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Report description:

Global High Purity Alumina Market Trends and Outlook

High Purity Alumina (HPA) is a superior variety of aluminum oxide (Al203), with outstanding purity levels ranging from 99.99%
(4N) to 99.999% (5N) and 99.9999% (6N). This versatile material can be synthesized using a number of advanced chemical
techniques, the most important of which include hydrolysis of aluminum alkoxide and hydrochloric acid leaching, apart from
thermal decomposition and vapor-phase oxidation. These processes ensure that any traces of impurities existing, such as sodium,
iron and silicon are eliminated from the final product. Possessing a high level of purity provides HPA with certain unique features,
such as exceptional thermal stability, high corrosion resistance and outstanding hardness, which enable its use in a multitude of
high-tech areas.

Technological advancements have played a significant role in enhancing the manufacture, quality and application areas for HPA,
particularly in some of the leading-edge sectors. Compared to traditional production methods, such as the Bayer process, which is
energy-intensive and ecologically unfriendly, hydrochloric acid (HCI) leaching or direct extraction from kaolin clay have emerged
as greener options to produce high purity alumina. Other than minimizing energy consumption and carbon emissions, these
techniques also ensure that the final material obtained is of the desired purity level for appropriate use in advanced applications.

The global demand for High Purity Alumina is projected to reach US$9.9 billion by 2030 from an estimated US$3.7 billion in 2024
at an impressive CAGR of 17.9% between the two years. Some of the factors responsible for driving the market for High Purity
Alumina include growth in demand for energy-efficient lighting, exponential increase in the number of electric vehicles (EVs) being
manufactured & sold and advancements in the electronics & semiconductors sectors. The demand for LED bulbs as eco-friendly
and energy-conserving sources of lighting has witnessed considerable growth in recent times, signifying a trend that will continue.
HPA is a major component in LED bulbs, used to create the substrate, which is the foundation upon which the LED chip is
mounted. This chip is typically made of synthetic sapphire that itself is derived from high purity alumina. LED bulbs offer
enhanced efficiency and performance due to excellent heat dissipation and optimal light emission because of HPA's high thermal
conductivity and optical clarity, making it a critical part of these bulbs.

Environmental concerns related to vehicular pollution, which governmental policies across the world aim to minimize, have
resulted in growing the market for electric vehicles (EVs). The primary power supply for these vehicles include lithium-ion (Li-ion)



batteries, the efficient functioning of which requires a variety of components. With the share of EVs in the market increasing from
around 4%-5% in 2020 to over 18% in 2023, battery manufacturers have initiated the development of advanced Li-ion batteries
that can provide greater energy density, longevity and safety. Being a key material used to make separator coatings that improve
battery performance and thermal stability makes the role of HPA critical in this area.

Further drivers for HPA demand include continuing developments in the semiconductor industry. The greater prevalence of
technologies, such as 5G, artificial intelligence (Al) and Internet of Things (IoT) has increased the requirement for ultra-pure
materials capable of supporting the standards of performance, quality and reliability needed by these systems. Sapphire wafers
for semiconductors, when made using HPA, ensure the optimal functioning of these devices under various conditions.

High Purity Alumina Regional Market Analysis

Asia-Pacific dominates the global market for High Purity Alumina in terms of both size and growth, the reasons for which include a
highly developed industrial base, considerable investments in the electronics sector and a growing demand for electric vehicles
(EVs). China ranks as the number one producer of HPA globally and the largest regional consumer, owing to its robust
semiconductor manufacturing base, large LED lighting industry and increasing EV market, all of which contribute to expanding
demand for the material. India is likely to emerge as the fastest growing market for HPA in Asia-Pacific, a major factor for which
includes the government's initiative in electric mobility under the Faster Adoption and Manufacturing of Electric Vehicles Phase Il
scheme. The production of Li-ion batteries in India for EVs has recorded impressive growth because of a commitment towards
sources of renewable energy. Moreover, wider adoption of LEDs as sustainable and energy-efficient lighting options has further
propelled the demand for HPA in the region. Not to be left behind are India's semiconductor and electronics manufacturing
sectors, which are also witnessing substantial growth with backing from supportive policies and increasing domestic demand.
North America and Europe are likely to be the other fast-growing market for high purity alumina.

High Purity Alumina Market Analysis by Purity Level

With an estimated share of nearly 70% in 2024, the demand for 4N purity level of High Purity Alumina leads the worldwide
market. 4N HPA possesses certain exclusive properties, such as outstanding hardness, high melting point and thermal & chemical
stability, making it ideal for use in LED lights, lithium-ion batteries, semiconductors and scratch-resistant sapphire glass used in
smartphones and other electronic devices. However, the demand for 5N HPA is anticipated to outpace other purity levels of HPA,
owing to its superior electrical insulating capabilities and high heat conductivity that allow it to be used in lithium-ion batteries,
LEDs for outdoor displays, high-performance backlight modules and traffic lights. 6N HPA is the most expensive among all
categories of HPA because of its highest purity level, thereby limiting its use to high-end applications in the medical and
aerospace & defense sectors, which is also expected to maintain a healthy growth in demand.

High Purity Alumina Market Analysis by Technology

Hydrolysis forms the most preferred method of producing HPA, the demand for which dominates the global market with regard to
technology used. This technique involves combining aluminum metal and alcohol to yield high-purity aluminum alkoxide, following
which the same is hydrolyzed to obtain hydrated alumina. The process of calcination is now employed for making high purity
alumina. While the overall process can be complex and involve higher production costs, hydrolysis is still popular, as it results in
producing HPA with low impurity levels, making it suited for a range of applications in the electronics and semiconductor
industries. On the other hand, the global demand for Hydrochloric Acid (HCI) Leaching to produce HPA will likely maintain the
fastest growth over the analysis period, a major factor for which is the comparatively lower production cost than traditional
hydrolysis methods. A key benefit of this technique is the simple way in which acid can be recovered for reuse in the front end,
because of which there is considerable decrease in operating costs. Moreover, technological developments in terms of resistant
plastics and rubbers over the recent past have also contributed to overcoming past challenges related to corrosion when this HCI
leaching is used to make HPA. As a result, manufacturers can optimize production costs and simultaneously maintain product
quality.



High Purity Alumina Market Analysis by Application

Cornering more than half of the market share estimated in 2024 makes LED Bulbs & Lighting the largest application area for High
Purity Alumina on a global basis. This can be attributed to the growing demand for energy-efficient and cost-effective LED lighting,
made using synthetic sapphire as a substrate, which, in turn, is produced by melting HPA powder at high temperature and
pressure to result in a transparent and polycrystalline product. Synthetic sapphire substrates thus derived are highly attractive for
use in LEDs, as they offer superior heat dissipation capabilities. Owing to their outstanding features, such as durability, brightness
and low heat radiation, the adoption of LEDs as lighting solutions has gained wider acceptance across the residential, commercial
and industrial sectors. Apart from being extremely efficient by offering savings of nearly 85% in terms of electricity consumption
as against regular bulbs, the lifespan of LEDs is also quite large at approximately 50,000 operating hours. As regards growth,
though, the worldwide market for HPA in lithium-ion (Li-ion) battery applications is slated to register the fastest compounded
annual rate exceeding 20% during the 2024-2030 analysis period. Major factors for the same comprise increase in adoption and
use of electric vehicles and energy storage systems. HPA is used as a coating material for battery separators in Li-ion batteries,
the advantages of which include higher operating temperatures, enhanced heat dissipation and improved battery safety. When
applied as an exterior coating layer on anode and cathode materials, HPA's benefits comprise superior battery cycling behavior,
decrease in dendrite growth, improvement in thermal conductivity and reduction in anode/cathode shrinkage & expansion.

High Purity Alumina Market Report Scope

This global report on High Purity Alumina analyzes the global and regional markets based on purity level, technology and
application for the period 202102030 with forecasts from 2024 to 2030 in terms of value in US$. In addition to providing profiles of
major companies operating in this space, the latest corporate and industrial developments have been covered to offer a clear
panorama of how and where the market is progressing.

Key Metrics
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