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Abstracts

The 2025 U.S. tariff policies introduce profound uncertainty into the global economic

landscape. This report critically examines the implications of recent tariff adjustments

and international strategic countermeasures on Silicon-28 competitive dynamics,

regional economic interdependencies, and supply chain reconfigurations.In 2024, global

Silicon-28 production reached approximately 219.9 kg with an average global market

price of around US$ 383 per gram. In 2024, the global 's total production capacity of

Silicon-28 reached 380 kg.The industry average gross profit margin of this product

reached 36%.Silicon-28 is a stable isotope of silicon. In natural silicon, three stable

isotopes exist: silicon-28 (approximately 92.2%), silicon-29 (approximately 4.7%), and

silicon-30 (approximately 3.1%). The nucleus of silicon-28 consists of 14 protons and 14

neutrons, giving it a mass number of 28. "Silicon-28" specifically refers to silicon atoms

with 14 neutrons in their nuclei. The silicon-28 discussed in this report refers to

materials whose abundance has been increased from the natural 92.2% to 99.99% (4N)

or even higher than 99.999% (5N) through isotope separation techniques. In terms of

macroscopic physical and chemical properties, high-purity silicon-28 is almost identical

to natural silicon. They possess the same crystal structure (diamond cubic), similar

hardness, melting point, and chemical reactivity. This means that existing silicon-based

semiconductor manufacturing technologies and device fabrication processes can be

applied almost seamlessly to silicon-28. Silicon-28's atomic nuclei (with an even number

of protons and neutrons) have a total spin of zero, meaning they are "nuclear-silent."

These nuclear properties directly endow silicon-28 with a series of irreplaceable key

attributes, making it an ideal material for many cutting-edge technologies. The upstream

sector primarily focuses on the purification and production of silicon-28 isotope raw

materials. This stage has the highest technological barriers and the most concentrated

costs. First, silane gas needs to be chemically extracted from ordinary silica (silicon

dioxide). Then, using large, high-speed centrifuges, based on the minute mass
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differences between isotopes such as silicon-28, silicon-29, and silicon-30,

extremely energy-intensive and complex separation and enrichment processes are

performed to ultimately obtain highly pure silicon-28 elemental or compounds (such as

silicon-28 fluoride). Currently, only a few institutions globally (such as research

institutions and companies in Russia and Germany) possess the capability for large-

scale purification of high-abundance silicon-28, and their products are characterized by

high value and low yield. The midstream sector involves processing high-purity

silicon-28 raw materials into functional materials, with the core product being silicon-28

single crystals. This stage requires pulling blocky silicon-28 into perfect single crystal

ingots in a high-vacuum, dust-free, ultra-clean environment using special crystal growth

techniques (such as the Czochralski method or zone melting method). These ingots are

then cut, ground, and polished to create silicon-28 wafers with atomically flat surfaces.

These wafers serve as the "substrates" or foundational platforms for manufacturing next-

generation quantum devices. The midstream industry has extremely stringent

requirements for crystal defect control, purity maintenance, and processing precision,

typically handled by top-tier semiconductor materials laboratories or specialized wafer

fabs. Downstream applications utilize silicon-28 wafers to manufacture cutting-edge

devices, ultimately for use in advanced technology fields. Currently, the primary

application is in quantum computing, specifically for constructing spin qubits.

Researchers implant atoms such as phosphorus into silicon-28 wafers under extremely

low temperatures and strong magnetic fields, leveraging the near-perfect "nuclear spin

zeroing" property of silicon-28 (whose nuclear spin is zero) to precisely manipulate the

spin state of electrons, thereby achieving long-coherence-time qubits. Furthermore, the

high purity and stable lattice structure of silicon-28 also demonstrate its potential in high-

precision sensors, next-generation low-power semiconductor devices, and as a

kilogram-weight international standard prototype. Downstream participants are mainly

quantum laboratories of top universities in various countries, national metrology

research institutions, and quantum computing departments of tech giants such as

Google and Intel.In the past, demand for silicon-28 primarily stemmed from niche

research projects such as metrology, resulting in a fragmented and unstable market.

Now, advanced semiconductor manufacturing (especially processes below 7nm)

urgently demands performance improvements. To manufacture faster and more energy-

efficient AI, HPC (high-performance computing), and communication chips, leading

global semiconductor manufacturers are incorporating silicon-28 electronic specialty

gases into their supply chains. This shift signifies that demand for silicon-28 has

become sustained, scalable, and possesses strong commercial returns. It is no longer

simply a "research cost," but a "productive investment" that directly enhances product

competitiveness. This will significantly drive upstream capacity expansion and cost

optimization.For a long time, the supply of silicon-28 was considered to have extremely
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high technological and capital barriers. However, this pattern is being broken.

Companies like CIRC in the US have achieved breakthroughs in commercial production

capacity through their pneumatic separation technology and announced annual

production targets far exceeding expectations. The supply source has shifted from a

single or a few oligopolies to a multipolar competitive landscape in North America and

Europe. This provides downstream customers with more choices, enhances the

resilience of the supply chain, and is expected to promote technological progress and

price rationalization through competition.As the market matures, the focus of

competition is no longer solely on material purity. The ability to consistently deliver tens

of kilograms of high-purity products has become crucial for securing large

semiconductor orders. While meeting purity requirements, reducing production costs

determines the speed of market penetration. The ability to provide ready-to-use

electronic specialty gases, high-quality wafer substrates, and in-depth technical support

services is paramount.

The global Silicon-28 market size was estimated at USD 84.29 million in 2025 and is

projected to grow at a compound annual growth rate (CAGR) of 10.10% during the

forecast period.

This report offers a comprehensive and in-depth analysis of the global Silicon-28

market, covering all critical facets from a broad macroeconomic overview to detailed

micro-level insights. It examines market size, competitive landscape, emerging

development trends, niche segments, key drivers and challenges, as well as conducts

SWOT and value chain analyses.

The insights provided enable readers to understand the competitive dynamics within the

industry and formulate effective strategies to enhance profitability and market

positioning. Additionally, the report presents a clear framework for evaluating the current

status and future outlook of business organizations operating in this sector.

A significant focus of this report lies in the competitive landscape of the global Silicon-28

market. It offers detailed profiles of major players, including their market shares,

performance metrics, product portfolios, and operational status. This enables

stakeholders to identify leading competitors and gain a nuanced understanding of

market rivalry and structure.

In summary, this report serves as an essential resource for industry participants,

investors, researchers, consultants, and business strategists, as well as anyone

planning to enter or expand their presence in the Silicon-28 market.
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Global Silicon-28 Market: Market Segmentation Analysis

This research report provides a detailed segmentation of the market by region (country),

key manufacturers, product type, and application. Market segmentation divides the

overall market into distinct subsets based on factors such as product categories, end-

user industries, geographic locations, and other relevant criteria.

A clear understanding of these market segments enables decision-makers to tailor their

product development, sales, and marketing strategies more effectively to meet the

unique needs of each segment. Leveraging market segmentation insights can

significantly enhance targeted approaches, optimize resource allocation, and accelerate

product innovation cycles by aligning offerings with the specific demands of diverse

customer groups.

Key Company

Rosatom

CIRC

ASP Isotopes

Market Segmentation (by Type)

Purity: 99.99%-99.994%

Purity: ?99.995%

Market Segmentation (by Application)

Semiconductor

Quantum Computing

Metrology

Geographic Segmentation

North America (USA, Canada, Mexico)

Europe (Germany, UK, France, Russia, Italy, Rest of Europe)

Asia-Pacific (China, Japan, South Korea, India, Southeast Asia, Rest of Asia-Pacific)

South America (Brazil, Argentina, Columbia, Rest of South America)

The Middle East and Africa (Saudi Arabia, UAE, Egypt, Nigeria, South Africa, Rest of
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MEA)

Key Benefits of This Market Research:

Industry drivers, restraints, and opportunities covered in the study

Neutral perspective on the market performance

Recent industry trends and developments

Competitive landscape & strategies of key players

Potential & niche segments and regions exhibiting promising growth covered

Historical, current, and projected market size, in terms of value

In-depth analysis of the Silicon-28 Market

Overview of the regional outlook of the Silicon-28 Market:

Customization of the Report

In case of any queries or customization requirements, please connect with our sales

team, who will ensure that your requirements are met.

Chapter Outline

Chapter 1 mainly introduces the statistical scope of the report, market division

standards, and market research methods.

Chapter 2 is an executive summary of different market segments (by region, product

type, application, etc), including the market size of each market segment, future

development potential, and so on. It offers a high-level view of the current state of the

Silicon-28 Market and its likely evolution in the short to mid-term, and long term.

Chapter 3 makes a detailed analysis of the market's competitive landscape of the

market and provides the market share, capacity, output, price, latest development plan,

merger, and acquisition information of the main manufacturers in the market.

Chapter 4 is the analysis of the whole market industrial chain, including the upstream

and downstream of the industry, as well as Porter's five forces analysis.

Chapter 5 introduces the latest developments of the market, the driving factors and

restrictive factors of the market, the challenges and risks faced by manufacturers in the

industry, and the analysis of relevant policies in the industry.
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Chapter 6 provides the analysis of various market segments according to product types,

covering the market size and development potential of each market segment, to help

readers find the blue ocean market in different market segments.

Chapter 7 provides the analysis of various market segments according to application,

covering the market size and development potential of each market segment, to help

readers find the blue ocean market in different downstream markets.

Chapter 8 provides a quantitative analysis of the market size and development potential

of each region and its main countries and introduces the market development, future

development prospects, market space, and capacity of each country in the world.

Chapter 9 shares the main producing countries of Silicon-28, their output value, profit

level, regional supply, production capacity layout, etc. from the supply side.

Chapter 10 introduces the basic situation of the main companies in the market in detail,

including product sales revenue, sales volume, price, gross profit margin, market share,

product introduction, recent development, etc.

Chapter 11 provides a quantitative analysis of the market size and development

potential of each region in the next five years.

Chapter 12 provides a quantitative analysis of the market size and development

potential of each market segment in the next five years.

Chapter 13 is the main points and conclusions of the report.

Key Reasons to Buy this Report:

Access to date statistics compiled by our researchers. These provide you with historical

and forecast data, which is analyzed to tell you why your market is set to change

This enables you to anticipate market changes to remain ahead of your competitors

You will be able to copy data from the Excel spreadsheet straight into your marketing

plans, business presentations, or other strategic documents

The concise analysis, clear graph, and table format will enable you to pinpoint the

information you require quickly

Provision of market value data for each segment and sub-segment

Indicates the region and segment that is expected to witness the fastest growth as well

as to dominate the market
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Analysis by geography highlighting the consumption of the product/service in the region

as well as indicating the factors that are affecting the market within each region

Competitive landscape which incorporates the market ranking of the major players,

along with new service/product launches, partnerships, business expansions, and

acquisitions in the past five years of companies profiled

Extensive company profiles comprising of company overview, company insights,

product benchmarking, and SWOT analysis for the major market players

The current as well as the future market outlook of the industry concerning recent

developments which involve growth opportunities and drivers as well as challenges and

restraints of both emerging as well as developed regions

Includes in-depth analysis of the market from various perspectives through Porter?s five

forces analysis

Provides insight into the market through Value Chain

Market dynamics scenario, along with growth opportunities of the market in the years to

come

6-month post-sales analyst support

Customization of the Report

In case of any queries or customization requirements, please connect with our sales

team, who will ensure that your requirements are met.
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