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Abstracts

Introduction

The sulfuric acid market encompasses the production, distribution, and utilization of

H2SO4, a highly corrosive mineral acid ranking among the most widely produced

industrial chemicals globally. Sulfuric acid serves as a fundamental raw material across

agricultural and industrial sectors, with applications spanning phosphate and compound

fertilizer production, chemical manufacturing, metal processing, petroleum refining, and

numerous other industrial processes. The compound's strong acidity, dehydrating

properties, and oxidizing characteristics render it indispensable across diverse

manufacturing operations, earning its designation as 'the king of acids' reflecting its

central importance to modern industrial economies.

Fertilizer applications dominate global sulfuric acid consumption, accounting for over

66% of total demand according to China Sulfuric Acid Industry Association 2024

statistics, with specific breakdown showing chemical fertilizers representing 36.9% of

consumption structure, followed by titanium dioxide pigment production via sulfate

process at 13.4%, and caprolactam production at 6.5%. Primary feedstocks for sulfuric

acid production include elemental sulfur, pyrite ore, natural gas, phosphogypsum, and

sulfur dioxide-containing smelter off-gases from non-ferrous metal production. Globally,

elemental sulfur dominates as the preferred feedstock, with approximately 75% of

Chinese sulfur utilized for sulfuric acid manufacture. According to USGS, world sulfur

production in 2024 was estimated at 85 million tons compared with 85.8 million tons in

2023.

Market Size and Growth Forecast
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The global sulfuric acid market was valued at approximately 25-27 billion USD in 2025,

with projected compound annual growth rates ranging from 3.0% to 5.0% through 2030.

This moderate growth trajectory reflects the mature nature of established markets

balanced against expanding consumption in developing economies and emerging

applications. Market expansion is driven by increasing agricultural production

requirements and fertilizer demand supporting global food security, growing chemical

manufacturing activities across developing economies, expanding non-ferrous metal

smelting capacity generating by-product acid production, and rising demand for

industrial chemicals and materials requiring sulfuric acid as processing input.

Regional Analysis

Asia Pacific dominates the sulfuric acid market with estimated growth rates of

4.0%-5.5%, representing the largest production and consumption region globally. China

accounts for the predominant market share with total capacity of 129.5 million tons as of

end-2022 according to China Sulfuric Acid Industry Association statistics, comprising

elemental sulfur-based capacity of 57.15 million tons (44.1%), smelter acid capacity of

45.77 million tons (35.3%), and pyrite-based capacity of 23.22 million tons (17.9%).

Chinese production totaled 107 million tons in 2022, with elemental sulfur-based acid at

44.22 million tons (41.3%), smelter acid at 42.56 million tons (39.8%), and pyrite-based

acid at 17.65 million tons (16.5%). India demonstrates rapid growth driven by expanding

fertilizer production and agricultural sector development. Southeast Asian nations

contribute through growing industrial base and increasing chemical manufacturing

activities.

North America exhibits growth rates of 3.5%-5.0%, characterized by mature markets

with stable demand from diversified industrial base including fertilizer production,

petroleum refining, chemical manufacturing, and metal processing. The United States

dominates regional production and consumption, with substantial capacity from

integrated phosphate fertilizer producers and non-ferrous metal smelters generating by-

product acid. Canadian production serves domestic requirements and export

opportunities.

Europe shows growth rates of 3.0%-4.5%, representing mature markets with

established industrial infrastructure and sophisticated chemical manufacturing sectors.

The region emphasizes environmental compliance, circular economy principles

including acid regeneration from industrial processes, and high-value specialty

applications. Germany, France, and Italy maintain significant production capacity
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serving diverse industrial customers across fertilizer, chemical, and metal processing

sectors.

South America demonstrates growth potential of 3.5%-5.0%, with Brazil leading through

extensive agricultural sector requiring fertilizer production, growing chemical

manufacturing base, and expanding mining activities including copper production

generating smelter acid. Chile maintains substantial copper smelting capacity producing

significant by-product sulfuric acid volumes.

Middle East and Africa show growth rates of 3.5%-5.5%, driven by expanding

phosphate fertilizer production in Morocco (OCP Group operates sulfuric acid capacity

of at least 1.4 million metric tons per year at Jorf Lasfar site) and other regional

producers, growing industrial development in Gulf states, and expanding mining and

metal processing activities across the region. Morocco's sulfur-burning projects

scheduled for 2025 commissioning will increase local acid availability supporting

downstream phosphate output. South Africa maintains established industrial capacity

serving regional demand.

Application Analysis

Fertilizers Application dominates the market with projected growth of 3.5%-5.0%,

encompassing phosphate fertilizer production including superphosphate and

diammonium phosphate requiring substantial sulfuric acid inputs, as well as compound

fertilizer formulations. This segment accounts for approximately 55%-60% of global

sulfuric acid consumption, with demand closely tied to agricultural production, global

population growth, and food security imperatives. Growth drivers include expanding

agricultural production in developing economies, increasing fertilizer application

intensity to support crop yield improvements, and global population growth necessitating

enhanced food production efficiency.

Chemical Manufacturing Application exhibits growth of 4.0%-5.5%, representing diverse

processes utilizing sulfuric acid including caprolactam production for nylon synthesis,

alkylation in petroleum refining, production of hydrochloric acid, nitric acid, and other

inorganic chemicals, and numerous organic chemical synthesis processes. This

segment demonstrates the fastest growth among major applications, benefiting from

expanding chemical industry activities in developing economies, increasing demand for

specialty chemicals and materials, and growing pharmaceutical production requiring

high-purity acid.
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Metal Processing Application shows growth of 3.5%-4.5%, encompassing copper, zinc,

and other non-ferrous metal production generating substantial by-product sulfuric acid

from smelter off-gas treatment, as well as consumption in metal surface treatment,

pickling operations, and hydrometallurgical processing. Major Chinese copper

producers including Jiangxi Copper Corporation (604,120 tons acid production in 2024),

Tongling Nonferrous Metals (5,359,598 tons production in 2024), and Zijin Mining

(3,761,497 tons by-product acid from copper, lead, and gold smelting in 2024) represent

significant production capacity. This segment benefits from expanding non-ferrous metal

production, particularly in Asia Pacific, and increasing implementation of environmental

regulations mandating sulfur dioxide capture from smelter operations.

Petroleum Refining Application demonstrates growth of 3.0%-4.0%, utilizing sulfuric

acid in alkylation processes producing high-octane gasoline components, as well as

various refining operations. Demand correlates with petroleum refining capacity and

gasoline production requirements, facing potential long-term headwinds from

transportation electrification but maintaining near-term stability through continued

internal combustion engine vehicle production and emerging economy motorization.

Others Application, including titanium dioxide pigment production, paper manufacturing,

textile processing, and various specialty industrial processes, shows growth of

3.0%-4.5%. Titanium dioxide production via sulfate process represents significant

consumption, though facing competition from chloride process technology. Diverse

specialty applications provide market stability and opportunities for high-purity acid

commanding premium pricing.

Type Analysis

Elemental Sulfur-Based Acid dominates production globally with projected growth of

3.5%-5.0%, accounting for approximately 40%-45% of total capacity. This segment

benefits from abundant sulfur availability from petroleum refining and natural gas

processing operations recovering sulfur for environmental compliance, established and

efficient production technology utilizing the contact process, and relatively low

production costs supporting competitive economics. Production concentrates in regions

with substantial hydrocarbon processing infrastructure generating sulfur by-products.

Base Metal Smelters-Based Acid shows growth of 4.0%-5.5%, comprising

approximately 35%-40% of global production. This segment captures sulfur dioxide from

copper, zinc, lead, and other non-ferrous metal smelting operations, simultaneously

addressing environmental requirements and generating valuable sulfuric acid by-
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product. Growth drivers include expanding non-ferrous metal production, particularly in

Asia Pacific, strengthening environmental regulations mandating sulfur dioxide emission

control, and economic advantages of integrated acid production at smelting facilities.

Major global producers leverage vertical integration capturing value from both metal and

acid production.

Pyrite Ore-Based Acid demonstrates growth of 2.5%-4.0%, representing approximately

15%-18% of capacity. This traditional production route maintains relevance in regions

with pyrite mineral resources and established infrastructure, though generally declining

as a share of global capacity due to higher production costs and environmental

challenges compared to elemental sulfur and smelter gas routes.

Others, including regenerated acid from industrial processes and alternative production

methods, show growth of 3.0%-4.5%. Acid regeneration from spent acid streams in

chemical manufacturing and metal processing operations gains importance through

circular economy principles and waste minimization imperatives, though representing

relatively small volume share of total production.

Key Market Players

The Mosaic Company ranks among the world's largest phosphate fertilizer producers,

with integrated sulfuric acid production supporting substantial captive consumption. The

company's operations span phosphate mining through finished fertilizer production, with

acid plants critical to economic viability and supply security.

Nutrien represents a global agricultural inputs leader with integrated phosphate

operations including substantial sulfuric acid production capacity supporting internal

fertilizer manufacturing requirements and external sales. The company's scale and

integration provide competitive advantages in raw material access and production

efficiency.

Groupe Chimique Tunisien maintains significant phosphate and fertilizer operations with

associated sulfuric acid production serving both captive consumption and regional

market supply. The company benefits from Tunisia's phosphate mineral resources and

established export orientation.

Maaden-Saudi Arabian Mining Company operates integrated phosphate mining and

fertilizer production facilities with substantial sulfuric acid capacity supporting expanding

operations and regional supply requirements.
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OCP Group dominates global phosphate rock production and maintains extensive

sulfuric acid capacity including at least 1.4 million metric tons per year at Jorf Lasfar

site, with ongoing expansion supporting downstream phosphate fertilizer operations and

positioning as cost-competitive global supplier.

Chinese producers including Yunnan Yuntianhua, Guizhou Phosphate Chemical Group

(major integrated fertilizer producers with substantial acid capacity), non-ferrous metal

smelters Jiangxi Copper Corporation, Tongling Nonferrous Metals, Jinchuan Group, and

Zijin Mining (generating substantial by-product acid volumes), as well as specialist

producers including LB Group (global largest lithopone producer with 850,000 tons/year

capacity consuming 3.5-4 tons sulfuric acid per ton lithopone, experiencing September

2025 safety incident shutting paired acid production at Xiangyang base), Yonfer

Agricultural Technology (4.12 million tons/year capacity), Hubei Yihua Group (2 million

tons/year), Wylton (2 million tons total annual capacity), Yunnan Xiangfeng (1 million

tons/year), Two Lions Zhangjiagang Fine Chemicals (2.3 million tons sulfuric acid and

300,000 tons fuming acid annually), and Hubei Sanning Chemical collectively represent

substantial and diverse production capacity serving domestic and export markets.

Industry Value Chain Analysis

The sulfuric acid industry value chain extends from diverse feedstock sources through

capital-intensive production facilities to broad industrial and agricultural end uses.

Upstream operations encompass elemental sulfur recovery from petroleum refining and

natural gas processing operations, pyrite ore mining and beneficiation, and sulfur

dioxide capture from non-ferrous metal smelting, with feedstock selection significantly

influencing production economics and environmental footprint.

Manufacturing utilizes primarily two production routes: the contact process employing

catalytic oxidation of sulfur dioxide to sulfur trioxide followed by absorption in sulfuric

acid to achieve desired concentrations, and the double-contact double-absorption

(DCDA) process offering enhanced efficiency and reduced emissions. Production

facilities require substantial capital investment in reactor systems, catalyst beds utilizing

vanadium pentoxide catalysts, absorption towers, and heat recovery systems capturing

reaction energy. Smelter acid production integrates with metal refining operations,

capturing sulfur dioxide from roasting and smelting processes for conversion to acid

while satisfying environmental emission requirements.

Distribution confronts significant logistics challenges due to the commodity's corrosive
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nature, high weight-to-value ratio, and limited economic transport radius typically not

exceeding 200-300 kilometers. Consequently, sulfuric acid pricing demonstrates strong

regional influences reflecting local supply-demand balances and producer operating

rates. Transportation modes include dedicated tank trucks for regional distribution, rail

tank cars for longer-distance movements, and specialized acid tankers for bulk maritime

transport serving international trade. Storage and handling require corrosion-resistant

materials, specialized safety equipment, and comprehensive operating protocols.

End applications span fertilizer manufacturing consuming acid for phosphate rock

digestion and chemical reactions, chemical processing utilizing acid as reagent,

catalyst, or processing medium, metal processing in refining and surface treatment

operations, and diverse industrial applications. Technical service encompasses

application support, quality specifications aligned with end-use requirements, and

increasingly environmental stewardship including spent acid management and

regeneration opportunities.

Market Opportunities and Challenges

Opportunities

Agricultural Sector Growth and Food Security Imperatives: Expanding global

population and improving dietary standards in developing economies drive

sustained fertilizer demand growth, supporting sulfuric acid consumption as

essential input for phosphate fertilizer production. Agricultural intensification and

crop yield improvement requirements ensure long-term demand stability for this

dominant application segment.

Industrial Development in Emerging Economies: Rapid industrialization across

Asia Pacific, Africa, and Latin America generates expanding demand for sulfuric

acid across chemical manufacturing, metal processing, and diverse industrial

applications. Manufacturing capacity expansion and technology advancement

create opportunities for both commodity and specialty acid grades.

By-Product Acid Utilization and Circular Economy: Growing non-ferrous metal

production generates substantial by-product sulfuric acid volumes from

environmental compliance systems, creating integration opportunities and cost

advantages for smelter-integrated producers. Acid regeneration from industrial

processes and waste minimization initiatives support circular economy principles

while generating commercial opportunities.
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Specialty and High-Purity Applications: Certain applications including battery

manufacturing, pharmaceutical production, and specialty chemical synthesis

require high-purity acid grades commanding premium pricing. Technology

advancement and specialty application growth provide opportunities beyond

commodity acid markets.

Challenges

Market Maturity and Price Competition: Sulfuric acid represents a mature

commodity chemical with established production technology and numerous

suppliers, creating intensely competitive markets with limited pricing power.

Regional oversupply conditions, particularly during economic downturns

affecting fertilizer and industrial demand, generate price pressure and margin

compression.

Regional Market Dynamics and Limited Transport Economics: The economic

transport radius limitation creates fragmented regional markets with distinct

supply-demand balances and pricing structures. Producers face difficulty

accessing distant markets during local oversupply conditions, while regional

shortages may not attract distant supply due to transport economics. This

dynamic creates market complexity and limits producer ability to optimize global

supply allocation.

Environmental and Safety Considerations: Sulfuric acid production and handling

present significant environmental and safety challenges requiring substantial

investment in emission control, waste management, and safety systems. Spent

acid disposal, particularly from metal processing and chemical manufacturing

operations, creates environmental liabilities and regulatory compliance costs.

Worker safety requirements and community concerns regarding acid production

and transport necessitate comprehensive management systems and ongoing

operational attention.

Feedstock Cost Volatility: Sulfur prices demonstrate cyclical volatility driven by

petroleum refining economics, mining industry activity levels, and regional

supply-demand imbalances. Elemental sulfur and pyrite ore cost fluctuations

directly impact production economics and competitive positioning across

different production routes and geographic regions.
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Current Trump Administration Tariff Policy Uncertainty and Global Supply Chain

Restructuring: Trade policies affecting chemical imports could impact sulfuric

acid trade flows, particularly affecting regions dependent on imported acid or

feedstocks. However, the limited economic transport radius and regional market

structure largely insulate sulfuric acid from direct trade policy impacts except in

coastal regions with maritime import/export access. Greater concern involves

indirect effects through tariffs on fertilizers, metal products, and industrial goods

affecting end-use demand and consequently acid consumption. Chinese

production dominance, representing approximately 40% of global capacity,

creates potential vulnerabilities for supply chain restructuring scenarios, though

regional consumption patterns and transport economics limit practical

alternatives for most markets. Tariffs on sulfur or sulfur-containing materials

could affect feedstock costs and production economics, particularly for regions

dependent on imported elemental sulfur. The integrated nature of by-product

acid production from metal smelting means trade policies affecting non-ferrous

metals indirectly influence acid supply dynamics and regional market balances.
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