South Africa

Israel

Turkey

GCC Countries

The below companies that are profiled have been selected based on inputs gathered

from primary experts and analysing the company's coverage, product portfolio, its

market penetration.

XF NANO

SixCarbon Technology

ACS Material LLC
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2D Semiconductors

Otto Chemie Pvt. Ltd.

Japan Material Technologies Corporation

SAT NANO

Nanochemazone

Nanoshel

MSE Supplies

Beijing Beike New Material Technology

Merck (Sigma-Aldrich)

MXeneNanoTech

Carbon-Ukraine

American Elements

Alfa Chemistry

Key Questions Addressed in this Report

What is the 10-year outlook for the global Heteroatom-doped MXene market?

What factors are driving Heteroatom-doped MXene market growth, globally and by

region?

Which technologies are poised for the fastest growth by market and region?

How do Heteroatom-doped MXene market opportunities vary by end market size?

How does Heteroatom-doped MXene break out by Doping atoms, by Application?
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