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Abstracts

o-phenylphenol (OPP), also known as 2-phenylphenol or biphenyl-2-ol, is a versatile

organic compound that serves as a critical intermediate in modern industrial chemistry.

Traditionally recognized for its potent antimicrobial properties, OPP has evolved into a

sophisticated chemical building block for high-growth sectors, including electronics,

renewable energy, and advanced polymer science. It is a white or light-yellow crystalline

solid that offers a unique combination of thermal stability, chemical reactivity, and

biocompatibility in diluted forms.

In the contemporary market, the significance of OPP has shifted from its legacy use as

a preservative for citrus fruits and post-harvest protection toward its role as a precursor

for 9,10-dihydro-9-oxa-10-phosphaphenanthrene-10-oxide (DOPO). DOPO is the

primary component in high-performance, halogen-free flame retardants utilized in the

semiconductor and printed circuit board (PCB) industries. As global environmental

regulations increasingly restrict the use of halogenated flame retardants due to their

toxicity, the demand for OPP-derived alternatives has surged.

Furthermore, the rapid expansion of the electric vehicle (EV) and energy storage

systems (ESS) markets has positioned OPP as a valuable additive in lithium-ion battery

electrolytes. Its ability to assist in the formation of a stable solid electrolyte interphase

(SEI) film enhances battery safety and longevity. This transition from a commodity

fungicide to a high-tech specialty chemical characterizes the current state of the global

o-phenylphenol market.

Market Scale and Growth Projections

The global o-phenylphenol market is navigating a specialized growth trajectory,
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influenced by the cyclical nature of the electronics industry and the steady

demand for hygiene products. By 2026, the market size is estimated to reach between

130 million USD and 230 million USD. This valuation reflects the premium nature of

electronic-grade and pharmaceutical-grade OPP compared to standard industrial

grades.

From 2026 to 2031, the market is projected to experience a Compound Annual Growth

Rate (CAGR) of 4.0% to 6.0%. This growth is expected to be fueled by the global

deployment of 5G infrastructure, which requires high-frequency and high-speed

electronic materials that utilize OPP-based resins. Additionally, the tightening of fire

safety standards in the construction and automotive sectors globally will continue to

support the demand for OPP as a fundamental component of eco-friendly flame-

retardant systems.

Analysis by Application

The versatility of o-phenylphenol allows it to serve multiple distinct markets, each with

specific growth drivers and quality requirements.

Flame Retardants (Precursor to DOPO): This is currently the most significant

growth driver for the OPP market. OPP is the essential raw material for

producing DOPO, which is widely used in epoxy resins for PCBs and copper-

clad laminates (CCL). As the electronics industry moves toward halogen-free

materials to comply with environmental standards like RoHS (Restriction of

Hazardous Substances), the demand for OPP-based flame retardants has

become centralized in the high-end consumer electronics and

telecommunications sectors.

Disinfectant and Antiseptic: OPP is a powerful biocidal agent used in hospital

disinfectants, household cleaners, and industrial preservatives. Its ability to

remain effective in the presence of organic matter makes it a staple in

professional hygiene products. It is also used in the post-harvest treatment of

fruits and vegetables (specifically citrus and pears) to prevent mold and decay,

although this application is subject to strict maximum residue limits (MRLs) in

regions like the European Union.

Electronic Materials: Beyond flame retardancy, OPP is used in the synthesis of

high-refractive-index monomers and specialty epoxy resins. These materials are

critical for optical lenses, display technologies, and advanced semiconductor
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packaging, where clarity and thermal stability are paramount.

Lithium Battery Additives: In the burgeoning EV battery sector, OPP and its

derivatives are utilized as electrolyte additives. They play a vital role in

protecting the battery’s anode and cathode from degradation during high-

voltage cycling, thereby improving the overall safety profile of high-energy-

density batteries.

Textile Industry: In the textile sector, OPP acts as a dye carrier, particularly for

polyester fibers. It facilitates the penetration of dyes into the synthetic fibers at

lower temperatures, though this application has seen some decline in regions

with stringent wastewater regulations.

Others: Additional applications include its use in the production of specialized

resins, as a stabilizer in plastics, and as an intermediate in the synthesis of

certain pharmaceuticals and agricultural chemicals.

Regional Market Dynamics and Trends

The global distribution of OPP production and consumption is heavily skewed toward

regions with strong electronics manufacturing and chemical innovation hubs.

Asia-Pacific: This region is the dominant force in the o-phenylphenol market,

estimated to hold between 55% and 65% of the global share. The high

concentration of PCB and semiconductor manufacturing in China, Japan, South

Korea, and Taiwan, China, ensures a massive and consistent demand for

electronic-grade OPP. China, in particular, has seen a rise in domestic

production capacity, although high-purity grades are still often sourced from

international specialized players. The region's leadership in the EV battery

supply chain also makes it the primary market for OPP-based battery additives.

North America: North America holds a market share estimated at 15% to 20%.

The market is driven by the robust pharmaceutical and disinfectant industries.

The demand for OPP in hospital-grade antiseptics remains a steady revenue

stream. Furthermore, the presence of major chemical companies that develop

advanced aerospace and automotive materials supports the use of OPP in high-

performance resins.
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Europe: The European market (estimated share of 12% to 18%) is characterized

by a strong emphasis on environmental safety and 'Green Chemistry.' Germany

is a central hub for OPP innovation, particularly through companies like

Lanxess. European demand is increasingly focused on halogen-free flame

retardants and sustainable preservatives that meet the stringent requirements of

the REACH regulation.

South America and Middle East & Africa (MEA): These regions combined

account for approximately 5% to 8% of the market. Consumption is primarily

focused on the disinfectant and textile sectors. However, as electronics

assembly and automotive manufacturing expand in regions like Brazil and

Turkey, a gradual increase in demand for specialty OPP grades is anticipated.

Value Chain and Industry Structure

The o-phenylphenol value chain is a multi-step process that transforms basic

petrochemicals into high-purity specialty intermediates.

Upstream (Raw Materials): The production of OPP typically begins with phenol

and cyclohexanol or cyclohexanone. Through catalytic dehydrogenation or

condensation processes, these raw materials are converted into the biphenyl

structure. The availability and price of phenol, which is highly sensitive to crude

oil and benzene markets, directly impact the production cost of OPP.

Midstream (Manufacturing and Purification): This stage is the core of the market.

Manufacturers must achieve high purity levels, especially for electronic and

pharmaceutical applications, where impurities can interfere with sensitive

chemical reactions or compromise human health. Synthesis methods include the

dehydrogenation of 2-cyclohexylphenol or as a byproduct of phenol production

via the sulfonation process (though the latter is becoming less common due to

environmental concerns).

Downstream (Conversion and End-Use): OPP is sold to chemical formulators

who produce DOPO (flame retardants), disinfectant blends, or electrolyte

solutions. These intermediates are then integrated into final products such as

smartphones, EV batteries, surgical cleaners, and treated agricultural products.
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Competitive Landscape: Key Market Players

The market for o-phenylphenol is specialized, with a small group of companies

possessing the technical expertise to produce high-purity grades consistently.

Lanxess: Based in Germany, Lanxess is a global leader in the OPP market. The

company produces OPP under its Preventol brand and is a primary supplier for

the disinfectant and preservative industries. Lanxess emphasizes high-quality

standards and sustainable manufacturing processes, making it a preferred

partner for European and North American brand owners.

SANKO: A Japanese company that is highly influential in the electronic materials

segment. SANKO is a key pioneer in the development of DOPO and other OPP

derivatives for the semiconductor industry. Their products are essential for the

high-end PCB market in East Asia.

China Petrochemical Development Corporation (CPDC): Based in Taiwan,

China, CPDC is a major regional player that provides OPP for the electronics

and chemical synthesis sectors. Given its proximity to the world’s leading

semiconductor foundries, CPDC plays a crucial role in the regional supply chain

for electronic materials.

Shouguang Weidong Chemical: A significant Chinese manufacturer that has

expanded its footprint in the flame retardant market. They provide OPP primarily

as a feedstock for their own and domestic DOPO production, benefiting from

integrated supply chains.

Shandong Xingang Chemical: Another key player in the Chinese domestic

market, Xingang Chemical focuses on providing OPP for a variety of industrial

uses, including textiles and intermediates, contributing to the competitive pricing

landscape in the Asia-Pacific region.

Jinan Yudong Technology: This company focuses on the R&D and production of

fine chemicals and pharmaceutical intermediates. Their involvement in the OPP

market highlights the growing demand for specialized, high-purity chemical

precursors in the medical and research sectors.

Market Opportunities
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5G and High-Speed Connectivity: The global transition to 5G technology

requires materials with low dielectric constants and low loss tangents. OPP-

modified resins are becoming increasingly important in creating the next

generation of substrates and packaging materials that can handle higher

frequencies with minimal signal loss.

Next-Generation Battery Safety: As lithium-ion batteries move toward silicon

anodes and high-nickel cathodes, the electrolyte chemistry must be adjusted.

OPP-based additives offer a pathway to more stable SEI layers, which is a

critical requirement for the safety of large-format EV batteries.

Substitution of Halogenated Flame Retardants: Continued regulatory pressure

on brominated and chlorinated flame retardants (BFRs/CFRs) provides a

massive long-term opportunity for OPP-derived DOPO. This is particularly

relevant in the construction and interior automotive markets where fire safety

and low smoke toxicity are priorities.

Advanced Disinfection Solutions: Post-pandemic hygiene awareness remains

high. There is a growing market for broad-spectrum, hospital-grade disinfectants

that are effective against a wide range of pathogens without causing excessive

corrosion to medical equipment—a balance that OPP-based formulations can

achieve.

Market Challenges

Strict Regulatory Environment: The use of OPP in food contact applications and

agriculture is under constant scrutiny. In Europe, the Biocidal Products

Regulation (BPR) and REACH impose high costs for testing and certification,

which can limit market entry for smaller players.

Raw Material Price Volatility: As a derivative of phenol, the OPP market is

susceptible to the volatility of the energy and aromatics sectors. Sudden spikes

in benzene or phenol prices can squeeze the margins of OPP producers who

may not be able to pass costs immediately to downstream electronic

manufacturers.

Technical Competition: While OPP-derived DOPO is a leader in halogen-free

flame retardancy, other phosphorus-based or inorganic flame retardants are
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also being developed. If these alternatives can offer similar performance at a

lower price point or with a simpler processing profile, they could limit the growth

potential of the OPP-DOPO pathway.

Environmental and Disposal Issues: Although OPP is used as an alternative to

halogens, the chemical industry is facing increasing pressure to develop

'circular' materials. Finding ways to recycle OPP-containing resins from

electronic waste (e-waste) remains a significant technical and economic hurdle.
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