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Synthetic diamond is undergoing a structural transformation. While the lab-grown gem
and jewellery segment has experienced a 50-80% price collapse since
2020—-crystallised by De Beers' closure of its Lightbox brand in May 2025—the
technology-grade diamond market is attracting unprecedented investment. Over $4
billion in committed capital flowed into technology-grade diamond manufacturing
between 2024 and 2026 alone, driven by demand from Al chip cooling, quantum
computing, power electronics, environmental remediation, and defence applications.
Diamond's unmatched combination of thermal conductivity (900-2,200 W/m-K), ultra-
wide bandgap (5.47 eV), chemical inertness, radiation hardness, and room-temperature
guantum coherence positions it as a critical enabling material across multiple high-
growth technology sectors.

This comprehensive market report analyses the advanced diamond materials and
technology market across five principal segments for the period 2026—2036: lab-grown
diamonds (single-crystal CVD and HPHT for gem and technology applications),
nanodiamonds (detonation, HPHT, CVD, and fluorescent), diamond semiconductors
and power electronics, diamond quantum technologies, and diamond thermal
management. A sixth segment—diamond environmental remediation using boron-doped
diamond (BDD) electrodes—is analysed separately, reflecting its emergence as a major
growth market driven by global PFAS regulations.

The Al thermal management opportunity is a primary market catalyst. GPU power
densities now exceed 1,000 watts per chip, creating an urgent thermal bottleneck that
conventional cooling materials cannot address. Diamond heat spreaders, copper-
diamond composites, GaN-on-Diamond power amplifiers, and diamond thermal
interface materials are transitioning from laboratory curiosities to commercial products,
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with Akash Systems already delivering diamond-cooled NVIDIA H200 GPU
servers and satellite radios with space heritage.

In diamond semiconductors, the report tracks the emergence of national clusters in
Japan, France, and the United States, supported by government programmes including
the U.S. CHIPS Act, Japan's NEDO/METI diamond semiconductor initiative, French BPI
France investments, and EU REACH/Chips Act designations. Diamond power
MOSFETS, Schottky diodes, and GaN-on-Diamond devices are progressing towards
commercialisation, with PDS demonstrating packaged diamond MOSFETSs at
SEMICON Japan 2025 and initiating space qualification testing with JAXA.

The diamond quantum technology market is analysed across three domains: NV-centre
guantum sensing (magnetometry, quantum diamond microscopy for semiconductor
inspection, navigation), diamond-defect quantum computing (room-temperature NV-
centre processors), and diamond quantum networking (photonic interconnects and
guantum repeaters). This segment has attracted major corporate investment including
the Element Six—Bosch quantum sensing joint venture, lonQ's acquisition of Lightsynq
Technologies, and QuantumDiamonds' €152 million Munich production facility
designated as a first-of-a-kind facility under the European Chips Act.

The nanodiamond market is assessed across established applications (lubricants,
polishing, electroplating, composites) and emerging high-growth segments (quantum
biosensing, drug delivery, 3D printing additives, thermal pastes). Fluorescent
nanodiamonds containing engineered NV centres represent a convergence point
between nanomaterials science and quantum technology.

The diamond environmental remediation segment, driven by EPA PFAS maximum
contaminant levels of 4 ppt and the EU REACH near-total PFAS restriction proposal,
analyses BDD electrode technology for electrochemical destruction of per- and
polyfluoroalkyl substances in municipal water, industrial wastewater, and contaminated
groundwater.

Report Contents include:

Executive summary with market taxonomy, key trends, drivers, restraints, and
global market size and forecast summary 2026—2036

Properties of diamond materials: mechanical, thermal, electrical, optical,
chemical, biocompatibility, nanodiamond properties, NV-centre quantum
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properties, and comparison with competing materials (SiC, GaN, graphene, BN,
CNTs)

Synthetic diamond production methods: CVD, HPHT, detonation synthesis, laser
ablation, HFCVD, fluorescent nanodiamond production, colour centre
engineering, production methods comparison, and pricing analysis

Lab-grown diamonds market: jewellery segment analysis, De Beers Lightbox
closure, price dynamics, advanced technology applications, global market
forecast by segment and region to 2036

Diamond semiconductor and power electronics market: power transistors,
Schottky diodes, MOSFETs, GaN-on-Diamond, satellite communications, Al
data centre cooling, space and extreme environments, wafer scaling roadmap,
government investments, market forecast by region to 2036

Diamond thermal management market: CVD heat spreaders, copper-diamond
composites, diamond-on-silicon, Al/HPC thermal management, advanced
semiconductor packaging (TIM1, TIM1.5, 3D packaging), 5G/6G
telecommunications, EV power electronics, defence, next-generation thermal
solutions, market forecast by region to 2036

Diamond quantum technology market: NV-centre quantum sensing, quantum
diamond microscopy, magnetometry, quantum computing, quantum networking
and repeaters, Element Six—Bosch JV, government investment, market forecast
to 2036

Nanodiamonds market: lubricants, polishing, electroplating, polymer and metal
composites, skincare, supercapacitors, batteries, drug delivery, 3D printing,
thermal pastes, consumption forecasts by application (tons) and revenue to
2036

Diamond environmental remediation and electrochemistry market: BDD
electrode technology, PFAS destruction, municipal and industrial wastewater,
groundwater remediation, regulatory drivers, market forecast to 2036

Supply chain, geopolitics, and strategic considerations: global production
landscape, supply chain sovereignty, CHIPS Act, export controls, price
dynamics, investment landscape
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Market forecasts: total addressable market, segment growth rate ranking,
regional analysis, scenario analysis, key uncertainties

Emerging applications: diamond nuclear batteries, in-space manufacturing,
Raman lasers, spectroscopy, medical devices, 3D printing, PCD tools

Industry challenges and barriers: wafer scaling, doping asymmetry,
manufacturing cost, competing materials, qualification timelines

45 company profiles with technology descriptions, products, funding,
headquarters, and strategic positioning

Research methodology and references
Companies Profiled include Akash Systems, Daicel Corporation, Diamfab, Diamond
Foundry, Element Six, HiQuTe Diamond, lonQ, NDB Inc. (Nano Diamond Battery),

Orbray Co., Photonic Inc., Power Diamond Systems (PDS), Qnami AG, Quantum
Brilliance, QuantumbDiamonds GmbH and more...
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1 EXECUTIVE SUMMARY

1.1 Market Overview and Scope
1.2 Advanced Diamond Materials
1.2.1 Lab-Grown Diamonds (Single-Crystal CVD & HPHT)
1.2.2 Nanodiamonds (Detonation, HPHT, CVD)
1.2.3 Diamond Semiconductors & Power Electronics
1.2.4 Diamond Quantum Technologies
1.2.5 Diamond Thermal Management
1.3 The Diverging Trajectories: Gem vs. Technology Diamond Markets
1.4 Key Market Trends 2026—-2036
1.5 Market Drivers and Restraints
1.6 Global Market Size and Forecast Summary, 2026—2036
1.7 Market by Region
1.8 Competitive Landscape Overview

2 PROPERTIES OF DIAMOND MATERIALS

2.1 Fundamental Properties of Diamond
2.1.1 Mechanical Properties (Hardness: 167 GPa, Wear Resistance)
2.1.2 Thermal Properties (Thermal Conductivity: 900-2,200 W/m-K)
2.1.3 Electrical Properties (Wide Bandgap: 5.47 eV, High Resistivity)
2.1.4 Optical Properties (Refractive Index: 2.417, IR Transparency)
2.1.5 Chemical and Radiation Resistance
2.1.6 Biocompatibility
2.2 Properties of Nanodiamonds
2.2.1 Surface Area (250-450 m?/g), Surface Chemistry, and Functional Groups
2.2.2 Fluorescence and Colour Centres
2.2.3 Properties Comparison: DND vs. HPHT vs. CVD Nanodiamonds
2.3 Quantum Properties of Nitrogen-Vacancy (NV) Centres
2.3.1 Spin Coherence and Quantum States
2.3.2 Optically Detected Magnetic Resonance (ODMR)
2.3.2.1 Room-Temperature Quantum Operation
2.4 Comparison with Competing Materials
2.4.1 Diamond vs. SiC, GaN, and Other Wide-Bandgap Semiconductors
2.4.2 Diamond vs. Graphene, BN Nanosheets, Carbon Nanotubes
2.4.3 Nanodiamonds vs. Competing Nanomaterials
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3 SYNTHETIC DIAMOND PRODUCTION METHODS

3.1 Chemical Vapour Deposition (CVD)
3.1.1 Process Description and Reactor Technologies
3.1.2 Single-Crystal CVD Growth
3.1.3 Polycrystalline CVD Diamond Films
3.1.4 Quantum-Grade CVD (Ultra-Pure, Controlled NV Density)
3.1.5 Treatments and Post-Processing
3.1.6 Scaling Challenges and Wafer-Size Development (2-Inch to 4-Inch)
3.2 High Pressure High Temperature (HPHT)
3.2.1 Process Description
3.2.2 Industrial Abrasive and Gem-Quality Production
3.2.3 Treatments
3.3 Detonation Synthesis (Nanodiamonds)
3.3.1 Process Description
3.3.2 Purification and Surface Functionalization
3.3.3 Production Capacity and Major Producers
3.4 Other Synthesis Methods
3.4.1 Laser Ablation
3.4.2 Ultrasound Cavitation
3.4.3 Hot-Filament CVD (HFCVD)
3.4.4 lon Irradiation of Graphite
3.4.5 Autoclave Synthesis from Supercritical Fluids
3.5 Fluorescent Nanodiamond (FND) Production
3.5.1 NV Centre Creation by Irradiation and Annealing
3.5.2 Colour Centre Engineering (SiV, GeV, SnV)
3.6 Production Methods Comparison: Advantages and Disadvantages
3.7 Pricing of Synthetic Diamonds and Nanodiamonds
3.7.1 Cost of Lab-Grown Diamonds
3.7.2 Pricing of Nanodiamonds, by Producer/Distributor

4 LAB-GROWN DIAMONDS MARKET

4.1 Global Market Overview and Revenues to 2036
4.2 Jewellery Market Segment
4.2.1 Market Overview and Consumer Trends
4.2.2 De Beers Lightbox Closure and Industry Implications
4.2.3 Lab-Grown vs. Natural Diamond Price Dynamics and Collapse
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4.2.4 Lab-Grown Diamond Producers List
4.3 Advanced Technology Applications
4.3.1 Electronics and Computing
4.3.1.1 Diamond Heat Spreaders for AI/HPC Chips
4.3.1.2 Diamond Thermal Substrates and Packaging
4.3.1.3 High-Power Electronics and RF Components
4.3.2 Quantum Computing Substrates
4.3.3 Medicine and Biomedical
4.3.3.1 Biomedical Imaging
4.3.3.2 Medical Implants
4.3.4 Lasers and Optics
4.3.5 Spectroscopy
4.3.6 Industrial Cutting, Drilling, and Mining Tools
4.3.7 3D Printing
4.4 Global Market Size and Forecast to 2036, by Segment
4.5 Market by Region
4.6 Companies

5 DIAMOND SEMICONDUCTOR AND POWER ELECTRONICS MARKET

5.1 Market Overview and Technology Readiness
5.2 Diamond Power Transistors and Schottky Diodes
5.2.1 Vertical Diamond Schottky Diodes
5.2.2 Diamond MOSFETs
5.2.3 Doping Technologies (Boron, Phosphorus)
5.2.4 Novel Switching Mechanisms
5.3 Diamond RF Components and High-Frequency Electronics
5.4 GaN-on-Diamond Technology
5.4.1 Technology Description and Thermal Benefits
5.4.2 Applications in Satellite Communications
5.4.2.1 Applications in Al Data Centre Cooling
5.5 Diamond Semiconductors for Space and Extreme Environments
5.5.1 Radiation Hardness and Space Qualification (JAXA—PDS Partnership)
5.5.2 Nuclear and High-Temperature Applications
5.6 In-Space Diamond Manufacturing (Space Forge)
5.7 Wafer Scaling Roadmap: 2-Inch to 4-Inch and Beyond
5.7.1 Element Six—Orbray 50mm Single-Crystal Diamond Wafer Milestone
5.7.2 Al-Assisted Defect Detection
5.8 Government Investments and CHIPS Act Funding
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5.8.1 Applications in Satellite Communications
5.8.1.1 Applications in Al Data Centre Cooling
5.9 Global Market Size and Forecast to 2036
5.10 Market by Region
5.10.1 United States
5.10.2 Japan (Ookuma, PDS, Orbray, ExtenD Cluster)
5.10.3 France (Diamfab—HiQuTe Diamond Alliance)
5.10.4 Rest of World
5.11 Company Profiles

6 DIAMOND THERMAL MANAGEMENT MARKET

6.1 Market Overview
6.2 Diamond as a Thermal Interface and Heat Spreading Material
6.2.1 CVD Diamond Heat Spreaders (1,500-2,200 W/m-K)
6.2.2 Copper-Diamond Composites (400-800 W/m-K)
6.2.3 Diamond-on-Silicon Heterostructures
6.2.4 Diamond-Graphene Composites
6.2.5 Comparison with Competing TIM Materials (Graphene, BN, Liquid Metal)
6.3 Applications by End-Use Sector
6.3.1 Al and High-Performance Computing (GPU/CPU Thermal Management)
6.3.2 Advanced Semiconductor Packaging (TIM1, TIM1.5, 3D Packaging)
6.3.3 5G/6G Telecommunications Infrastructure
6.3.3.1 Diamond TIM Roadmap: 5G Sub-6 GHz to 6G THz
6.3.3.2 Dual-Function TIMs (Thermal + EMI Shielding)
6.3.4 Consumer Electronics
6.3.5 Electric Vehicles and Automotive Power Electronics
6.3.6 Laser Diodes, High-Power Photonics, and GaN Power Amplifiers
6.3.7 Defence and Aerospace
6.4 Diamond in Next-Generation Thermal Solutions
6.4.1 Metamaterial Heat Spreaders
6.4.2 Bio-Inspired Thermal Management Approaches
6.4.3 Embedded Microfluidic Diamond Cooling for 3D Packages
6.5 Die-Attach Technology and Diamond Integration
6.6 Thermal Modelling and Simulation for Diamond Packages
6.7 Advanced Semiconductor Packaging Thermal Management SWOT Analysis
6.8 Global Market Size and Forecast to 2036
6.9 Market by Region
6.10 Companies
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7 DIAMOND QUANTUM TECHNOLOGY MARKET

7.1 Market Overview
7.2 NV Centre Quantum Sensing
7.2.1 Technology Description and Operating Principles
7.2.2 Quantum Diamond Microscope (QDM) for Semiconductor Chip Inspection
7.2.3 Quantum Magnetometry for Geophysics, Mining, and Defence
7.2.4 Quantum Navigation and Gyroscopes
7.2.5 Biomedical Quantum Sensing
7.3 NV Centre RF Reception and Communications
7.3.1 Diamond-Based RF Receivers
7.3.2 Comparison with Rydberg Atom RF Sensors
7.4 Diamond Quantum Computing
7.4.1 NV-Centre Qubits: Technology Description
7.4.2 SWOT Analysis for Diamond-Defect Quantum Computing
7.4.3 Materials for Diamond Quantum Devices
7.4.4 Market Players
7.4.5 lonQ—-Element Six—AWS Foundry-Compatible Quantum Diamond Films
7.5 Diamond Quantum Communication and Networking
7.5.1 Quantum Repeaters and Memory Nodes
7.5.2 Quantum Key Distribution (QKD) Components
7.6 Element Six—Bosch Quantum Sensing Joint Venture
7.7 Government Investment in Diamond Quantum Technology
7.8 Global Market Size and Forecast to 2036
7.9 Company Profiles

8 NANODIAMONDS MARKET

8.1 Market Overview
8.2 Applications and End-Use Markets
8.2.1 Lubricant Additives
8.2.2 Electronic Polishing Materials
8.2.3 Electroplating and Anti-Wear/Friction Coatings
8.2.4 Polymer Composites (Thermosets and Thermoplastics)
8.2.4.1 Thermosets
8.2.4.2 Thermoplastics
8.2.4.3 Metal-Matrix Composites
8.2.5 Skincare and Cosmetics

Advanced Diamond Materials and Technology Market 2026-2036


https://marketpublishers.com/report/precious-semi-precious-stones/diamond/advanced-diamond-materials-n-technology-market-2026-2036.html

. +357 96 030922
Market Publishers info@marketpublishers.com

8.2.6 Supercapacitors

8.2.7 Batteries

8.2.8 Drug Delivery

8.2.9 3D Printing Additives

8.2.10 Thermal Pastes and TIMs
8.3 Nanodiamond Market Forecast by Application
8.4 Nanodiamond Consumption Forecasts by Application (Tons)
8.5 Company Profiles

9 DIAMOND ENVIRONMENTAL REMEDIATION AND ELECTROCHEMISTRY
MARKET

9.1 Market Overview
9.2 Boron-Doped Diamond (BDD) Electrode Technology
9.2.1 Technology Description
9.2.2 Element Six Diamox™ BDD Electrodes
9.2.3 Electrochemical PFAS Destruction Mechanism
9.3 Applications
9.3.1 Municipal Water and Wastewater Treatment
9.3.2 Industrial Wastewater (Semiconductor, Chemical, Firefighting Foam)
9.3.3 Groundwater Remediation (Military Bases, Industrial Sites)
9.3.4 Other Electrochemical Applications
9.4 Regulatory Drivers
9.5 Global Market Size and Forecast to 2036
9.6 Company Profiles

10 SUPPLY CHAIN, GEOPOLITICS, AND STRATEGIC CONSIDERATIONS

10.1 Global Diamond Production Landscape
10.1.1 CVD Diamond Production
10.1.2 HPHT Diamond Production
10.1.3 Nanodiamond Production
10.2 Supply Chain Sovereignty and Strategic Materials Concerns
10.2.1 The Diamond Semiconductor Supply Chain Gap
10.2.2 CHIPS Act and Supply Chain Reshoring
10.2.3 Export Controls and Quantum Technology Restrictions
10.3 Price Dynamics and Cost Trajectories
10.3.1 Jewellery Market Price Collapse Impact on Technology Supply
10.3.2 Technology-Grade Diamond Cost Reduction Roadmap
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10.4 Competitive Dynamics: Diamond vs. Alternative Materials
10.5 Investment Landscape

11 MARKET FORECASTS

11.1 Total Addressable Market: Advanced Diamond Materials and Technology,
20262036

11.2 Market by Segment: Growth Rate Ranking

11.3 Market by Region

11.4 The Structural Divergence: Jewellery vs. Technology

11.5 Scenario Analysis

11.6 Key Uncertainties and Risks

12 EMERGING APPLICATIONS AND TECHNOLOGY OUTLOOK

12.1 Diamond Nuclear Voltaic Batteries
12.1.1 Technology Description
12.1.2 NDB (Nano Diamond Battery)
12.1.3 Market Outlook
12.2 In-Space Diamond Manufacturing
12.2.1 Space Forge
12.2.2 Market Outlook
12.3 Diamond Raman Lasers
12.3.1 Technology Description
12.3.2 Applications and Market
12.4 Diamond Spectroscopy Components
12.4.1 ATR-FTIR Crystals
12.4.2 Synchrotron and X-Ray Beamline Windows
12.5 Diamond Medical Devices and Implant Coatings
12.5.1 Biocompatibility
12.5.2 Applications
12.5.3 MRI Enhancement
12.6 Diamond in 3D Printing and Additive Manufacturing
12.6.1 Nanodiamond Filament Additives
12.6.2 Metal Additive Manufacturing with Diamond Reinforcement
12.6.2.1 Market Outlook
12.7 Diamond PCD Tools and Industrial Cutting
12.7.1 Polycrystalline Diamond (PCD) Cutting Tools
12.7.2 Element Six—Master Drilling Partnership
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