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Abstracts

Fumaric Acid Market Summary

1. Industry Overview and Market Dynamics

Fumaric Acid, chemically identified by CAS No. 110-17-8, is a naturally occurring

organic acid and a fundamental chemical intermediate used extensively across

industrial, food, and pharmaceutical sectors. As a trans-isomer of maleic acid, it is

characterized by its crystalline structure, high melting point, and low hygroscopicity,

making it a preferred additive in applications requiring stability and moisture resistance.

The global market for Fumaric Acid is currently navigating a phase of steady growth,

driven by its dual utility in increasing the mechanical properties of polymer resins and

serving as a potent, cost-effective acidulant in the food and beverage industry.

Market Size and Growth Forecasts

The market valuation reflects a mature yet evolving landscape, influenced heavily by the

availability of raw materials from the maleic anhydride and phthalic anhydride chains.

Market Scale: The estimated global market size for Fumaric Acid in 2026 is projected to

fall within the range of 80 million USD to 160 million USD. This valuation accounts for

both high-purity food-grade volumes and technical-grade industrial volumes.

Growth Trajectory: Between 2026 and 2031, the industry is anticipated to expand at a

Compound Annual Growth Rate (CAGR) of 2.1% to 3.8%. This moderate growth is

supported by stable demand in construction-related resins and an uptick in usage within
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animal nutrition and bio-based chemical synthesis.

Product Grades and Characteristics

Fumaric Acid is generally categorized into two primary grades based on purity and

application:

Food/Pharmaceutical Grade: High purity (>99.5%), low heavy metal content, produced

primarily via the dedicated Maleic Anhydride isomerization route. It serves as an

acidulant (E297) and excipient.

Technical/Industrial Grade: Used in the synthesis of resins and paper sizing. While

some is produced via isomerization, a significant portion is derived from the recovery of

wash water in Phthalic Anhydride production.

2. Production Technologies and Manufacturing Routes

The supply side of the Fumaric Acid market is bifurcated by two distinct manufacturing

technologies. This dichotomy dictates the cost structure, purity levels, and geographical

distribution of production.

Route 1: Maleic Anhydride (MA) / DL-Malic Acid Route

This is the 'on-purpose' production method. It involves the catalytic isomerization of

Maleic Anhydride in the presence of water and a catalyst (often thiourea or mineral

acids).

Process Description: Maleic Anhydride is hydrolyzed to maleic acid, which is then

isomerized into the more stable trans-isomer, Fumaric Acid.

Advantages: This route offers high process control, resulting in superior purity suitable

for food and pharmaceutical applications. Production volumes can be adjusted based

on direct market demand for Fumaric Acid.

Key Manufacturers: This route is favored by global leaders focusing on high-value

segments. Key players include Polynt, Tate & Lyle, Bartek Ingredients Inc., Fuso

Chemical, Yongsan Chemical, Thirumalai Chemicals Limited (TCL), Isegen S.A.,

ChangMao Biochemical Engineering Co. Ltd., and Anhui Sealong Biotechnology Co.

Ltd.
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Route 2: Phthalic Anhydride (PA) Wastewater Recovery Route

This route represents a 'circular economy' approach, where Fumaric Acid is a co-

product or byproduct.

Process Description: During the production of Phthalic Anhydride (via oxidation of

orthoxylene or naphthalene), maleic anhydride is formed as a byproduct. This is

scrubbed from the reaction gas into water, forming maleic acid. This 'scrubber water' is

then treated to isomerize the maleic acid into Fumaric Acid, which precipitates out of the

solution.

Advantages: It is highly cost-effective as it utilizes a waste stream. It is environmentally

beneficial as it recovers organic content from wastewater.

Limitations: The supply is inelastic; it depends entirely on the operating rates of Phthalic

Anhydride plants. If PA demand drops, Fumaric Acid supply from this route constricts.

The resulting product often requires extensive purification to meet food-grade

standards.

Key Manufacturers: Companies utilizing this integration include Alphagary, Yantai

Hengyuan Biological Co. Ltd, UPC Technology Corporation, New Solar Technology

Group, and Shandong Hongxin Chemical Co. Ltd.

3. Application Analysis and Segmentation

Fumaric Acid’s chemical versatility allows it to bridge the gap between heavy industry

and human nutrition.

Unsaturated Polyester Resins (UPR)

Role: UPR production is traditionally the largest consumer of Fumaric Acid by volume. It

is used as a partial replacement for Phthalic Anhydride or Maleic Anhydride to improve

the physical properties of the resin.

Benefits: The incorporation of Fumaric Acid increases the impact resistance, hardness,

and heat distortion temperature of the final fiberglass-reinforced plastic.

Trends: Demand in this segment tracks with the construction and automotive sectors.
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As infrastructure projects expand in emerging economies, demand for higher-

performance UPR promotes Fumaric consumption.

Food and Beverage (Acidulant & Preservative)

Role: Designated as E297, Fumaric Acid is the most cost-effective food acidulant per

unit of sourness. It is significantly more sour than citric acid, allowing for lower usage

rates.

Applications:

Bakery: It acts as a leavening acid and a preservative in tortillas and breads,

lowering pH to inhibit mold growth and extend shelf life.

Beverages: Used in fruit juice powders and soft drinks for tartness. Its low

solubility prevents it from absorbing moisture, keeping dry mixes free-flowing.

Confectionery: Provides prolonged sourness in hard candies.

Key Players: Bartek Ingredients Inc. and Tate & Lyle are dominant suppliers in this high-

margin segment.

Animal Nutrition (Feed Additives)

Role: Fumaric acid is increasingly used in piglet feed during the post-weaning period.

Function: It acidifies the gut, improving protein digestibility and inhibiting the growth of

pathogenic bacteria like E. coli.

Drivers: The global push to ban antibiotic growth promoters (AGPs) in animal feed has

created a structural shift toward organic acidifiers, positioning Fumaric Acid as a key

alternative in the veterinary health value chain.

Alkyd Resins and Coatings

Role: Used in the modification of alkyd resins for paints and coatings.

Benefits: It reduces the viscosity of the resin and improves the drying speed and color
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retention of the final coating film.

L-Aspartic Acid Production

Role: Fumaric Acid is the primary precursor for the enzymatic production of L-Aspartic

Acid.

Significance: L-Aspartic Acid is a critical intermediate for the production of Aspartame (a

high-intensity sweetener) and various pharmaceutical compounds. This represents a

high-value chemical synthesis application.

Manufacturers: Companies like ChangMao Biochemical often integrate Fumaric Acid

production directly with downstream L-Aspartic Acid facilities.

Other Applications

Plasticizers: Used to produce Dibutyl Fumarate (DBF) and other esters, which serve as

internal plasticizers for vinyl acetate copolymers (adhesives and paints).

Personal Care: Used in bath bombs and shampoos for pH adjustment.

Oilfield Chemicals: Used in retarding agents for well cementation.

4. Regional Market Analysis

The global Fumaric Acid market displays distinct regional characteristics based on

feedstock availability and industry focus.

Asia-Pacific (APAC)

The Asia-Pacific region is the largest production and consumption hub, accounting for a

significant share of the global market volume.

China: China is the world's largest producer, leveraging its massive Maleic Anhydride

and Phthalic Anhydride industries. The availability of low-cost feedstock has made

Chinese exports competitive globally. However, environmental clampdowns on

wastewater treatment have consolidated the PA-waste route producers.

Key Players: Anhui Sealong Biotechnology, ChangMao Biochemical, Yantai
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Hengyuan, Shandong Hongxin.

Taiwan, China: A significant hub for Phthalic Anhydride derivatives. UPC Technology

Corporation operates major facilities here, utilizing the PA wash water route efficiently.

India: A growing market driven by domestic pharmaceutical and food demand.

Thirumalai Chemicals Limited (TCL) is a dominant player, expanding its capacity to

serve both domestic and export markets.

Growth Outlook: The region is expected to witness the fastest growth, estimated at the

higher end of the CAGR range (approx. 3.5-3.8%), driven by urbanization and

processed food consumption.

North America

North America is a mature market with a strong emphasis on high-purity, food-grade

Fumaric Acid.

Market Dynamics: The region is a net exporter of high-quality grades but imports

technical grades. The focus is on bakery preservation, animal nutrition, and clean-label

food ingredients.

Key Player: Bartek Ingredients Inc. (Canada) is the standout leader in this region and

undeniably the world's largest producer specializing in malic and fumaric acids. Bartek

has invested heavily in capacity expansion to meet rising global demand for food

acidulants.

Market Share: Estimated to hold a steady share of global value due to premium pricing

of food-grade material.

Europe

Europe remains a significant market for both UPR and food applications, though

production is consolidating.

Key Player: Polynt acts as a major stabilizer in the European market, integrating

Fumaric Acid production within its broader composites and intermediates portfolio.
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Regulatory Environment: Stringent EU regulations regarding feed additives and food

safety (EFSA standards) create high entry barriers but ensure steady demand for high-

quality European-produced acid.

South America

Production: Production is concentrated in Brazil and Argentina, supporting local

agriculture and industrial sectors.

Key Players: Isegen S.A. (based in South Africa but influential in the southern

hemisphere trade flows), Petrom Petroqu?mica Mogi das Cruzes, Elekeiroz, and

Varteco Qu?mica Puntana S.A. supply the regional Mercosur market.

Application Focus: High demand for UPR in the automotive and construction sectors,

alongside agricultural applications.

5. Competitive Landscape and Key Players

The competitive landscape is segmented by production technology, with a clear

distinction between integrated petrochemical groups and specialized food ingredient

manufacturers.

Manufacturers via Maleic Anhydride / DL-Malic Acid Route (High Purity Focus)

These companies typically command the food and pharmaceutical market segments.

Bartek Ingredients Inc.: Recognized globally as the leader in malic and fumaric acid

production. Their strategy focuses on capacity expansion and operational excellence to

serve the food and beverage industry.

Polynt: A global chemical giant. Their Fumaric Acid production is vertically integrated

with their massive Maleic Anhydride capabilities, providing supply security.

Thirumalai Chemicals Limited (TCL): A major Indian multinational with operations in

India and the US (underway). They are aggressive in expanding their anhydride and

derivative capacities.

Fuso Chemical: A Japanese leader focusing on high-quality fruit acids for the Asian

food and beverage sector.
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Tate & Lyle: A global nutrition company that leverages Fumaric Acid within its texturants

and acidulants portfolio.

ChangMao Biochemical Engineering Co. Ltd.: A leading Chinese producer of organic

acids, strongly integrated into the L-Aspartic Acid and aspartame value chain.

Anhui Sealong Biotechnology Co. Ltd.: Focuses on bio-based and chemical synthesis of

organic acids.

Isegen S.A.: The sole producer of food acidulants (Malic/Fumaric) in South Africa,

supplying the African and export markets.

Manufacturers via Phthalic Anhydride Wastewater Route (Cost Efficiency Focus)

These companies are often large Phthalic Anhydride producers who valorize waste

streams into marketable technical-grade Fumaric Acid.

UPC Technology Corporation: One of the world's largest Phthalic Anhydride producers.

Their efficient recovery of fumaric acid from PA waste streams makes them a cost

leader in the Asian technical-grade market.

Yantai Hengyuan Biological Co. Ltd: Utilizes byproducts to produce fumaric acid,

emphasizing circular economy principles.

Alphagary: Involved in the value chain through specialty compounds, leveraging

upstream integration.

New Solar Technology Group: A diversified chemical group in China utilizing waste-

stream technologies.

Shandong Hongxin Chemical Co. Ltd.: A key regional player in China's chemical belt,

recovering acid from PA production.

6. Value Chain Structure

The value chain of Fumaric Acid is complex due to its dual derivation methods.

Upstream (Feedstock)
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Petrochemical Roots: The ultimate feedstocks are n-Butane (for Maleic Anhydride) and

Orthoxylene/Naphthalene (for Phthalic Anhydride).

Price Correlation: Fumaric Acid prices are intrinsically linked to the energy markets.

For the MA Route, the cost of n-Butane and the market price of Maleic

Anhydride are direct cost drivers.

For the PA Waste Route, the economics are different. The raw material is

essentially 'free' (wastewater), but the cost driver is the energy required for

purification and the operational rate of the PA plant.

Midstream (Synthesis & Refining)

Isomerization: The chemical conversion of maleic acid to fumaric acid.

Purification:

Technical Grade: Simple crystallization and drying.

Food Grade: Requires activated carbon treatment, heavy metal removal, and

stringent quality control testing (HACCP/ISO).

Downstream (End Markets)

Resin Manufacturers: Purchase technical grade acid in bulk bags or silos for UPR and

Alkyd reactor loading.

Food Processors: Purchase food-grade acid, often via distributors, for use in bakeries,

beverage bottling, and confectionery.

Pharma/Biotech: Purchase high-purity acid for synthesis of aspartic acid or as

excipients.

7. Market Opportunities and Challenges
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Opportunities

Biodegradable Polymers: There is a growing research interest and commercial

application of Fumaric Acid derivatives in synthesizing Polybutylene Succinate (PBS)

and other biodegradable polyesters. As global regulations on single-use plastics tighten,

this serves as a significant potential growth engine.

Antibiotic-Free Animal Rearing: The 'No Antibiotics Ever' (NAE) movement in livestock

farming is expanding from Europe to the US and Asia. Fumaric Acid's efficacy as an

organic acidifier in pig and poultry feed positions it as a critical tool for modern

agriculture.

Salt Reduction in Food: Fumaric Acid enhances the perception of saltiness. In the

health-conscious food sector, it is being used to formulate low-sodium products without

compromising taste profiles.

Challenges

Feedstock Volatility: The market is highly sensitive to the supply/demand balance of

Maleic Anhydride. When MA prices spike (as seen in 2021-2022), Fumaric Acid margins

for non-integrated producers are squeezed.

Environmental Regulations on Waste: The PA-wastewater route faces scrutiny. Stricter

environmental laws in China regarding wastewater discharge and solid waste handling

can force smaller 'recovery' plants to shut down, reducing technical-grade supply.

Substitute Competition: In the food sector, Fumaric Acid competes with Malic Acid,

Citric Acid, and Tartaric Acid. While Fumaric is cheaper and stronger, its low solubility

limits its use in highly concentrated beverage syrups, preventing it from capturing

market share from Citric Acid in certain applications.
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