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Abstracts

Global Carbon Felt & Graphite Felt Market has valued at USD 421.68 million in 2022

and is anticipated to project robust growth in the forecast period with a CAGR of 7.46%

through 2028.

The Global Carbon Felt and Graphite Felt Market is experiencing significant growth,

driven by the growing demand for these advanced materials in a wide range of industrial

applications. Carbon felt and graphite felt, known for their exceptional thermal and

electrical conductivity, as well as chemical resistance, are indispensable in industries

such as aerospace, metallurgy, energy storage, and more.

Carbon felt and graphite felt are versatile, high-performance materials with a porous

structure composed primarily of carbon and graphite fibers. They exhibit remarkable

thermal stability, electrical conductivity, and resistance to chemicals, making them

sought-after materials in various industries. These felts are used in applications ranging

from thermal insulation to energy storage and are essential components in advanced

technologies.

The proliferation of renewable energy sources and the need for efficient energy storage

solutions have significantly increased the demand for carbon felt and graphite felt in the

production of batteries and fuel cells. The aerospace and defense industries rely on
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carbon and graphite felts for applications such as thermal insulation,

composites, and lightweight components due to their exceptional properties and weight-

saving advantages. Carbon and graphite felts are crucial for high-temperature

applications in metallurgy, including heat treatment processes, where they provide

excellent thermal insulation and resistance to extreme temperatures. In the chemical

industry, these felts are used for filtration, catalyst support, and insulation in high-

temperature reactors due to their resistance to corrosive chemicals and high

temperatures.

High-quality carbon and graphite felts can be expensive, and their availability may be

limited in some regions. This can pose challenges for industries with cost-sensitive

requirements. The production of these materials involves high-temperature processing,

which can have environmental implications. Compliance with stringent environmental

regulations is essential for manufacturers.

Ongoing research and development efforts aim to enhance the performance and reduce

the cost of carbon and graphite felts. Innovations in material engineering present

opportunities for market growth. The global shift towards clean and sustainable energy

sources creates significant opportunities for the use of carbon and graphite felts in

renewable energy technologies.

The integration of carbon nanotubes into carbon and graphite felts is an emerging trend

that aims to further improve their electrical and thermal conductivity, opening up new

possibilities in various applications. Increasing emphasis on sustainability has led to

research into the recycling of carbon and graphite materials, reducing waste and

environmental impact. Manufacturers are increasingly offering customized carbon and

graphite felts to meet specific industry needs, fostering innovation and market growth.

The Global Carbon Felt and Graphite Felt Market is poised for substantial growth,

driven by their versatile properties and applications in diverse industries. Challenges

related to cost and environmental regulations are being addressed through research

and development efforts aimed at enhancing material performance and sustainability.

The market's future is marked by emerging trends such as carbon nanotube integration,

recycling, and customization, which are expected to further expand the utility of these

advanced materials.

To capitalize on the opportunities presented by this market, stakeholders should

continue investing in research and development, explore new applications, and work

towards sustainable and cost-effective manufacturing processes. As industries continue
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to evolve and demand for high-performance materials grows, carbon felt and graphite

felt will remain integral to numerous technological advancements and industrial

processes worldwide.

Key Market Drivers

Growing Demand for High Performance Batteries is Major Factor for Carbon Felt &

Graphite Felt Market Growth

The carbon felt and graphite felt market is experiencing significant growth, primarily

driven by the growing demand for high-performance batteries. Carbon felt and graphite

felt, both porous and conductive materials, have emerged as critical components in

energy storage systems, such as lithium-ion batteries, supercapacitors, and fuel cells,

due to their exceptional properties and performance advantages.

One of the primary factors fueling the demand for carbon felt and graphite felt is the

rapid expansion of the electric vehicle (EV) market. As the world shifts towards cleaner

and more sustainable transportation options, the demand for high-performance batteries

has surged. Lithium-ion batteries, which power most modern EVs, rely on carbon felt

and graphite felt as critical components within their construction. These materials are

used as electrodes and separators in lithium-ion batteries, facilitating the efficient flow of

ions during charge and discharge cycles. Carbon felt and graphite felt enhance battery

performance by improving energy density, charge-discharge rates, and overall

efficiency, addressing key requirements for electric vehicles' success.

Moreover, the growing adoption of renewable energy sources, such as wind and solar

power, has driven the need for advanced energy storage solutions. Carbon felt and

graphite felt are instrumental in developing large-scale energy storage systems that can

store excess energy generated during peak production for later use during periods of

low energy generation. These energy storage systems help stabilize the grid and

ensure a consistent supply of renewable energy. As the world seeks to reduce its

reliance on fossil fuels and transition to sustainable energy sources, the demand for

high-performance batteries and the materials that support them continues to rise.

The telecommunications industry is another significant driver of the carbon felt and

graphite felt market. As the demand for high-speed data and 5G networks increases,

there is a need for reliable backup power solutions to ensure uninterrupted connectivity.

Carbon felt and graphite felt are used in backup power systems, providing efficient and

long-lasting energy storage solutions that can quickly deliver power during outages or
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periods of high demand. These materials offer high power density, enabling rapid

discharge and recharge, which is crucial for maintaining network reliability.

Furthermore, the aerospace and defense sectors rely on carbon felt and graphite felt for

their energy storage and power generation needs. These materials are used in various

applications, including spacecraft and satellite power systems, unmanned aerial

vehicles (UAVs), and military equipment. Their lightweight and durable properties,

combined with high thermal stability and efficient electrical conductivity, make them

ideal choices for aerospace and defense applications where reliability and performance

are paramount.

The push for sustainability and reduced carbon emissions is further accelerating the

adoption of high-performance batteries and, consequently, carbon felt and graphite felt.

Governments and industries worldwide are investing in clean energy technologies and

electric mobility to combat climate change. Carbon felt and graphite felt contribute to the

development of cleaner and more efficient energy systems, aligning with global

sustainability goals and environmental initiatives.

In conclusion, the growing demand for high-performance batteries is a major driver of

the carbon felt and graphite felt market. These materials play a crucial role in advancing

energy storage technologies that power electric vehicles, renewable energy systems,

telecommunications infrastructure, and aerospace and defense applications. As

industries and society continue to prioritize clean energy solutions and reduced

environmental impact, carbon felt and graphite felt are poised to remain central

components of the global shift towards a more sustainable and electrified future.

Increased use in High Temperature Refractory Insulations Drives the Demand for

Carbon Felt & Graphite Felt Market

The carbon felt and graphite felt market is experiencing substantial growth, primarily

driven by their increased use in high-temperature refractory insulations. Carbon felt and

graphite felt, characterized by their exceptional thermal stability and insulating

properties, have become integral materials in a wide range of industrial applications

where extreme temperatures are encountered.

One of the key factors fueling the demand for carbon felt and graphite felt is their

exceptional ability to withstand high temperatures. These materials can withstand

temperatures well beyond what traditional insulating materials can endure without

degrading or losing their insulating properties. This unique characteristic makes them
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invaluable in industries where extreme heat is generated or encountered, such as

metallurgy, glass manufacturing, and the petrochemical sector.

In the metallurgical industry, carbon felt and graphite felt are extensively used in high-

temperature applications, particularly in the production of steel and other metals. The

production of steel involves extremely high temperatures during processes like electric

arc furnaces and induction furnaces. Carbon felt and graphite felt serve as efficient and

reliable insulating materials in these furnaces, helping to maintain consistent high

temperatures and energy efficiency. Additionally, they aid in reducing heat loss, which is

critical for optimizing the overall efficiency of these industrial processes.

In the glass manufacturing industry, carbon felt and graphite felt are utilized in the

construction of glass melting furnaces. These furnaces operate at extremely high

temperatures to melt raw materials and produce glass products. Carbon felt and

graphite felt insulate the furnace walls, enabling them to withstand the intense heat

while ensuring uniform heating and energy conservation. The use of these materials

helps glass manufacturers reduce energy consumption and improve the overall

sustainability of their operations.

The petrochemical sector is another significant driver of the carbon felt and graphite felt

market. Refineries and chemical processing plants often involve processes that

generate extreme heat, such as catalytic cracking and reforming. Carbon felt and

graphite felt find applications in these facilities as insulating materials for reactors and

furnaces, allowing them to operate efficiently at elevated temperatures. These materials

contribute to energy savings and reduce the environmental footprint of petrochemical

operations.

Moreover, carbon felt and graphite felt are essential in the aerospace industry for

thermal protection and insulation. They are used in spacecraft reentry vehicles and in

the fabrication of heat shields for atmospheric reentry. These materials provide reliable

thermal insulation, ensuring the safe return of spacecraft to Earth by withstanding the

extreme heat generated during reentry.

Furthermore, the push for increased energy efficiency and reduced carbon emissions is

driving the adoption of carbon felt and graphite felt in various industries. These

materials contribute to energy conservation by effectively insulating equipment and

furnaces, reducing heat loss and overall energy consumption. As industries prioritize

sustainability and environmental responsibility, the demand for high-temperature

refractory insulations like carbon felt and graphite felt continues to grow.
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In conclusion, the increased use of carbon felt and graphite felt in high-temperature

refractory insulations is a major driver of market growth. Their exceptional thermal

stability and insulating properties make them indispensable in industries that operate

under extreme temperatures, such as metallurgy, glass manufacturing, petrochemicals,

and aerospace. As industries continue to seek energy-efficient and sustainable

solutions, carbon felt and graphite felt are expected to remain essential materials for

optimizing industrial processes and reducing environmental impact.

Rising Government Spending on Infrastructure Projects

The carbon felt and graphite felt market is experiencing substantial growth, largely

propelled by rising government spending on infrastructure projects. Carbon felt and

graphite felt, known for their exceptional thermal and insulating properties, play a crucial

role in various infrastructure applications where temperature control and energy

efficiency are paramount.

One of the key drivers of increased demand for carbon felt and graphite felt is the surge

in infrastructure investment by governments worldwide. Infrastructure projects

encompass a wide range of developments, including transportation networks, energy

facilities, industrial complexes, and more. Many of these projects involve high-

temperature applications that require effective insulation to ensure safety, longevity, and

energy efficiency.

In the transportation sector, infrastructure spending often focuses on the expansion and

improvement of roads, bridges, tunnels, and railways. Carbon felt and graphite felt find

extensive use in tunnel linings and fire protection systems, where they provide reliable

thermal insulation to withstand the heat generated by vehicle emissions and other

sources. These materials aid in maintaining safe operating conditions within tunnels and

ensuring the longevity of infrastructure assets.

Additionally, carbon felt and graphite felt are vital components in the construction and

maintenance of energy facilities. Governments are increasingly investing in renewable

energy projects, such as solar and wind farms, as well as traditional power generation

facilities. These installations require insulation materials capable of withstanding high

temperatures, particularly in power generation systems like gas turbines and boilers.

Carbon felt and graphite felt serve as ideal insulating materials in such applications,

improving energy efficiency and reducing heat loss.
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The petrochemical industry, which is closely tied to infrastructure development, relies on

carbon felt and graphite felt for thermal insulation in refineries, chemical processing

plants, and pipelines. Government investments in the expansion and modernization of

these facilities drive the demand for high-temperature refractory insulation materials.

Carbon felt and graphite felt contribute to maintaining operational safety and efficiency

in these critical infrastructures.

Furthermore, carbon felt and graphite felt play a significant role in the construction of

civil engineering structures, including buildings, stadiums, and airports. These materials

are used in insulation systems to protect structural components from the effects of

extreme temperatures, especially in fire-resistant applications. Government-funded

construction projects often require the incorporation of such insulation solutions to meet

safety and regulatory standards.

The aerospace industry also benefits from government spending on infrastructure

projects, particularly in the development and maintenance of airports and aviation

facilities. Carbon felt and graphite felt are used for thermal insulation in aircraft hangars,

runways, and aviation support infrastructure. They contribute to the safe and efficient

operation of aviation facilities, ensuring that critical infrastructure meets stringent

industry and safety standards.

Moreover, as governments prioritize sustainability and energy efficiency in infrastructure

projects, carbon felt and graphite felt are increasingly sought after for their contributions

to reducing carbon emissions and improving energy conservation. These materials

enhance the energy efficiency of infrastructure assets by minimizing heat loss and

optimizing thermal performance. This aligns with global efforts to mitigate climate

change and reduce the environmental impact of infrastructure development.

In conclusion, the rising government spending on infrastructure projects is a significant

driver of the carbon felt and graphite felt market. These materials are essential for

ensuring the safety, durability, and energy efficiency of critical infrastructure

components across various sectors, including transportation, energy, petrochemicals,

civil engineering, and aerospace. As governments continue to invest in infrastructure

development to support economic growth and sustainability goals, the demand for

carbon felt and graphite felt is expected to remain strong and play a pivotal role in

infrastructure modernization and expansion.

Key Market Challenges
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High Manufacturing Cost

High manufacturing costs are significantly obstructing the growth of the global Carbon

Felt & Graphite Felt market. Carbon Felt and Graphite Felt are specialized materials

known for their exceptional thermal and electrical conductivity, making them essential in

various high-temperature applications, including metallurgy, aerospace, and energy

storage. However, the production of these felts involves complex processes that are

resource-intensive and energy-consuming, leading to elevated manufacturing costs.

The raw materials required for Carbon Felt & Graphite Felt production, including high-

purity carbon precursors, can be expensive. Moreover, the specialized equipment and

stringent quality control measures necessary for consistent quality add to the overall

production expenses.

The cost challenge affects the market's competitiveness and limits its adoption in price-

sensitive industries. To address this issue, companies are exploring more cost-effective

production methods, including process optimization and sustainable sourcing practices.

Additionally, advancements in material recycling and upcycling techniques are being

explored to minimize waste and reduce raw material costs.

Overcoming the high manufacturing costs is essential to unlock the full potential of

Carbon Felt & Graphite Felt in various applications, especially in emerging fields like

energy storage and clean energy technologies. As the industry continues to innovate

and optimize production processes, it can become more competitive, driving growth and

expanding the utilization of these valuable advanced materials.

Durability Issues of Carbon Felt & Graphite Felt Products

The global Carbon Felt & Graphite Felt market faces a significant obstacle in the form of

durability issues associated with these products. Carbon Felt and Graphite Felt are

prized for their exceptional thermal and electrical conductivity, making them

indispensable in high-temperature applications such as metallurgy, aerospace, and

energy storage. However, their long-term durability can be a concern.

In many high-temperature environments, Carbon Felt & Graphite Felt products can

experience degradation over time due to factors like oxidation, erosion, and thermal

cycling. This degradation can compromise their performance and longevity, leading to

increased maintenance and replacement costs for end-users.
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Addressing durability issues is critical to expanding the market for these advanced

materials. Manufacturers are investing in research and development to enhance the

resistance of Carbon Felt & Graphite Felt products to harsh conditions. This includes

developing coatings, surface treatments, and material formulations that can improve

their durability and extend their service life.

As industries increasingly rely on advanced materials for demanding applications,

overcoming durability challenges will be pivotal for the Carbon Felt & Graphite Felt

market's growth. Innovations aimed at enhancing their resilience and longevity will not

only increase their competitiveness but also foster broader adoption in critical sectors

where these materials play a pivotal role.

Key Market Trends

Growing Adoption of Renewable Energy

The growing adoption of renewable energy is a defining trend that's significantly

influencing the global Carbon Felt & Graphite Felt market's expansion. As nations

worldwide transition from fossil fuels to sustainable energy sources, there's a rising

demand for advanced materials that can support these green technologies, and Carbon

Felt & Graphite Felt are perfectly poised to meet this need.

One of the most notable applications of Carbon Felt & Graphite Felt in the renewable

energy sector is in vanadium redox flow batteries (VRFBs). These batteries are

emerging as a leading solution for large-scale energy storage, particularly for solar and

wind energy installations. Carbon Felt & Graphite Felt are used as electrodes in VRFBs,

where their high conductivity, porosity, and chemical stability enhance the efficiency and

lifespan of the batteries.

Furthermore, these advanced materials are also being explored for their potential in

hydrogen fuel cells, another renewable energy technology on the rise. Their excellent

thermal and electrical properties make them ideal candidates for electrodes and other

critical components within these cells.

The relentless pursuit of reducing carbon emissions and achieving energy sustainability

is driving innovations and investments in renewable energy technologies. As these

technologies mature and see wider adoption, the demand for supporting materials like

Carbon Felt & Graphite Felt is expected to rise proportionally.
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In conclusion, as the world pivots towards a more sustainable energy paradigm, Carbon

Felt & Graphite Felt are set to play a pivotal role in supporting this transformation. Their

intrinsic properties and compatibility with renewable energy systems make them

invaluable assets, and their contribution is vital for the future growth of a green and

sustainable global energy landscape.

Technological Advancements in Manufacturing

Technological advancements in manufacturing are emerging as pivotal drivers in the

growth trajectory of the global Carbon Felt & Graphite Felt market. Carbon Felt and

Graphite Felt, known for their unique thermal and electrical conductivity properties, find

crucial roles in high-temperature applications, from energy storage to aerospace. As

industries seek more efficient and durable materials, innovations in manufacturing

techniques are ushering in a new era for these advanced materials.

One of the most significant advancements has been in the refinement of production

processes, ensuring uniformity and consistency in the properties of the felts. The use of

computerized systems, precision machinery, and real-time quality monitoring allows for

tighter control over material characteristics, ensuring optimal performance in end

applications.

Additionally, the development of eco-friendly and energy-efficient production methods is

aligning with the global push for sustainability. Reduced waste, closed-loop systems,

and the integration of renewable energy sources in manufacturing are making Carbon

Felt & Graphite Felt production more sustainable and cost-effective.

Another notable trend is the exploration of new raw material sources and processing

techniques, aiming to improve the durability and longevity of the felts. Advanced

treatments, coatings, and hybrid materials are being developed to enhance the inherent

properties of these felts and extend their application scope.

The integration of these technological advancements is not only boosting the market's

competitiveness but also expanding the potential applications for Carbon Felt &

Graphite Felt. As the industry continues to innovate and push boundaries, technological

advancements in manufacturing promise to play a central role in shaping the future of

the global Carbon Felt & Graphite Felt market, ensuring its sustained growth and

relevance across myriad sectors.

Segmental Insights
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Type Insights

Based on the Type, the Graphite Felt Segment emerged as the dominant player in the

global market for Carbon Felt & Graphite Felt. Owing to its unique properties and

applications, Graphite Felt's exceptional thermal conductivity, versatility, and long-

standing reputation have made it the preferred choice in numerous high-temperature

and advanced technology industries. This dominance is expected to persist as the

demand for advanced materials continues to rise, especially in sectors where

temperature control and energy storage are critical considerations.

Graphite Felt possesses exceptional thermal conductivity, making it ideal for high-

temperature applications. Its ability to efficiently dissipate heat is critical in industries

such as aerospace, metallurgy, and energy storage, where temperature management is

paramount. Graphite Felt's versatility enables it to serve a wide range of applications,

including thermal insulation, electrical conduction, and as a structural component in fuel

cells and batteries. This versatility appeals to industries seeking multifunctional

materials to streamline their processes and products.

Application Insights

The Batteries segments are projected to experience rapid growth during the forecast

period. The dominance of the batteries segment in the global market for Carbon Felt &

Graphite Felt can be attributed to several key factors related to the unique properties

and versatile applications of these advanced materials.

First and foremost, Carbon Felt & Graphite Felt possess exceptional thermal and

electrical conductivity, high-temperature stability, and resistance to corrosion. These

properties make them ideal candidates for various applications in the energy storage

sector, particularly in batteries. As the demand for high-performance batteries continues

to surge, Carbon Felt & Graphite Felt have emerged as crucial components in the

development of advanced energy storage systems, such as lithium-ion batteries.

In the context of lithium-ion batteries, Carbon Felt & Graphite Felt are commonly utilized

as crucial components in the battery's anode and cathode. In the anode, they provide a

large surface area for lithium ions to attach to during charging, enhancing the battery's

energy storage capacity. In the cathode, they facilitate electron transfer, improving the

overall efficiency of the battery. With the rapid proliferation of electric vehicles (EVs) and

the increasing need for grid energy storage solutions, the demand for high-performance
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batteries has reached unprecedented levels, consequently driving the adoption of

Carbon Felt & Graphite Felt.

Furthermore, the global shift towards sustainable energy sources has amplified the

importance of efficient energy storage systems. Carbon Felt & Graphite Felt's

compatibility with renewable energy technologies, such as solar and wind power,

positions them as vital components in energy storage solutions, further bolstering their

dominance in the batteries segment.

Hence, the dominance of the batteries segment in the Carbon Felt & Graphite Felt

market can be attributed to their unique properties that are particularly well-suited for

energy storage applications, including lithium-ion batteries, as well as their integral role

in supporting the transition to sustainable energy sources. As the demand for high-

performance batteries and renewable energy solutions continues to rise, Carbon Felt &

Graphite Felt are expected to maintain their leading position in this segment.

Regional Insights

The Asia-Pacific region is poised to take the lead in dominating the market throughout

the forecast period. This dominance can be attributed to several key factors, including

the growing demand for batteries and heat insulation in countries such as India, China,

and Japan. Additionally, the increasing semiconductor demand has opened up new

opportunities in the market. The region's rising steel production and the surge in

electronic component manufacturing are expected to further propel the carbon felt and

graphite felt markets.

China, in particular, stands out as one of the largest markets for the semiconductor

industry, demonstrating substantial growth in recent years. According to Semiconductor

Equipment and Materials International, China's investment in semiconductor equipment

reached an impressive USD 40.82 billion in 2022. The semiconductor market in the

region is poised for continued growth due to the increasing demand for semiconductor

chips and the substantial investments being made in manufacturing facilities and

equipment.

India also plays a significant role in the Asia-Pacific region's growth story. According to

the India Electronics and Semiconductor Association (IESA), the electronics production

sector contributed 3.4% to the Indian economy in 2021 and is expected to surpass 6%

in the coming years. The expansion of the electronics manufacturing base within India is

a key driver of this growth. Over the next few years, these industries are anticipated to
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expand even further, contributing to the expansion of the carbon and graphite felt

market.

Furthermore, PAN-based carbon and graphite felts find essential applications as

electrode backings in various battery designs, including vanadium redox flow batteries

(VRB). Their outstanding conductivity, high purity levels, and chemical resistance make

them ideal for meeting the stringent design requirements set by flow battery developers.

The manufacturing sectors related to electronics, batteries, and semiconductors in the

Asia-Pacific region are poised for steady growth in the coming years. This growth is

underpinned by supportive government programs and the presence of a substantial

consumer base, ensuring that the market for carbon and graphite felt continues to

expand.

Key Market Players

Nippon Carbon Co Ltd

Advanced Graphite Materials LLC

Beijing Great Wall Co.,Ltd.

CeraMaterials

CeTech Co. Ltd

CFCCARBON Co, LTD.

CGT Carbon GmbH

Chemshine Carbon Co.,Ltd.

Fiber Materials Inc.

Gansu Hao's Carbon Fiber Co., Ltd.

KUREHA Corporation

Report Scope:
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In this report, the Global Carbon Felt & Graphite Felt Market has been segmented into

the following categories, in addition to the industry trends which have also been detailed

below:

Carbon Felt & Graphite Felt Market, By Resin Type:

Carbon Felt

Graphite Felt

Carbon Felt & Graphite Felt Market, By Application:

Batteries

Filters

Furnace

Carbon Felt & Graphite Felt Market, By Product Type:

Rigid Felt

Soft Felt

Carbon Felt & Graphite Felt Market, By Region:

Asia-Pacific

China

India

Japan

Australia

South Korea
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