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Abstracts

The global Halogen-Free Flame-Retardant PPA market size is predicted to grow from

US$ 721 million in 2025 to US$ 1387 million in 2032; it is expected to grow at a CAGR

of 9.9% from 2026 to 2032.

Halogen-Free Flame-Retardant PPA is a class of high-performance engineering

compounds based primarily on polyphthalamide (PPA) and related semi-aromatic high-

temperature polyamides, formulated with non-halogenated flame-retardant systems

and, depending on the application, glass fibers, heat stabilizers, antioxidants, lubricants,

pigments and other functional additives. These materials combine the inherent high-

temperature resistance, stiffness, mechanical strength, dimensional stability, relatively

low moisture absorption and chemical resistance of PPA with enhanced flame-retardant

performance, commonly targeting ratings such as UL 94 V-0. Glass-fiber-reinforced

grades are particularly important commercially because they provide the mechanical,

thermal and electrical properties required for thin-wall components operating under

demanding conditions. Major applications include high-voltage EV connectors, charging-

system components, relays, circuit breakers, coil bobbins, SMT connectors, electronic

control components and other electrical and electronic parts.

Key Findings

In 2025, global Halogen-Free Flame-Retardant PPA production reached approximately

87k tons, with an average global market price of around US$8.5k per ton

Glass-fiber-reinforced grades represent the mainstream product structure, with

GF30–GF40 formulations particularly important in electrical and electronic applications
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Halogen-free UL 94 V-0 performance is becoming a key material requirement

for high-voltage and thin-wall electrical components

Automotive electrification and higher electrical power density are expanding demand for

high-performance flame-retardant PPA compounds

High-flow, high-CTI, color-stable and electrically friendly formulations are becoming

important directions for premium product development

Market Trends

The Halogen-Free Flame-Retardant PPA market is evolving from conventional flame-

retardant engineering plastics toward highly specialized materials designed around

electrical safety, thin-wall molding, elevated operating temperatures and long-term

reliability. The principal product-development direction is no longer simply achieving UL

94 V-0; suppliers increasingly optimize flame retardancy together with high CTI, low

moisture absorption, dimensional stability, high flow, color stability, electrical insulation

and resistance to thermal aging. Thin-wall capability is particularly important for

compact connectors and electronic components. Syensqo's commercial HFFR PPA

portfolio includes a 33% glass-reinforced grade achieving UL 94 V-0 at 0.40 mm, while

BASF offers GF30 PA9T-based halogen-free flame-retardant PPA for automotive

electrics, e-mobility, connectors and SMT applications. Electrification is also reshaping

material specifications: high-voltage EV components increasingly require orange color

stability, reduced electrical corrosion, stronger insulation and thermal-shock resistance,

creating greater differentiation between general flame-retardant compounds and

application-specific high-performance PPA grades.

Market Dynamics

Drivers

The principal growth drivers are the increasing electrical and electronic content of

vehicles, expansion of electric and hybrid vehicle platforms, higher-voltage battery

architectures, continued miniaturization of connectors and electronic assemblies, and

rising requirements for fire safety in electrical equipment. PPA combines high-

temperature mechanical properties with lower moisture sensitivity than conventional

aliphatic polyamides, making it suitable for applications where dimensional stability and

electrical performance must be retained under demanding thermal conditions. The

transition toward lead-free reflow soldering and compact SMT assemblies further
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supports PPA adoption because appropriate grades can withstand high processing

temperatures while maintaining dimensional stability.

Restraints

The major restraints are comparatively high material cost, formulation complexity and

competition from alternative high-performance engineering plastics. Halogen-free flame-

retardant formulations must balance flame resistance with mechanical strength,

flowability, electrical characteristics and processing stability, while high glass-fiber

contents can increase processing difficulty and mold wear. In applications with less

demanding thermal or dimensional requirements, flame-retardant PA66, PA6 and other

engineering plastics can provide lower-cost alternatives. At the upper end, PPS and

other specialty polymers compete in applications requiring exceptional thermal,

chemical or dimensional performance, placing Halogen-Free Flame-Retardant PPA in a

performance-sensitive intermediate-to-premium market position.

Opportunities

The strongest opportunities are emerging in electric-vehicle high-voltage systems,

battery packs, charging infrastructure, energy storage, power electronics and

increasingly compact electrical connectors. Battery busbars, high-voltage connectors,

pyrofuses, power-distribution components and other electrified-system parts require

combinations of flame resistance, insulation, thermal stability and mechanical strength.

Syensqo, for example, positions halogen-free Amodel PPA for high-voltage busbar and

battery applications, while its specialized HFFR grade portfolio addresses high-voltage

battery pyrofuses. Further opportunities are developing around high-flow thin-wall

materials, bio-based PPA formulations, lower-carbon materials and grades designed for

stable high-voltage identification colors.

Challenges

Technical qualification remains one of the industry's most important challenges.

Materials used in automotive and electrical systems often require lengthy validation

covering flammability, electrical properties, heat aging, hydrolysis resistance,

dimensional stability, chemical resistance and processability. Performance requirements

can also conflict: increasing flame-retardant loading may affect toughness or flow, while

increasing glass-fiber reinforcement improves stiffness but can complicate thin-wall

molding and surface quality. Suppliers therefore need strong polymerization,

compounding, formulation and application-development capabilities rather than relying

solely on conventional resin modification.
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Industry Chain Analysis

The upstream industry includes PPA base polymers and their monomers, glass fibers,

phosphorus- and nitrogen-based halogen-free flame-retardant systems, stabilizers,

processing aids, pigments and other functional additives. The midstream stage involves

polymer formulation, glass-fiber reinforcement, flame-retardant compounding, extrusion

and pelletizing, testing, color development and customer-specific material modification.

The technical value of the product is created primarily through balancing flame

retardancy, thermal performance, mechanical properties, electrical insulation and

processability. Downstream customers are principally precision injection molders and

component manufacturers serving automotive, electrical and electronics, industrial

equipment and energy applications. Material suppliers increasingly participate directly in

component design, mold-flow optimization, material selection and qualification, making

application engineering and customer certification increasingly important competitive

capabilities.

Segment Insights

By glass-fiber content, GF30 and adjacent reinforcement levels constitute the central

commercial product group because they provide an effective balance between

mechanical strength, dimensional stability, flowability and processing performance.

Commercial evidence also confirms a broader reinforcement spectrum: Syensqo offers

33% and 35% glass-reinforced HFFR PPA grades, while EMS-GRIVORY has

developed halogen-free flame-retardant PPA formulations at 30%, 40% and 50% glass-

fiber reinforcement. Therefore, the proposed GF15%, GF20%, GF30%, GF35%,

GF40% and GF50% segmentation is technically usable, although actual commercial

concentration is stronger around approximately 30–40% reinforcement. Higher-GF

grades are more relevant where rigidity, creep resistance and dimensional stability

dominate, while lower-reinforcement formulations offer advantages where toughness,

flow or processing flexibility receives greater priority.

Downstream Market Opportunities

Electrical and electronic applications remain the core downstream market, while

automotive electrification provides an increasingly important source of incremental

demand. Opportunities are shifting from conventional connectors and coil components

toward high-voltage connectors, battery electrical components, charging interfaces,

sensors, power-distribution systems and compact SMT components. The combination

of higher voltage, higher power density, smaller component dimensions and stricter fire-
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safety requirements increases the material value per application even when individual

molded components remain small. Industrial electrical equipment, renewable-energy

systems, energy storage and high-performance consumer electronics provide additional

opportunities where high-temperature dimensional stability and halogen-free flame

retardancy are required.

Regional Insights

Asia-Pacific represents a strategically important production and consumption region

because of its large electronics manufacturing base, connector supply chain and rapidly

expanding electric-vehicle and battery industries, with China, Japan, South Korea and

Taiwan forming major demand centers. China is particularly important for incremental

demand associated with electric vehicles, charging equipment, energy storage and

electrical components. Europe maintains strong demand for premium grades through

automotive electrification, industrial electrical equipment and stringent material

requirements, while North America benefits from automotive electronics, data

infrastructure, industrial electrical equipment and localized battery investment. Regional

competition increasingly depends not only on material availability but also on local

technical service, rapid color matching, customer certification support and secure

supply.

Competitive Landscape Analysis

The competitive landscape is characterized by relatively high technical barriers because

suppliers need expertise spanning PPA polymer chemistry, flame-retardant formulation,

glass-fiber reinforcement and electrical application engineering. Representative global

suppliers include BASF, Syensqo and EMS-GRIVORY, all of which maintain high-

performance PPA portfolios relevant to electrical, electronic or automotive applications.

BASF's PA9T-based Ultramid Advanced portfolio includes GF30 halogen-free flame-

retardant material, Syensqo commercializes dedicated Amodel HFFR grades, and EMS-

GRIVORY offers halogen-free UL 94 V-0 PPA across its Grivory HT platform.

Competition is progressively shifting from basic flame-retardant compliance toward thin-

wall V-0 performance, electrical reliability, high-voltage suitability, flowability, thermal

aging, sustainable formulations and application-development capabilities.

Report Scope

LP Information, Inc. (LPI) ' newest research report, the “Halogen-Free Flame-Retardant

PPA Industry Forecast” looks at past sales and reviews total world Halogen-Free Flame-
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Retardant PPA sales in 2025, providing a comprehensive analysis by region and market

sector of projected Halogen-Free Flame-Retardant PPA sales for 2026 through 2032.

With Halogen-Free Flame-Retardant PPA sales broken down by region, market sector

and sub-sector, this report provides a detailed analysis in US$ millions of the world

Halogen-Free Flame-Retardant PPA industry.

This Insight Report provides a comprehensive analysis of the global Halogen-Free

Flame-Retardant PPA landscape and highlights key trends related to product

segmentation, company formation, revenue, and market share, latest development, and

M&A activity. This report also analyzes the strategies of leading global companies with

a focus on Halogen-Free Flame-Retardant PPA portfolios and capabilities, market entry

strategies, market positions, and geographic footprints, to better understand these

firms’ unique position in an accelerating global Halogen-Free Flame-Retardant PPA

market.

This Insight Report evaluates the key market trends, drivers, and affecting factors

shaping the global outlook for Halogen-Free Flame-Retardant PPA and breaks down

the forecast by Type, by Application, geography, and market size to highlight emerging

pockets of opportunity. With a transparent methodology based on hundreds of bottom-

up qualitative and quantitative market inputs, this study forecast offers a highly nuanced

view of the current state and future trajectory in the global Halogen-Free Flame-

Retardant PPA.

This report presents a comprehensive overview, market shares, and growth

opportunities of Halogen-Free Flame-Retardant PPA market by product type,

application, key manufacturers and key regions and countries.

Market Segmentation

Segmentation by Type:

Halogen-Free Phosphorus System

Phosphorus-Nitrogen Synergy

Others
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Segmentation by Fiberglass Content:

GF 15%

GF 20%

GF 30%

GF 35%

GF 40%

GF 50%

Others

Segmentation by Application:

Electric Vehicle Connectors

Circuit Breakers

Relays

SMT Connectors

Electronic Control Components

Others

This report also splits the market by region:

Americas

United States
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Canada

Mexico

Brazil

APAC

China

Japan

Korea

Southeast Asia

India

Australia

Europe

Germany

France

UK

Italy

Russia

Middle East & Africa

Egypt

South Africa

Israel
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Turkey

GCC Countries

The below companies that are profiled have been selected based on inputs gathered

from primary experts and analysing the company's coverage, product portfolio, its

market penetration.

DSM

BASF

Evonik

Dupont

Syensqo

EMS-GRIVORY

Mitsui Chemicals

Arkema

Kingfa

Julong

Keyuan Group

Lanpoly

Silver

Hegly Tech
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Key Questions Addressed in this Report

What is the 10-year outlook for the global Halogen-Free Flame-Retardant PPA

market?

What factors are driving Halogen-Free Flame-Retardant PPA market growth,

globally and by region?

Which technologies are poised for the fastest growth by market and region?

How do Halogen-Free Flame-Retardant PPA market opportunities vary by end

market size?

How does Halogen-Free Flame-Retardant PPA break out by Type, by

Application?
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2021-2026 ($ millions)

Figure 58. Canada Halogen-Free Flame-Retardant PPA Revenue Growth 2021-2026 ($

millions)

Figure 59. Mexico Halogen-Free Flame-Retardant PPA Revenue Growth 2021-2026 ($

millions)

Figure 60. Brazil Halogen-Free Flame-Retardant PPA Revenue Growth 2021-2026 ($

millions)

Figure 61. APAC Halogen-Free Flame-Retardant PPA Sales Market Share by Region in

2025

Figure 62. APAC Halogen-Free Flame-Retardant PPA Revenue Market Share by

Region (2021-2026)

Figure 63. APAC Halogen-Free Flame-Retardant PPA Sales Market Share by Type

(2021-2026)

Figure 64. APAC Halogen-Free Flame-Retardant PPA Sales Market Share by

Application (2021-2026)

Figure 65. China Halogen-Free Flame-Retardant PPA Revenue Growth 2021-2026 ($

millions)

Figure 66. Japan Halogen-Free Flame-Retardant PPA Revenue Growth 2021-2026 ($

millions)

Figure 67. South Korea Halogen-Free Flame-Retardant PPA Revenue Growth

2021-2026 ($ millions)

Figure 68. Southeast Asia Halogen-Free Flame-Retardant PPA Revenue Growth

2021-2026 ($ millions)

Figure 69. India Halogen-Free Flame-Retardant PPA Revenue Growth 2021-2026 ($

millions)
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Figure 70. Australia Halogen-Free Flame-Retardant PPA Revenue Growth 2021-2026

($ millions)

Figure 71. China Taiwan Halogen-Free Flame-Retardant PPA Revenue Growth

2021-2026 ($ millions)

Figure 72. Europe Halogen-Free Flame-Retardant PPA Sales Market Share by Country

in 2025

Figure 73. Europe Halogen-Free Flame-Retardant PPA Revenue Market Share by

Country (2021-2026)

Figure 74. Europe Halogen-Free Flame-Retardant PPA Sales Market Share by Type

(2021-2026)

Figure 75. Europe Halogen-Free Flame-Retardant PPA Sales Market Share by

Application (2021-2026)

Figure 76. Germany Halogen-Free Flame-Retardant PPA Revenue Growth 2021-2026

($ millions)

Figure 77. France Halogen-Free Flame-Retardant PPA Revenue Growth 2021-2026 ($

millions)

Figure 78. UK Halogen-Free Flame-Retardant PPA Revenue Growth 2021-2026 ($

millions)

Figure 79. Italy Halogen-Free Flame-Retardant PPA Revenue Growth 2021-2026 ($

millions)

Figure 80. Russia Halogen-Free Flame-Retardant PPA Revenue Growth 2021-2026 ($

millions)

Figure 81. Middle East & Africa Halogen-Free Flame-Retardant PPA Sales Market

Share by Country (2021-2026)

Figure 82. Middle East & Africa Halogen-Free Flame-Retardant PPA Sales Market

Share by Type (2021-2026)

Figure 83. Middle East & Africa Halogen-Free Flame-Retardant PPA Sales Market

Share by Application (2021-2026)

Figure 84. Egypt Halogen-Free Flame-Retardant PPA Revenue Growth 2021-2026 ($

millions)

Figure 85. South Africa Halogen-Free Flame-Retardant PPA Revenue Growth

2021-2026 ($ millions)

Figure 86. Israel Halogen-Free Flame-Retardant PPA Revenue Growth 2021-2026 ($

millions)

Figure 87. Turkey Halogen-Free Flame-Retardant PPA Revenue Growth 2021-2026 ($

millions)

Figure 88. GCC Countries Halogen-Free Flame-Retardant PPA Revenue Growth

2021-2026 ($ millions)

Figure 89. Manufacturing Cost Structure Analysis of Halogen-Free Flame-Retardant
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PPA in 2026

Figure 90. Manufacturing Process Analysis of Halogen-Free Flame-Retardant PPA

Figure 91. Industry Chain Structure of Halogen-Free Flame-Retardant PPA

Figure 92. Channels of Distribution

Figure 93. Global Halogen-Free Flame-Retardant PPA Sales Market Forecast by

Region (2027-2032)

Figure 94. Global Halogen-Free Flame-Retardant PPA Revenue Market Share Forecast

by Region (2027-2032)

Figure 95. Global Halogen-Free Flame-Retardant PPA Sales Market Share Forecast by

Type (2027-2032)

Figure 96. Global Halogen-Free Flame-Retardant PPA Revenue Market Share Forecast

by Type (2027-2032)

Figure 97. Global Halogen-Free Flame-Retardant PPA Sales Market Share Forecast by

Application (2027-2032)

Figure 98. Global Halogen-Free Flame-Retardant PPA Revenue Market Share Forecast

by Application (2027-2032)
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