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Abstracts

Triallyl Isocyanurate (TAIC) Market Summary

Introduction

The triallyl isocyanurate (TAIC) market represents a specialized segment within the

global chemical crosslinking agents industry, focusing on a multifunctional compound

with the chemical formula C12H15N3O3 and CAS number 1025-15-6. TAIC is a white

crystalline powder or clear liquid that serves as a highly efficient crosslinking agent, co-

agent, and modifier in polymer chemistry applications. This compound is characterized

by its three allyl groups attached to an isocyanurate ring, providing exceptional thermal

stability, chemical resistance, and crosslinking capabilities. TAIC functions primarily as a

crosslinking agent in rubber and resin systems, enhancing mechanical properties, heat

resistance, and chemical durability of final products. The compound finds extensive

applications in rubber vulcanization, thermosetting resins, photovoltaic encapsulants,

and various chemical intermediates. Its unique molecular structure enables it to

participate in both radical and ionic polymerization processes, making it valuable in

diverse industrial applications. The global TAIC market demonstrates steady growth

driven by expanding automotive, electronics, and renewable energy sectors, particularly

in photovoltaic applications where TAIC serves as a crosslinking agent in EVA (ethylene

vinyl acetate) encapsulants for solar panels.

Market Size and Growth Forecast

The global TAIC market is projected to reach 75-85 million USD by 2025, with an

estimated CAGR of 6-8% through 2030. This growth trajectory is underpinned by
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expanding applications in photovoltaic industries, increasing automotive rubber

component requirements, and growing demand for high-performance crosslinking

agents in specialty chemical manufacturing.

Regional Analysis

Asia Pacific dominates the TAIC market with an estimated growth rate of 6.5-8%,

primarily driven by China, Japan, and South Korea. China leads consumption due to its

massive rubber and plastics manufacturing industries, extensive photovoltaic panel

production, and rapidly expanding automotive sector. The region benefits from both

substantial domestic production capacity and growing end-user demand across multiple

industrial sectors. Japan contributes significantly through its advanced electronics and

automotive industries, where high-performance crosslinking agents are essential for

quality and durability requirements. South Korea's robust chemical and electronics

manufacturing sectors further support regional market growth.

North America follows with a growth rate of 5.5-6.5%, led by the United States, where

demand is driven by automotive applications, specialty rubber manufacturing, and

expanding renewable energy infrastructure. The region's focus on advanced materials

and high-performance applications creates steady demand for premium TAIC products.

Canada contributes through its automotive and chemical processing industries.

Europe exhibits a growth rate of 5-6%, with major markets in Germany, France, and the

United Kingdom. The region's emphasis on automotive innovation, renewable energy

adoption, and stringent quality standards drives demand for high-grade crosslinking

agents. European manufacturers focus on specialty applications and sustainable

technology solutions that incorporate TAIC as a key component.

South America shows a growth rate of 4.5-6%, with Brazil and Mexico leading

consumption due to expanding automotive manufacturing and industrial development.

The region's growing focus on renewable energy, particularly solar installations,

supports increasing demand for photovoltaic-grade TAIC.

The Middle East and Africa demonstrate a growth rate of 4-5.5%, driven by industrial

diversification efforts and expanding manufacturing sectors in countries like the UAE

and South Africa. Limited infrastructure development constrains broader market

expansion, though investment in renewable energy projects creates growth

opportunities.
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Application Analysis

Rubber and Resin represents the largest application segment with growth estimated at

6-7.5%. TAIC functions as a crosslinking co-agent in rubber vulcanization processes,

improving heat resistance, mechanical properties, and chemical stability of rubber

products. In thermosetting resins, it enhances crosslink density and thermal

performance, making it valuable for automotive components, industrial seals, and high-

temperature applications. The segment benefits from expanding automotive production

and increasing demand for high-performance rubber components.

Photovoltaic applications exhibit the highest growth rate at 7.5-9%, driven by global

expansion of solar energy installations and technological improvements in solar panel

efficiency. TAIC serves as a crosslinking agent in EVA encapsulants used in solar

panels, improving durability, UV resistance, and long-term performance. The rapid

growth of renewable energy sector, particularly in Asia Pacific and North America,

strongly supports this segment's expansion.

Chemical Intermediates show growth of 5.5-7%, where TAIC functions as a building

block for specialized polymer synthesis and crosslinking agent formulations. This

segment serves various industrial applications requiring customized crosslinking

solutions and specialty chemical products.

Others category, with growth of 5-6.5%, includes applications in coatings, adhesives,

and specialty polymer modifications where TAIC's multifunctional characteristics provide

unique performance benefits in niche applications.

Key Market Players

Evonik stands as a global leader in specialty chemicals including crosslinking agents

and polymer additives. The German-based company operates advanced manufacturing

facilities and maintains strong research capabilities in polymer chemistry. Evonik's TAIC

products serve diverse applications from automotive to electronics, with emphasis on

high-quality formulations and technical support services.

Mitsubishi Chemical Corporation represents a major Japanese manufacturer with

significant presence in the TAIC market through its specialty chemicals division.

However, the company has announced plans to discontinue manufacturing at its

Onahama Plant and Shinryo Corporation's Iwaki Plant in stages by the end of March

2027, which will impact global supply dynamics. The company's current operations
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focus on high-purity TAIC for electronics and automotive applications.

Hangzhou Keli operates as a Chinese manufacturer specializing in crosslinking agents

and polymer additives, including TAIC production. The company focuses on cost-

effective manufacturing and serves both domestic and international markets with

emphasis on rubber and plastics applications.

Hunan Farida, a Chinese company, has significantly expanded its TAIC production

capacity, increasing from 300 tons per year to 8,300 tons per year in 2023, with plans

for additional 12,000 tons per year capacity expansion in 2025. This substantial capacity

increase positions the company as a major supplier in the global TAIC market.

Jiangsu Huaxing contributes to the Chinese TAIC manufacturing sector with focus on

industrial-grade products and competitive pricing strategies for domestic and export

markets.

Shandong YiYi Chemical completed construction and commissioning of a 3,000-ton

annual capacity TAIC crosslinking agent project in 2024, representing new production

capacity entering the market and enhancing China's manufacturing base.

Porter's Five Forces Analysis

Threat of New Entrants: Moderate. The TAIC market presents moderate entry

barriers including specialized chemical synthesis knowledge, regulatory

compliance requirements, and initial capital investment for production facilities.

However, the relatively straightforward production process and growing market

demand encourage new entrants, particularly from Chinese manufacturers

seeking to expand capacity and market share.

Threat of Substitutes: Moderate to High. Alternative crosslinking agents and co-

agents, including other multifunctional monomers, peroxides, and sulfur-based

vulcanization systems, present substitution threats. However, TAIC's unique

combination of thermal stability, multifunctionality, and performance

characteristics make it difficult to replace in specialized applications, particularly

in high-temperature and demanding chemical environments.

Bargaining Power of Buyers: Moderate. Large manufacturers in rubber, plastics,

and photovoltaic industries possess moderate negotiating power due to volume

purchases and technical specifications. However, the specialized nature of TAIC
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applications and limited number of qualified suppliers reduce buyer power,

particularly for high-purity grades required in electronics and photovoltaic

applications.

Bargaining Power of Suppliers: Low to Moderate. Raw material suppliers for

TAIC synthesis generally have limited power due to availability of multiple

chemical intermediates and integrated production by major manufacturers.

However, suppliers of specialized precursors or high-purity raw materials may

exercise moderate influence, particularly during supply chain disruptions.

Competitive Rivalry: High. The market experiences intense competition among

established international players and emerging Chinese manufacturers.

Competition focuses on production capacity, product quality, pricing strategies,

and technical service capabilities. The announced closure of Mitsubishi

Chemical facilities by 2027 and significant capacity expansions by Chinese

manufacturers are reshaping competitive dynamics.

Market Opportunities and Challenges

Opportunities

Solar Energy Expansion drives substantial growth opportunities as global

photovoltaic installations continue rapid expansion. TAIC's critical role in solar

panel encapsulant crosslinking positions it to benefit from renewable energy

sector growth, particularly in emerging markets developing solar infrastructure.

Automotive Industry Growth creates increasing demand for high-performance

rubber components requiring advanced crosslinking agents. Electric vehicle

development and automotive lightweighting trends drive demand for specialized

rubber formulations where TAIC provides essential performance characteristics.

Advanced Materials Development offers opportunities in emerging applications

such as high-temperature composites, specialty adhesives, and electronic

materials where TAIC's multifunctional properties provide unique performance

benefits.

Capacity Expansion by Chinese Manufacturers creates opportunities for market

share growth and competitive pricing, particularly with Hunan Farida's significant
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capacity increases and Shandong YiYi Chemical's new production facilities

enhancing global supply availability.

Emerging Market Penetration presents growth potential as developing countries

expand their manufacturing capabilities and adopt advanced polymer

technologies requiring specialized crosslinking agents.

Challenges

Supply Chain Disruption poses significant challenges, particularly with Mitsubishi

Chemical's announced facility closures by March 2027, creating potential supply

constraints and market uncertainties that require alternative sourcing strategies.

Quality Standardization becomes increasingly challenging as new

manufacturers enter the market, potentially affecting product consistency and

application performance, particularly in high-specification applications like

photovoltaics and automotive components.

Raw Material Price Volatility affects production costs and market pricing stability,

particularly for petroleum-based precursors used in TAIC synthesis, requiring

effective cost management and pricing strategies.

Regulatory Compliance presents ongoing challenges as environmental and

safety regulations evolve globally, requiring continuous investment in

compliance systems and potentially affecting production processes and costs.

Technology Competition intensifies as alternative crosslinking technologies

develop, potentially challenging TAIC's market position in traditional applications

and requiring continuous innovation to maintain competitive advantages.
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