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Semiconductor Grade Phosphoric Acid Market Summary

Market Overview and Industry Introduction

The global wet electronic chemicals sector is experiencing a paradigm shift, driven by
the relentless miniaturization of semiconductor nodes and the exponential growth of
data-intensive technologies such as artificial intelligence, cloud computing, and
autonomous driving. Within this highly specialized ecosystem, the semiconductor grade
phosphoric acid market occupies a critical position. As an essential wet electronic
chemical, semiconductor grade phosphoric acid (also referred to as electronic grade
phosphoric acid) is primarily deployed in the wet etching and wet cleaning processes of
microchip fabrication. The global market size for semiconductor grade phosphoric acid
is estimated to reach between 1.3 billion USD and 1.5 billion USD in 2026. Looking
forward, the market is projected to expand at a Compound Annual Growth Rate (CAGR)
ranging from 4% to 6% through the period up to 2031.

In the intricate workflow of semiconductor manufacturing, this specialized acid is pivotal
for several crucial steps. It is extensively utilized for the cleaning of substrates prior to
photoresist coating, as well as for etching and photoresist removal during the
lithography process. Furthermore, it plays an indispensable role in the general cleaning
of silicon wafers during production, alongside the precise etching of insulating films,
semiconductor films, conductor films, and organic materials. As semiconductor
architectures evolve from planar structures to complex three-dimensional frameworks,
the chemical purity and operational performance requirements of etching materials have
surged dramatically. Consequently, semiconductor grade phosphoric acid has
established itself as one of the core formulation raw materials for functional wet
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electronic chemicals. It is heavily featured in high-selectivity phosphoric acid
etchants, high-selectivity metal tungsten removers, and aluminum etchants, acting as a
non-substitutable consumable in modern fabrication plants.

Regional Market Dynamics and Growth Estimates

The geographical distribution of the semiconductor grade phosphoric acid market is
heavily influenced by the location of semiconductor fabrication plants (fabs), advanced
display manufacturing hubs, and photovoltaic manufacturing clusters. Global supply
chains are currently undergoing significant restructuring due to geopolitical
considerations and sovereign investments in semiconductor sovereignty.

Asia-Pacific (APAC): The APAC region continues to dominate the global
consumption of semiconductor grade phosphoric acid, driven by the
massive concentration of electronics manufacturing. The estimated
CAGR for this region is between 5.5% and 7.5%. The market is
anchored by heavyweights in the foundry and memory sectors. Notably,
Taiwan, China remains a crucial epicenter for advanced logic chip
manufacturing, consuming vast quantities of ultra-high purity phosphoric
acid for sub-5nm node production. South Korea is the global leader in
memory chip production, making it a primary consumer for 3D NAND
and DRAM manufacturing requirements. Additionally, mainland China is
aggressively expanding its mature and advanced node foundry
capacities, while also maintaining absolute dominance in the global
photovoltaic manufacturing and TFT-LCD/OLED panel sectors, providing
a massive, diversified downstream demand base.

North America: Propelled by strategic initiatives such as the CHIPS and
Science Act, North America is withessing a renaissance in domestic
semiconductor manufacturing. The estimated CAGR for this region is
between 4.5% and 6.5%. Major international and domestic foundries are
constructing massive mega-fabs in states like Arizona, Texas, and Ohio.
This reshoring of wafer fabrication capacity is generating a substantial,
localized demand for wet electronic chemicals, prompting chemical
suppliers to build regional facilities to ensure supply chain security and
minimize logistical risks associated with highly sensitive electronic
chemicals.

Europe: The European market is estimated to grow at a CAGR of 3.5%
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to 5.5%. Supported by the European Chips Act, the region is focusing on
expanding its semiconductor footprint, particularly in automotive logic
chips, power electronics, and sensors. Countries like Germany and
France are attracting foreign direct investment for new fabs. While
Europe has strong indigenous chemical giants, the specific expansion of
local semiconductor manufacturing is acting as a primary catalyst for the
increased regional consumption of semiconductor grade phosphoric
acid.

South America: The South American market is projected to experience a
more moderate CAGR, estimated between 2.0% and 4.0%. The region's
demand is primarily driven by secondary electronic manufacturing,
assembly operations, and a gradually growing photovoltaic installation
base, rather than front-end advanced semiconductor fabrication.

Middle East and Africa (MEA): The MEA region is anticipated to register
a CAGR of 2.5% to 4.5%. While traditionally recognized as the upstream
powerhouse for phosphate rock, countries in the Middle East (such as
the UAE and Saudi Arabia) are increasingly investing in advanced
technology sectors, including potential downstream microelectronics
initiatives. Furthermore, North Africa’s integration into global solar energy
supply chains is contributing to regional demand dynamics.

Application Segments and Development Trends

The versatile etching and cleaning capabilities of semiconductor grade phosphoric acid
allow it to serve multiple high-technology sectors. The distinct purity grades required by
these applications dictate the complexity of the manufacturing process and the value of
the end product.

Integrated Circuits (IC): This is the most demanding and technologically
advanced application segment. The transition from 2D planar memory to
advanced 3D NAND and DRAM architectures has made high-selectivity
wet etching an absolute necessity. In 3D NAND manufacturing, for
instance, high-selectivity phosphoric acid is required to perfectly etch
away silicon nitride layers without damaging the adjacent silicon oxide
layers. As 3D NAND structures scale beyond 200 and 300 layers, the
consumption volume and purity requirements (often requiring parts-per-
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trillion impurity levels) for phosphoric acid increase exponentially. The IC
segment represents the most significant value driver for the market and
is expected to witness robust structural growth.

LCD and Advanced Displays (OLED): In the production of Thin-Film
Transistor Liquid Crystal Displays (TFT-LCD) and Organic Light Emitting
Diode (OLED) panels, semiconductor grade phosphoric acid is
extensively used for the etching of Indium Tin Oxide (ITO) glass and the
precise cleaning of pixel electrodes. The trend toward larger panel sizes,
flexible OLED screens for mobile devices, and high-refresh-rate displays
requires immaculate surface preparation to prevent pixel defects. The
steady expansion of OLED capacity globally ensures a stable growth
trajectory for this application segment.

Photovoltaic (PV): The solar energy sector is a massive consumer of
high-purity phosphoric acid. It is primarily utilized in the texturing of
silicon wafers and the critical removal of phosphosilicate glass (PSG)
formed during the diffusion process of solar cell manufacturing. As the
global energy transition accelerates, and as solar cell technologies
transition from standard PERC to highly efficient TOPCon and
Heterojunction (HJT) architectures, the demand for precise chemical
treatments continues to rise, securing strong volumetric demand for
electronic grade phosphoric acid.

LED: In Light Emitting Diode manufacturing, high-purity phosphoric acid
is deployed for etching sapphire substrates and in the production of
Patterned Sapphire Substrates (PSS). The growth in micro-LED and mini-
LED technologies, which require millions of microscopic LEDs per

display panel, is driving the need for extremely precise wet etching
solutions, thus fostering growth in this segment.

Others: This category includes applications in Micro-Electromechanical
Systems (MEMS), advanced sensors, and specialized discrete
components, where precision surface cleaning and etching are critical for
functionality. The proliferation of 10T devices and automotive sensors
provides a steady underlying demand for these niche applications.

Industry Chain and Value Chain Analysis
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The value chain of semiconductor grade phosphoric acid is characterized by a stark
contrast between resource-heavy upstream mining and technology-intensive
downstream purification. The transformation from raw earth minerals to ultra-pure
semiconductor materials requires massive capital investment, rigorous quality control,
and advanced chemical engineering.

Upstream: Phosphate Rock Extraction and Reserves: The genesis of the
value chain relies on the mining of phosphate rock. Global reserves are
highly concentrated geographically. Morocco holds the undisputed
highest phosphate rock reserves in the world, amounting to an
astounding 50 billion tons, which accounts for 67.6% of the world's total
phosphate rock reserves. China holds the second-largest reserves
globally, with 3.7 billion tons. The overall quality of the mined ore plays a
crucial role in downstream processing; the worldwide overall grade
(P205 content) ranges between 5% and 40%. The majority of countries
possess phosphate rock with a grade of around 30%, though some
exceptional deposits reach up to 39%.

Midstream: Yellow Phosphorus Production: The mined phosphate rock is
processed in highly energy-intensive electric arc furnaces to produce
yellow phosphorus. Because of the immense energy requirements and
environmental considerations, yellow phosphorus production is often
heavily regulated. China remains a dominant force in this midstream
sector. In 2024, China's cumulative production of yellow phosphorus
reached 851,800 tons, representing a robust year-over-year growth of
+19.92%. This ample midstream supply is vital for feeding the
subsequent refinement stages.

Downstream: Purification and Formulation: Yellow phosphorus is
oxidized and hydrated to produce thermal phosphoric acid. The most
technically challenging phase of the value chain is the purification of this
industrial-grade acid into semiconductor grade. This involves
sophisticated processes such as multiple crystallizations, advanced ion
exchange, membrane filtration, and precise distillation to remove trace
metals (like iron, sodium, and calcium) and particulate matter down to
the PPT (parts per trillion) level. Once purified, chemical companies
formulate the acid into proprietary highly selective etchants tailored to
the specific needs of semiconductor and display manufacturers.
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Key Market Players and Competitive Landscape

The semiconductor grade phosphoric acid market is highly consolidated at the premium
end, characterized by high barriers to entry regarding technology, capital, and customer
gualification. The market features a mix of diversified global chemical conglomerates,
specialized electronic material providers, and rapidly emerging regional champions.

International Chemical and Materials Conglomerates: Companies such
as Solvay SA, Arkema SA, BASF SE, and Entegris Inc. leverage their
massive global footprints, robust R&D pipelines, and deep-rooted
relationships with global semiconductor foundries. Entegris, for example,
excels in advanced materials and contamination control, providing
holistic wet chemical solutions to advanced logic and memory fabs. ICL
Group Ltd and OCI Company Ltd bring deep expertise in specialty
phosphates and integrated chemical manufacturing, ensuring a reliable
supply of high-purity raw materials.

Japanese Specialists: Japanese firms like Rin Kagaku Kogyo Co Ltd and
Rasa Industries Ltd hold formidable historical advantages in ultra-high
purity wet electronic chemicals. They are renowned for their meticulous
quality control and advanced purification technologies, making them
critical suppliers for the most advanced semiconductor nodes globally,
particularly in supplying foundational materials to domestic and
international fab networks.

South Korean Ecosystem Integration: Soulbrain Co Ltd is a vital player
closely integrated with the South Korean memory chip ecosystem.
Demonstrating the strategic localization of the supply chain, Soulbrain is
executing a massive expansion in North America. The company is
constructing a state-of-the-art facility in Taylor, Texas, designed to
produce high-purity phosphoric acid and other critical semiconductor
manufacturing chemicals, strategically positioned near massive new fab
investments. The project broke ground in early 2022. The first phase of
this ambitious project is scheduled to commence operations in January
and is expected to be completed by January 2029. The subsequent
second phase is planned to begin in January 2029 and reach completion
by January 2033.
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Leading Chinese Producers: The Chinese market is characterized by
backward-integrated giants that leverage domestic phosphate reserves.
Hubei Sinophorus Electronic Materials Co Ltd stands out as the largest
producer of electronic grade phosphoric acid in China, boasting an
impressive production capacity of 60,000 tons per year. In a significant
corporate milestone, the company successfully passed its STAR Market
IPO in 2024, following a strategic spin-off from its parent company,
Hubei Xingfa Chemicals Group Co Ltd. Other major domestic players
driving the localization of electronic chemicals include Jiangsu
Chengxing Phosph-Chemical Co Ltd, Yunnan Yuntianhua Co Ltd,
Sichuan Chenghong Phosph-Chemical Co Ltd, Guizhou Wylton Jinglin
Electronic Material Co Ltd, and Wengfu Group Co Ltd. These companies
benefit from robust domestic raw material supply and are aggressively
upgrading their purification technologies to meet the demands of
mainland China's expanding semiconductor and display panel industries.

Market Opportunities

Surge in Advanced Packaging and Al Hardware: The explosion of
generative Al and high-performance computing (HPC) requires highly
advanced microprocessors and high-bandwidth memory (HBM). The
intricate fabrication of these chips, including through-silicon via (TSV)
processes and advanced packaging techniques, requires massive
volumes of defect-free, ultra-pure wet chemicals. High-selectivity
phosphoric acid stands to benefit significantly from the increased wafer
starts related to Al hardware.

Global Supply Chain Localization: The geopolitical push to localize
semiconductor manufacturing provides chemical companies with
lucrative opportunities to build regional facilities. Governments in North
America, Europe, and Asia are offering substantial subsidies for
ecosystem development. Material suppliers that co-locate with mega-
fabs (such as Soulbrain in Texas) can secure long-term, high-volume
contracts by offering just-in-time delivery and localized quality
assurance.

Expansion of Renewable Energy: The relentless global expansion of
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solar photovoltaic installations guarantees sustained high-volume
demand. As emerging nations aggressively build out solar infrastructure
to meet carbon neutrality goals, the consumption of electronic grade
phosphoric acid in photovoltaic wafer manufacturing will provide a highly
stable revenue stream for chemical producers, independent of
semiconductor cyclicality.

Market Challenges

Stringent Purity Requirements and Technological Barriers: As
semiconductor manufacturing shrinks to 3nm, 2nm, and beyond, the
tolerance for particulate contamination and metallic impurities drops to
near zero. Achieving and consistently maintaining PPT-level purity
requires staggering R&D investments, advanced packaging for the
chemicals themselves to prevent transportation contamination, and state-
of-the-art metrology equipment. Any deviation in purity can destroy entire
wafer batches, resulting in millions of dollars in damages and severe
reputational loss for the supplier.

Raw Material Price Volatility and Environmental Regulations: The
industry is heavily reliant on upstream phosphate mining and energy-
intensive yellow phosphorus production. Fluctuations in electricity costs,
stringent environmental regulations aimed at reducing carbon emissions,
and policies restricting the mining of finite phosphate rock can lead to
severe supply bottlenecks and cost volatility. Navigating these ESG
(Environmental, Social, and Governance) compliance mandates while
maintaining cost competitiveness represents a significant operational
hurdle.

Lengthy Customer Qualification Cycles: The semiconductor industry is
notoriously risk-averse regarding material changes. For a chemical
supplier to have its semiconductor grade phosphoric acid adopted by a
top-tier foundry or memory manufacturer, it must undergo an exhaustive
qualification process that can take anywhere from one to three years.
This requires extensive pilot testing and documentation, resulting in
deferred revenue and high upfront costs for new market entrants or
companies expanding into advanced nodes.
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