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Carbon possesses different allotropic forms (graphite and diamond) and has the
capability to generate a range of nanostructures including graphene single sheets,
single and multiwalled carbon nanotubes, carbon nanofibers, graphene quantum dots,
fullerenes, and nanodiamonds. Due to their unique structural dimensions and excellent
mechanical, electrical, thermal, optical and chemical properties carbon-based
nanomaterials are widely utilized in many sectors.

The Global Market for Carbon Nanomaterials 2024-2033 provides a comprehensive
analysis of advanced carbon nanomaterials including graphene, carbon nanotubes,
carbon nanofibers, fullerenes, nanodiamonds, graphene quantum dots, and
nanomaterials from carbon capture and utilization. The report examines global demand,
production capacities, pricing, main producers, and applications across major end-user
markets such as electronics, energy storage, membranes, coatings, polymers,
biomedical devices, and sensors.

Regional demand across North America, Europe, Asia Pacific, and Rest of World is
forecast from 2018 to 2034 for graphene and other key nanomaterials. The report
profiles over 590 leading producers, highlighting their products, production methods,
capacities, pricing, and target markets.

Multiple alternative 2D materials beyond graphene are analyzed including boron nitride,
MXenes, transition metal dichalcogenides, black phosphorus, graphitic carbon nitride,
germanene, graphdiyne, graphane, rhenium diselenide, silicene, stanene, antimonene
and indium selenide. Latest developments in carbon capture and utilization for
producing carbon nanomaterials are assessed as well as progress with
graphene/nanomaterial-enhanced batteries, biosensors, electronics, catalysts, polymer
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composites, and filters/membranes.
Report contents include:

Global demand forecasts for graphene, carbon nanotubes, carbon nanofibers,
fullerenes, nanodiamonds to 2034

Assessment of graphene types - production capacities, pricing, producers,
applications

Analysis of carbon nanotube types - capacities, pricing, producers, end markets
Review of carbon nanofiber synthesis methods and market opportunities
Fullerene product analysis, pricing, demand, producers, technology readiness

Evaluation of nanodiamond types, production methods pricing, demand, main
producers

Emerging opportunities in graphene quantum dots - synthesis, pricing,
applications

Role of carbon capture in producing carbon nanomaterials

Profiles of 590+ leading producers/suppliers of carbon nanomaterials.
Companies profiled include BeDimensional, BestGraphene, Black Swan
Graphene, DexMat, Graphenest, Graphene Leaders Canada, Graphene
Manufacturing Group Limited, HydroGraph Clean Power, JEIO, Kumho
Petrochemical, KB Element, LG Chem, Nano Diamond Battery, Novusterra,
OCSiAl, Paragraf and Zeon Corporation.

Analysis of properties, production and applications of 2D materials beyond
graphene - hexagonal boron nitride, MXenes, transition metal dichalcogenides,
black phosphorus etc.

Regional demand forecasts across North America, Europe, Asia Pacific, Rest of
World

Impact of graphene and nanomaterials on batteries, electronics, membranes,
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coatings

Assessment of technology readiness levels for different nanomaterials by
application
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8 CARBON NANOMATERIALS FROM CARBON CAPTURE AND UTILIZATION

8.1 CO2 capture from point sources
8.1.1 Transportation

The Global Market for Carbon Nanomaterials 2024-2033


https://marketpublishers.com/report/industry/chemicals_petrochemicals/global_market_4_anti_fingerprint_anti_bacterial_anti_fouling_easy_to_clean_n_self_cleaning_nanocoatings.html

Market Publishers

8.1.2 Global point source CO2 capture capacities
8.1.3 By source
8.1.4 By endpoint
8.2 Main carbon capture processes
8.2.1 Materials
8.2.2 Post-combustion
8.2.3 Oxy-fuel combustion
8.2.4 Liquid or supercritical CO2: Allam-Fetvedt Cycle
8.2.5 Pre-combustion
8.3 Carbon separation technologies
8.3.1 Absorption capture
8.3.2 Adsorption capture
8.3.3 Membranes
8.3.4 Liquid or supercritical CO2 (Cryogenic) capture
8.3.5 Chemical Looping-Based Capture
8.3.6 Calix Advanced Calciner
8.3.7 Other technologies
8.3.7.1 Solid Oxide Fuel Cells (SOFCs)
8.3.8 Comparison of key separation technologies
8.3.9 Electrochemical conversion of CO2
8.3.9.1 Process overview
8.4 Direct air capture (DAC)
8.4.1 Description
8.5 Companies 640 (4 company profiles)

9 OTHER 2-D MATERIALS

9.1 Comparative analysis of graphene and other 2D materials

9.2 2D MATERIALS PRODUCTION METHODS
9.2.1 Top-down exfoliation
9.2.1.1 Mechanical exfoliation method
9.2.1.2 Liquid exfoliation method
9.2.2 Bottom-up synthesis
9.2.2.1 Chemical synthesis in solution
9.2.2.2 Chemical vapor deposition
9.3 TYPES OF 2D MATERIALS

+44 20 8123 2220
info@marketpublishers.com

9.3.1 Hexagonal boron-nitride (h-BN)/Boron nitride nanosheets (BNNSs)

9.3.1.1 Properties
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InP/ZnS, perovskite quantum dots and silicon resin composite under UV

illumination.
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Figure 99.

Quantag GQDs and sensor.

CO2 capture and separation technology.

Global capacity of point-source carbon capture and storage facilities.
Global carbon capture capacity by CO2 source, 2022.

Global carbon capture capacity by CO2 source, 2030.

Global carbon capture capacity by CO2 endpoint, 2022 and 2030.
Post-combustion carbon capture process.

Postcombustion CO2 Capture in a Coal-Fired Power Plant.
Oxy-combustion carbon capture process.

Liquid or supercritical CO2 carbon capture process.

Pre-combustion carbon capture process.

Amine-based absorption technology.

Pressure swing absorption technology.

Membrane separation technology.

Liquid or supercritical CO2 (cryogenic) distillation.

Process schematic of chemical looping.

Calix advanced calcination reactor.

Fuel Cell CO2 Capture diagram.

Electrochemical CO? reduction products.

CO2 captured from air using liquid and solid sorbent DAC plants, storage,

Global CO2 capture from biomass and DAC in the Net Zero Scenario.
Structures of nanomaterials based on dimensions.

Schematic of 2-D materials.

Diagram of the mechanical exfoliation method.

Figure 100. Diagram of liquid exfoliation method
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Structure of hexagonal boron nitride.

BN nanosheet textiles application.

Structure diagram of Ti3C2Tx.

Types and applications of 2D TMDCs.

Left: Molybdenum disulphide (M0S2). Right: Tungsten ditelluride (WTe2)
SEM image of MoS2.

Atomic force microscopy image of a representative MoS2 thin-film

Schematic of the molybdenum disulfide (M0S2) thin-film sensor with the

deposited molecules that create additional charge.

Figure 109.
Figure 110.
Figure 111.
Figure 112.

Borophene schematic.

Black phosphorus structure.

Black Phosphorus crystal.

Bottom gated flexible few-layer phosphorene transistors with the

hydrophobic dielectric encapsulation.

Figure 113:
Figure 114.

Graphitic carbon nitride.
Structural difference between graphene and C2N-h2D crystal: (a) graphene;

(b) C2N-h2D crystal. Credit: Ulsan National Institute of Science and Technology.

Figure 115.
Figure 116.
Figure 117.
Figure 118.
Figure 119.
Figure 120.
Figure 121.
Figure 122.
Figure 123.
Figure 124.

Schematic of germanene.

Graphdiyne structure.

Schematic of Graphane crystal.

Schematic of a monolayer of rhenium disulfide.

Silicene structure.

Monolayer silicene on a silver (111) substrate.

Silicene transistor.

Crystal structure for stanene.

Atomic structure model for the 2D stanene on Bi2Te3(111).

Schematic of Indium Selenide (InSe).Figure 125. Application of Li-Al LDH

as CO2 sensor.

Figure 126.

Graphene-based membrane dehumidification test cell.
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