
2D Transition Metal Dichalcogenides (TMDs) Market

Forecasts to 2032 – Global Analysis By Type

(Molybdenum Disulfide (MoS?), Tungsten Disulfide

(WS?) and Other Types), Form, Grade, Synthesis,

Application, and By Geography

https://marketpublishers.com/r/2B2C86965FF4EN.html

Date: September 2025

Pages: 200

Price: US$ 4,150.00 (Single User License)

ID: 2B2C86965FF4EN

Abstracts

According to Stratistics MRC, the Global 2D Transition Metal Dichalcogenides (TMDs)

Market is accounted for $1.8 billion in 2025 and is expected to reach $4.1 billion by

2032 growing at a CAGR of 12% during the forecast period. 2D transition metal

dichalcogenides (TMDs) are a class of layered materials composed of transition metals

(such as Mo, W) bonded with chalcogen atoms (S, Se, Te) in a two-dimensional

structure. When thinned to a monolayer, TMDs exhibit unique electronic, optical, and

mechanical properties, including direct bandgaps and high carrier mobility. These

characteristics make them promising for applications in semiconductors,

optoelectronics, energy storage, and flexible devices. Their tunable properties position

TMDs as key materials for future nanotechnology and electronics.

According to research at MIT, 2D TMDs like molybdenum disulfide are enabling the

development of transistors that are just three atoms thick, paving the way for post-

silicon electronics.

Market Dynamics:

Driver:

High electronic and optical properties

The 2D Transition Metal Dichalcogenides (TMDs) market is primarily driven by their
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exceptional electronic and optical properties, which enable high-performance

applications in semiconductors, photodetectors, and optoelectronic devices. Materials

such as molybdenum disulfide (MoS?) and tungsten diselenide (WSe?) exhibit tunable

bandgaps, high carrier mobility, and strong light-matter interactions, making them ideal

for next-generation electronic components. These intrinsic properties allow

miniaturization, flexibility, and integration into advanced devices, thereby fueling

adoption across electronics, energy storage, and flexible display sectors globally.

Restraint:

Limited large-scale production methods

Large-scale production of 2D TMDs is constrained by the lack of industrially viable

methods. Achieving uniform monolayer films with high purity and reproducibility is

technologically challenging. Batch-to-batch variations, defects, and contamination can

impact device performance, restricting adoption in commercial electronics and energy

storage. Until cost-effective, scalable synthesis techniques are developed, market

growth may be restricted, with adoption primarily concentrated in research labs, high-

end semiconductor fabrication, and specialized optoelectronic applications.

Opportunity:

Applications in next-gen semiconductors

2D TMDs present significant opportunities in next-generation semiconductor

technologies. Their tunable electronic properties and atomically thin structure enable

ultra-low-power transistors, high-speed logic devices, and quantum computing

components. Companies are exploring heterostructures combining TMDs with other 2D

materials to achieve superior performance. As the semiconductor industry faces scaling

limitations with silicon, TMDs offer an alternative path, unlocking growth potential across

consumer electronics, AI hardware, and high-performance computing markets over the

next five years.

Threat:

Competition from graphene and 2D materials

TMDs face competitive pressures from graphene, black phosphorus, and other

emerging 2D materials with unique properties. Graphene offers higher conductivity and
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mechanical strength, making it preferable for certain electronic and energy applications.

This competition may limit TMD adoption in high-volume markets unless material

performance, cost, and integration strategies improve. Companies must differentiate

through property optimization, hybrid material development, and application-specific

solutions to maintain relevance and capture market share amidst growing alternatives.

Covid-19 Impact:

The Covid-19 pandemic temporarily disrupted the 2D TMDs supply chain, impacting

precursor availability, manufacturing operations, and R&D activities. Electronics and

semiconductor industries experienced delays in production and commercialization,

which affected TMD adoption. However, post-pandemic recovery has accelerated

demand for advanced materials in flexible electronics, optoelectronics, and energy

storage, highlighting TMDs’ strategic importance. The pandemic underscored supply

chain vulnerabilities while simultaneously emphasizing the need for resilient production

processes and local sourcing strategies for high-performance materials like TMDs.

The molybdenum disulfide (MoS?) segment is expected to be the largest during the

forecast period

The molybdenum disulfide (MoS?) segment is expected to account for the largest

market share during the forecast period due to its superior electronic properties, thermal

stability, and ease of integration in flexible electronics. MoS?’s layered structure and

tunable bandgap make it ideal for transistors, photodetectors, and energy devices. Its

high demand in R&D and commercial applications, particularly in North America and

Asia Pacific, positions it as the dominant material segment in TMD-based electronics

and optoelectronics over the next five years.

The powder segment is expected to have the highest CAGR during the forecast period

Over the forecast period, the powder segment is predicted to witness the highest growth

rate, propelled by its versatile processing options and compatibility with additive

manufacturing and composite materials. Powdered TMDs facilitate scalable coating, ink

formulations, and solution-processing techniques, supporting flexible electronics,

sensors, and energy storage applications. Their adaptability for hybrid devices,

nanocomposites, and functional inks makes them attractive for industrial-scale adoption,

driving high CAGR in research, commercial electronics, and advanced materials

markets.
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Region with largest share:

During the forecast period, the Asia Pacific region is expected to hold the largest market

share, attributed to robust electronics manufacturing, semiconductor fabrication, and

government initiatives promoting advanced materials research. Countries like China,

Japan, and South Korea lead in flexible electronics, optoelectronics, and

nanotechnology adoption, increasing TMD utilization. The presence of major raw

material suppliers, growing R&D infrastructure, and strong consumer electronics

demand further solidify Asia Pacific as the dominant region for TMD market expansion

globally.

Region with highest CAGR:

Over the forecast period, the North America region is anticipated to exhibit the highest

CAGR associated with increasing investments in semiconductor research, defense

electronics, and high-tech manufacturing. The U.S. and Canada are focusing on next-

generation electronics, quantum devices, and optoelectronic innovations, driving TMD

adoption. Presence of advanced research institutions, government support for critical

materials, and rising collaborations with global material manufacturers contribute to

rapid growth, positioning North America as a high-growth market for 2D TMD

applications over the next five years.

Key players in the market

Some of the key players in 2D Transition Metal Dichalcogenides (TMDs) Market include

2D Semiconductors Inc., HQ Graphene, Graphene Supermarket, SixCarbon

Technology, ACS Material LLC, Nanografi Nano Technology, American Elements,

NanoIntegris Technologies, Strem Chemicals Inc., 2D Materials Pte Ltd., Graphene

Laboratories Inc., Nanochemazone, Goodfellow Corporation, Cheaptubes Inc., Sigma-

Aldrich, Sixonia Tech GmbH, Smart-elements GmbH, and NanoXplore Inc.

Key Developments:

In Sep 2025, HQ Graphene announced the commercial launch of its large-scale, roll-to-

roll (R2R) production process for monolayer molybdenum disulfide (MoS?) films,

significantly reducing costs for next-generation flexible electronics manufacturers.

In Aug 2025, ACS Material LLC introduced a new high-purity, single-crystal tungsten

diselenide (WSe?) product line, specifically engineered for advanced optoelectronic
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research and the development of high-efficiency photodetectors.

In July 2025, 2D Semiconductors Inc. launched its proprietary 'TMD-Alloy' series, a new

class of alloyed TMDs (e.g., MoS?(1-x)Se?x) that allows for precise bandgap tuning,

enabling customized performance for specific semiconductor applications.

Types Covered:

Molybdenum Disulfide (MoS?)

Tungsten Disulfide (WS?)

Other Types

Forms Covered:

Powder

Flakes

CVD Films

Grades Covered:

Electronic

Standard Grade

Industrial Grade

Synthesis’s Covered:

Chemical Vapor Deposition (CVD)

Liquid-Phase Exfoliation (LPE)
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Mechanical Exfoliation

Applications Covered:

Electronics & Semiconductors

Optoelectronics & Sensors

Energy & Catalysis

Biomedical

Regions Covered:

North America

US

Canada

Mexico

Europe

Germany

UK

Italy

France

Spain

Rest of Europe

Asia Pacific
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Japan

China

India

Australia

New Zealand

South Korea

Rest of Asia Pacific

South America

Argentina

Brazil

Chile

Rest of South America

Middle East & Africa

Saudi Arabia

UAE

Qatar

South Africa

Rest of Middle East & Africa
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- Market share assessments for the regional and country-level segments

- Strategic recommendations for the new entrants

- Covers Market data for the years 2024, 2025, 2026, 2028, and 2032

- Market Trends (Drivers, Constraints, Opportunities, Threats, Challenges, Investment

Opportunities, and recommendations)

- Strategic recommendations in key business segments based on the market

estimations

- Competitive landscaping mapping the key common trends

- Company profiling with detailed strategies, financials, and recent developments

- Supply chain trends mapping the latest technological advancements

Free Customization Offerings:

All the customers of this report will be entitled to receive one of the following free

customization options:

Company Profiling

Comprehensive profiling of additional market players (up to 3)

SWOT Analysis of key players (up to 3)

Regional Segmentation

Market estimations, Forecasts and CAGR of any prominent country as

per the client's interest (Note: Depends on feasibility check)

Competitive Benchmarking

Benchmarking of key players based on product portfolio, geographical

presence, and strategic alliances
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