
The Unseen Backbone of Battery Recycling:
Sulfuric Acid's Emerging Role in Circular
Energy Economies

Sulfuric Acid Market

Sulfuric acid is emerging as a key enabler

in battery recycling, driving demand

growth in circular energy economies

beyond its traditional industrial uses.
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Sulfuric acid, often dubbed the "king of

chemicals," is one of the most widely

produced industrial chemicals globally.

Traditionally known for its

indispensable use in fertilizer manufacturing, mineral processing, and petroleum refining,

sulfuric acid’s broader industrial narrative is well documented. However, in recent years, a

subtler but strategically important transformation is underway—its expanding application in

battery recycling, particularly within lead-acid and emerging lithium-ion recycling processes.

The sulfuric acid market is

quietly evolving, with battery

recycling and circular

economy integration

creating high-value demand

pockets outside

conventional sectors.”

Nikhil Kaitwade, Associate

Vice President at Future

Market Insights

While most sulfuric acid market reports focus on bulk

applications and regional supply-demand dynamics, the

growing significance of sulfuric acid in circular economy

models for energy storage is a topic seldom explored. Yet,

this application is quietly creating new value chains,

fostering sustainable industrial practices, and reshaping

demand patterns, especially as global governments push

for cleaner energy infrastructure.
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One of the most overlooked functions of sulfuric acid lies in its use during the hydrometallurgical

processing of spent batteries. In traditional lead-acid battery recycling, sulfuric acid plays a dual

role: it is not only extracted from the battery electrolyte but is also used to leach and neutralize

components during material recovery.

Moreover, as newer lithium-ion battery chemistries become more prevalent, research and pilot

plants are leveraging sulfuric acid to extract valuable metals like cobalt, nickel, and lithium from

cathodes. Its high acidity, low cost, and reaction kinetics make it an ideal candidate for closed-

loop leaching systems. Unlike pyrometallurgical approaches, which are energy-intensive and

release more emissions, sulfuric acid leaching supports more environmentally benign recycling

techniques aligned with the principles of green chemistry.

This evolving role aligns sulfuric acid with future-facing sectors—electromobility, renewable

energy storage, and critical mineral reclamation—making it far more than a commodity

chemical.
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Although the global sulfuric acid market forecast for 2024 to 2034 projects steady CAGR growth,

much of this is still attributed to well-known industries such as fertilizers, chemicals, and mining.

However, a deeper analysis reveals that secondary metal recovery, particularly from battery

waste, is one of the fastest-growing demand segments—albeit from a lower base.

According to Future Market Insights, the sulfuric acid market is evaluated at USD 15,800.2 million

in 2024. The industry is expected to reach USD 24,021.7 million by 2034. The global market is

projected to grow at 4.3% CAGR from 2024 to 2034—represents a monumental opportunity for

sulfuric acid-based recovery systems. Countries like China, the U.S., and Germany are already

investing in recycling infrastructure that leverages sulfuric acid as a core chemical input in

metallurgical extraction.

What’s particularly compelling is that this new growth area introduces price resilience and value-

added demand to what has historically been a volume-driven market, susceptible to fertilizer

sector volatility.
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An illuminating example is the use of sulfuric acid in Umicore's pilot lithium-ion recycling plant in

Belgium. The company uses a closed-loop hydrometallurgical process, where sulfuric acid is
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employed to dissolve spent cathode materials, enabling the separation and recovery of metals

like lithium and cobalt at industrial scale.

This method reduces energy consumption by up to 60% compared to high-temperature

smelting. Moreover, the recovered metals retain sufficient purity to be reintroduced into battery

manufacturing, embodying a fully circular material flow. The efficiency of sulfuric acid in this

context proves its growing strategic importance in the clean tech and e-mobility supply chains.
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Another reason why sulfuric acid is gaining momentum in the recycling space is its alignment

with environmental sustainability goals. Unlike many reagents that degrade into hazardous by-

products, sulfuric acid can be recovered and reused in multi-cycle processes, particularly in

closed-loop systems. This reduces chemical waste, lowers disposal costs, and improves the

overall environmental profile of battery recycling operations.

Furthermore, sulfuric acid’s role in reducing the reliance on virgin mining for critical minerals

positions it as a green enabler. By helping extract cobalt, nickel, and lithium from end-of-life

batteries, sulfuric acid is indirectly supporting the decarbonization of the transportation and

energy sectors—sectors that are themselves striving to meet net-zero targets.
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As we approach 2034, the sulfuric acid market is expected to be shaped not only by traditional

bulk industries but increasingly by technology-driven, circular economy sectors. While

agricultural use will continue to dominate in terms of volume, future growth in profitability and

specialization is likely to stem from cleaner energy applications.

Regions that are investing heavily in EV production and battery recycling infrastructure, such as

Europe and East Asia, are forecasted to become emerging hotspots for specialized sulfuric acid

demand. In parallel, regulatory frameworks such as the EU Battery Directive and U.S. Inflation

Reduction Act are encouraging the development of local, sustainable supply chains—which will

invariably rely on sulfuric acid as a core chemical enabler.

This transition from commodity to strategic chemical input will also require advances in purity

standards, delivery logistics, and process integration. Manufacturers and distributors who can

meet these evolving specifications will hold a competitive edge in a market that is quietly

diversifying.
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While often pigeonholed as a bulk industrial acid for legacy sectors, sulfuric acid is in the midst

of a transformation—becoming a vital component in the transition to a sustainable, circular

economy. Its emerging role in battery recycling and secondary metal recovery illustrates how

even the most established chemicals can find renewed relevance in the face of technological

change.

As governments and industries align toward low-carbon futures, sulfuric acid is not just surviving

the transition—it is enabling it. In doing so, it reshapes its place in the global market from that of

a utilitarian reagent to a strategic material at the heart of resource circularity and energy

sustainability.
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By Purity Type:

The market segmentation by purity type includes two categories: standard and ultra-pure.

By Raw Material:

In terms of raw materials, the key components are elemental sulfur, base metal smelters, pyrite

ores, and others.

By Application:

Applications of the products span various industries, starting with fertilizers and petroleum

refining. They are also used in metal production and processing, including steel pickling and

copper production. These products serve purposes in metal surface cleaning and a variety of

other applications.

In the semiconductor and electronics sectors, they are utilized as battery electrolytes and in

integrated circuit components fabrication. Other applications include photovoltaic cells,

wastewater treatment, chemicals production, and textile processing

By Region:

Information about the leading countries of North America, Latin America, Western Europe, South

Asia, and Pacific, East Asia, and the Middle East and Africa is given.
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Emission Control Catalyst Market: https://www.futuremarketinsights.com/reports/global-

emission-control-catalyst-market

Coated Fabrics for Defense Market: https://www.futuremarketinsights.com/reports/coated-

fabrics-defense-market

Industrial Pipe Insulation Materials Market:

https://www.futuremarketinsights.com/reports/industrial-pipe-insulation-materials-market

Pharma Grade Sodium Bicarbonate Market:

https://www.futuremarketinsights.com/reports/pharma-grade-sodium-bicarbonate-market
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Future Market Insights, Inc. (ESOMAR certified, recipient of the Stevie Award, and a member of

the Greater New York Chamber of Commerce) offers profound insights into the driving factors

that are boosting demand in the market. FMI stands as the leading global provider of market

intelligence, advisory services, consulting, and events for the Packaging, Food and Beverage,

Consumer Technology, Healthcare, Industrial, and Chemicals markets. With a vast team of over

400 analysts worldwide, FMI provides global, regional, and local expertise on diverse domains

and industry trends across more than 110 countries. 

Join us as we commemorate 10 years of delivering trusted market insights. Reflecting on a

decade of achievements, we continue to lead with integrity, innovation, and expertise.
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