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Executive Summary

The global bauxite and alumina markets are entering

a decade of structural realignment, where supply
security—not resource availability—will define
competitive advantage. While global reserves remain
abundant, the effective supply pool is increasingly
constrained by resource nationalism, tightening
environmental regulations, and infrastructure
bottlenecks across key producing regions such as
Guinea and Indonesia. At the same time, demand

is being reshaped by a new wave of aluminium
consumption driven by energy transition, electrification,
and lightweighting trends. This dynamic is expected to
create periodic dislocations in both bauxite and alumina
markets, with trade flows becoming more concentrated
and strategically driven—particularly around China’s
import dependency and the emergence of new refining
hubs in India, Indonesia, and the Middle East.

Key findings (Bauxite & Alumina)

1. Strong supply expansion driven by new mining
projects and refinery capacity

Global bauxite production is expected to expand
significantly through 2036, driven by new mining
projects in resource-rich regions and capacity
expansions by established producers. Countries

with abundant reserves such as Guinea, Australia,
Indonesia, Brazil, India and Vietham will remain key
contributors to global supply growth. Guinea continues
to strengthen its position as the world’s leading exporter
of metallurgical-grade bauxite, supplying major refining
hubs in Asia.

Simultaneously, the expansion of alumina refining
capacity in Ching, India, and the Middle East is expected
to reshape trade flows, increasing long-distance
bauxite shipments from Africa and South America.

2. Guinea emerges as the strategic pillar of global
bauxite supply

Over the past decade, Guinea has transformed from a
marginal producer into the world’s dominant supplier of
seaborne bauxite. Its high-grade reserves, favourable
mining costs, and strong demand from Chinese

Global Bauxite & Alumina Market Forecast to 2036

Against this backdrop, the market outlook to 2036
points to a more volatile but opportunity-rich
environment. Supply expansions are likely to lag
demand in critical phases, especially in alumina, where
energy intensity and carbon constraints are reshaping
cost curves and investment decisions. Prices across both
bauxite and alumina are therefore expected to move in
structurally higher and more cyclical bands, reflecting
tightening marginal supply and increased policy
intervention. For refiners, smelters, and investors, the
implications are clear: securing long-term raw material
access, aligning with low-carbon production pathways,
and repositioning within evolving trade corridors will be
critical to sustaining competitiveness in a market that is
shifting from scale-driven to strategy-driven.

refineries have positioned the country as the single most
influential supplier in the global bauxite trade.

By the early 2030s, Guinea is expected to account
for a substantial share of global seaborne bauxite
exports. However, infrastructure limitations, political
stability, environmental regulations, and community
development expectations will remain critical factors
determining the pace of production growth.

3. China’s structural dependence on imported bauxite
to continue

China remains the world'’s largest alumina producer
and aluminium manufacturer, yet its domestic bauxite
resources are limited in both quality and availability.
As a result, the country will continue to rely heavily on
imported bauxite to sustain its refining sector.

Chinese refiners have increasingly diversified their
sourcing strategies, securing long-term supply
agreements and overseas mining investments,
particularly in Guinea and Indonesia. This trend is
expected to continue as China aims to ensure raw
material security while managing environmental
constraints within its domestic mining sector.
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4. Alumina refining capacity expansion to follow
aluminium demand growth

Global alumina production capacity is projected to grow
steadily in response to rising aluminium demand across
sectors such as transportation, renewable energy,
packaging, and construction. New refinery projects

and debottlenecking initiatives are anticipated in key
producing regions including Asia, the Middle East, and
Africa.

In addition, integrated aluminium producers are
increasingly investing in upstream alumina assets to
secure feedstock supply and reduce exposure to market
volatility.

5. Supply chain diversification and resource security
becoming strategic priorities

With geopolitical uncertainties, trade policies, and
resource nationalism influencing mineral supply

chains, aluminium producers and refiners are actively
diversifying their sources of bauxite and alumina.
Long-term offtake agreements, joint ventures in mining
operations, and investments in refining capacity are
becoming essential strategies to ensure stable raw
material supply.

The increasing importance of supply security is
expected to drive further vertical integration across the
aluminium value chain.

6. Sustainability and environmental regulations
shaping future industry development

Environmental considerations are becoming
increasingly influential in the development of both
bauxite mining and alumina refining operations.
Governments and international stakeholders are
placing greater emphasis on land rehabilitation, water
management, and red mud disposal.

Companies operating in major producing regions

are investing in fechnologies aimed at reducing
environmental impact, improving tailings management,
and lowering energy consumption in alumina refining.

7. Emerging producers and new mining frontiers
Beyond traditional producing regions, several countries

are emerging as potential contributors to global bauxite
supply. Nations in Africa, Southeast Asia, and South

Global Bauxite & Alumina Market Forecast to 2036

America are exploring new deposits and developing
infrastructure to participate in the growing global
bauxite market.

These emerging producers may play a complementary
role in balancing supply as demand for aluminium
continues to expand.

8. Logistics and infrastructure to remain key
constraints

Despite abundant global bauxite reserves, the
availability of transportation infrastructure—including
railways, ports, and bulk shipping capacity—will remain
a critical determinant of supply expansion. In several
developing mining regions, infrastructure development
will be essential to unlock large-scale reserves and
enable export-oriented production.

Strategic investments in logistics networks are therefore
expected to accompany new mining developments over
the forecast period.

9. Market volatility expected due to policy and trade
dynamics

Government policies, export regulations, geopolitical
crisis and environmental restrictions in key producing
countries may periodically disrupt supply flows.

Past policy actions such as export bans or resource
nationalism measures have demonstrated the
sensitivity of the global bauxite and alumina markets to
regulatory changes.

As a result, market participants will need to closely
monitor policy developments in major producing
countries to manage potential supply risks.

10. Long-term outlook: Bauxite and alumina markets
to remain fundamentally supported

Looking ahead to 2036, the long-term outlook for
the bauxite and alumina industries remains positive,
supported by structural growth in global aluminium
demand driven by electrification, renewable energy
infrastructure, lightweight transportation, and
sustainable packaging.

The upstream segment of the aluminium value chain—
bauxite mining and alumina refining—will therefore
remain strategically critical o supporting the growth of
the global aluminium industry.
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10-year global market snapshot (2026-2036)

The global alumina market is entering a phase of
structural realignment, driven by evolving demand
patterns and regionally concentrated supply
expansions.

Alumina demand is projected to grow steadily over the
coming decade, primarily supported by the planned
expansion of primary aluminium smelting capacity. This
growth is expected to be most pronounced in emerging
industrial hubs such as India and Southeast Asia, where
increasing investments in downstream aluminium
production are driving sustained demand for smelter-
grade alumina. Additional support is anticipated from
capacity developments across other regions, reflecting
the broader global push toward infrastructure
development, electrification, and lightweight materials.

On the supply side, capacity additions remain
geographically concentrated. New alumina refining
projects are largely emerging in Indonesia, India, Middle
East, Guinea supported by favourable government
policies, availability of bauxite resources, and a
strategic focus on developing integrated aluminium
value chains. In contrast, production growth in
Australia—one of the world'’s traditional alumina hubs—
is expected to stabilize, as tightening environmental
regulations, rising energy costs, and operational
constraints limit further expansion.

With multiple refinery projects scheduled to come
online, global alumina supply is expected to outpace
demand in the medium term. The alumina market was
estimated with a surplus of approximately more than

1 million tonnes in 2025 and 2.2-2.7 million tonnes in
2026, and surplus is likely to persist through the 2025-
2032 period as capacities ramp up across Indonesia,
China, and India. This shift marks a transition from the
tighter supply conditions observed in previous years.

Indonesia, in particular, is set fo emerge as a key growth
engine in the alumina sector. The country’s smelter-
grade alumina production capacity is expected to reach
approximately 17.2 million tonnes by 2031, reflecting
aggressive investments in refining infrastructure
following its policy shift toward domestic value addition
and restrictions on raw material exports.

India is also strengthening its position in the global

alumina landscape through a combination of brownfield
expansions and debottlenecking initiatives. These

Global Bauxite & Alumina Market Forecast to 2036

developments are enhancing domestic production
capacity, improving supply reliability, and reducing
dependence on imports, while also supporting the

country’s growing aluminium smelting sector.

As aresult of these cumulative developments, the global
alumina market is expected to transition into a phase

of moderate surplus. This surplus environment is likely
to ease upward pressure on alumina prices, improve
procurement flexibility for aluminium producers, and
create a more competitive landscape among suppliers.
However, regional imbalances, logistics constraints,

and policy dynamics will continue to influence short-
term market behaviour within this broader surplus
framework.

Market dynamics, pricing & strategic implications

The anticipated surplus in the global alumina market is
expected to gradually shift the industry into a buyer’s
market, fundamentally altering commercial dynamics
across the value chain. With increased availability of
spot and contracted volumes, aluminium producers are
likely to gain stronger negotiation leverage in offtake
agreements. This environment will encourage more
flexible contract structures while maintaining moderate
price competition among suppliers seeking to secure
long-term partnerships.

Despite evolving market conditions and the theoretical
advantages of FOB-based negotiations—which offer
buyers greater control over logistics and sourcing
strategies—the global alumina trade continues to

be predominantly governed by index-linked pricing
mechanisms. In particular, the Alumina Price Index
(API) has become the industry benchmark over the past
decade, with most suppliers aligning their contracts

to API-linked formulas. This pricing structure provides
transparency and market alignment but also exposes
both buyers and sellers to short-term volatility driven by
supply-demand imbalances.

Looking ahead, strategic foresight will play a critical
role in determining competitive positioning within

the industry. Companies that proactively secure raw
material linkages, optimize procurement strategies, and
invest in sustainable operations will be better placed to
achieve supply security, pricing advantage, and long-
term sustainability leadership.
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Supply sensitivity and global impact

The alumina market remains a critical lever within the
broader aluminium value chain, with disruptions in
refining capacity having immediate and far-reaching
implications for global aluminium production and
pricing.

China continues to dominate the global alumina
landscape, accounting for approximately 55-60%

of total production. As a result, any policy shifts—
whether related to environmental regulations, energy
consumption controls, or industrial restructuring—
have significant ripple effects across global markets.
Changes in Chinese production levels can quickly
influence alumina availability, thereby impacting
aluminium output and price trends worldwide.

At a structural level, the industry is characterized by a
clear distinction between export-oriented producers
and import-dependent consumers. Major exporting
nations such as Australia, Indonesia, and Vietham play
a pivotal role in supplying seaborne alumina markets. In
contrast, key aluminium-producing regions—including
China, India, and the Middle East—remain structurally
dependent on imported alumina to support their
smelting operations.

To mitigate risks associated with price volatility and
supply disruptions, several aluminium producers are
increasingly investing in captive alumina refining
capacities. Vertical integration not only enhances
supply security but also reduces exposure to fluctuations
in international alumina prices and freight costs.

Risk Factors: Policy, logistics, and energy

The alumina market is inherently sensitive to a
combination of policy decisions, logistical constraints,
and energy dynamics. Disruptions in any of these areas
can quickly tighten supply conditions and trigger price
volatility.

For instance, production curbs or operational
disruptions in major refining hubs such as Australia or
Brazil have historically led to sharp increases in global
alumina prices. Given the critical role of alumina as

a feedstock for aluminium smelting, such disruptions
often translate directly into higher aluminium prices
across international markets.

Energy costs also play a crucial role, as alumina refining

Global Bauxite & Alumina Market Forecast to 2036

is an energy-intensive process. Fluctuations in fuel and
power prices—along with decarbonization policies—are
increasingly influencing production economics and
regional competitiveness.

Research Methodology & Assumptions

This report adopts a structured, multi-layered research
framework combining primary insights, validated
secondary data, and advanced modelling techniques to
ensure robust, decision-grade forecasts for the global
bauxite and alumina markets through 2036.

Data Sources & Validation Framework

The analysis is built on a triangulated data approach,
integrating:

Primary Research
Direct interviews with key stakeholders across
the value chain: miners, refiners, traders, logistics

providers, and end-users

Insights from industry experts, consultants, and
regional market participants

Ongoing discussions with aluminium producers to
validate demand-side assumptions

Secondary Research

Company reports, investor presentations, and
production disclosures

Government databases, mining ministries, and
customs/trade statistics

Industry associations, international agencies, and
benchmark pricing platforms

Historical datasets on production, consumption,
trade flows, and pricing
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Validation Framework

Cross-verification of supply-demand balances
using multiple independent datasets

Reconciliation of trade flow discrepancies (exports
vs imports)

Capacity vs actual production benchmarking at
asset level

+  Continuous validation through industry feedback
loops

This ensures high data reliability, consistency across
regions, and alignment with real market dynamics.

Forecasting Methodology (Bottom-Up & Top-Down)

A hybrid forecasting approach is applied to capture
both micro-level realities and macro-level trends:

Bottom-Up Modelling

+  Asset-level tracking of bauxite mines and alumina
refineries

Capacity expansion pipelines, closures, and project
delays

Ore grade evolution, refining yields, and cost curves

Country-wise production build-up based on
operational feasibility

Top-Down Modelling

+  Global and regional demand projections linked to
aluminium consumption

Macro drivers such as GDP growth, industrial
output, and infrastructure spending

Trade flow optimization based on cost
competitiveness and logistics

Integration Approach

Iterative reconciliation between supply build-up and
demand requirements

Global Bauxite & Alumina Market Forecast to 2036

Price feedback loops influencing marginal
production and trade flows

Dynamic adjustment for policy, environmental, and
geopolitical constraints

Key Macroeconomic Assumptions

The long-term outlook is anchored on a set of
macroeconomic assumptions:

*  Global GDP Growth: Moderate long-term
growth with cyclical fluctuations, led by emerging
economies
Industrial Production: Strong linkage with
infrastructure, construction, automotive, and

energy transition sectors

Energy Markets: Volatility in energy prices
influencing alumina refining costs

Inflation & Interest Rates: Gradual normalization
impacting capital investment cycles

Geopolitical Environment: Periodic disruptions
affecting trade routes, sanctions, and supply
security

Special emphasis is placed on:

*  Resource nationalism in bauxite-rich regions

Decarbonization policies influencing refining
locations

Strategic supply chain diversification by major
consuming regions

Aluminium Demand Linkage Assumptions

Bauxite and alumina demand is directly derived from
primary aluminium production dynamics.
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Key assumptions include:
Aluminium Demand Growth Drivers:
Energy transition (solar, wind, transmission)
Lightweighting in automotive and EV penetration
*  Packaging demand resilience
Infrastructure and urbanization in Asia and Africa
Smelting Capacity Trends:
Capacity caps in mature markets
Shift toward low-cost, energy-efficient regions
* Increasing role of renewable-powered smelting
Conversion Ratios:

Standardized bauxite-to-alumina and alumina-to-
aluminium conversion factors

Adjustments for ore quality and refinery efficiency
Recycling Impact:

Gradual increase in secondary aluminium share,
moderating primary demand growth

+  However, insufficient to offset long-term primary
demand expansion

This linkage ensures that upstream forecasts remain
tightly aligned with downstream realities.

Scenario Modelling Approach (Base, Bull, Bear)

To capture uncertainty and market volatility, three
distinct scenarios are developed:

Base Case (Most Probable Scenario)
+  Stable global economic growth
Gradual expansion of bauxite and alumina capacity

Balanced supply-demand dynamics with moderate
price cycles

Global Bauxite & Alumina Market Forecast to 2036

Incremental policy shifts without major disruptions
Bull Case (Tight Market / Upside Scenario)

Stronger-than-expected aluminium demand
(energy transition acceleration)

+  Delays in new mining and refining projects
Intensified resource nationalism restricting exports
Supply tightness leading to sustained price upside

Bear Case (Oversupply / Downside Scenario)

Slower global economic growth or demand shocks

+  Faster ramp-up of new capacities (especially in
resource-rich regions)

Weak aluminium demand or higher recycling
substitution

Resulting surplus and downward pressure on prices
Scenario Integration
Each scenario incorporates variations in:

Demand growth rates
+  Capacity additions and utilization

Trade restrictions and policy interventions

Cost structures and price elasticity

Probabilistic weighting is applied to assess risk
exposure and strategic positioning

This analytical framework provides a forward-looking
assessment of the market—pinpointing emerging supply
risks, demand shifts, and pricing inflection points across
the global bauxite and alumina landscape.
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Global Bauxite Industry Overview

The global bauxite market, valued at around USD

21.6 billion in 2025, is driven by structural aluminium
demand across EVs, renewable energy, aerospace,
and construction. Commercially extracted in two
grades — Metallurgical (40-55% Al,Os), which accounts
for around 85% of the supply and is used in alumina
refining, and non-metallurgical for refractories and
specialty chemicals. As the only viable aluminium
feedstock globally, bauxite supply remains highly
concentrated with Guinea controlling 25% of global
reserves and Asia Pacific commanding 80% of revenue
share, while resource nationalism, geopolitical rivalry,
and downstream integration mandates will reshape
the industry’s trade and investment landscape through
2036.

Bauxite Types — Metallurgical vs Non-Metallurgical
(Chemical-grade bauxite)

Bauxite ore is a sedimentary rock and the primary
source of aluminium, mainly composed of hydrated
aluminium oxides along with impurities like silica, iron
oxides, and titanium dioxide. Mined predominantly

in tropical and subtropical regions, it is processed

into alumina (Al,Os3), which is then refined to

produce aluminium metal used in industries such as
infrastructure, transport, packaging, aerospace,
electronics, machinery and equipment, and consumer
goods.

Around 90% of bauxite is converted into alumina via the
Bayer process, fuelling the aluminium value chain. The
remaining bauxite is utilized in refractories, abrasives,
cement, and other high-heat applications due to its
superior resistance to heat and durability.

Mineralogy of Bauxite:

The primary alumina-containing minerals in bauxite
are:

Gibbsite
Boehmite
Diaspore

In addition to these key minerals, bauxite also contains
various gangue or impurity minerals, including:

Global Bauxite & Alumina Market Forecast to 2036

Clays, typically kaolinite
Quartz

Iron oxides and iron hydroxy-oxides, such as
hematite and goethite

«  Titanium dioxide, commonly in the forms of anatase
or rutile

The two main geological types are lateritic bauxite,
mostly gibbsite - formed through tropical weathering,
and karst bauxite, mostly boehmite/diaspore - forms in
carbonate terrains.

Gibbsitic Bauxite (AI(OH)3 or Al2 O3 .3H2 O)

Referred to as tri-hydrate due to its three water
molecules, gibbsite is the most energy-efficient

bauxite type, requiring the lowest refining temperature
(typically 143°C - 150°C) for alumina extraction. Found
predominantly in tropical regions such as Australia,
Brazil, Guinea, and Jamaica, it forms the foundation of
global alumina production, making up over 70% of the
aluminium content in bauxite.

Boehmite (y-AIO(OH))

Commonly known as monohydrate, boehmite contains
a single water molecule and requires higher refining
temperatures of 240-260°C. The strong OH bond in
boehmite makes it more resistant to processing than
gibbsite, requiring more energy to break down. It is
typically found in older bauxite deposits in regions like
China and Europe, and plays a crucial role in global
alumina production.
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Fig: Different types of Bauxite

Diaspore (a-AIO(OH))

Chemically similar to boehmite, diaspore is denser and
harder due to a different crystal structure, requiring

the highest refining temperatures (>260°C) for alumina
extraction. Found in China, Greece, and Vietnam,
diasporic bauxite is the most energy-intensive to
process, making it less desirable for large-scale alumina
production despite its role in certain global markets.

Iron-Containing Bauxites

These ores contain iron oxides (e.g., hematite, goethite)
and give bauxite its characteristic reddish to brown
colour. The high iron content leads to red mud during
refining and poses impurity challenges, making it less
desirable for high-grade alumina production.

Classification by Processing Temperature:

The mineralogy of bauxite significantly impacts the
refining conditions and the economic efficiency of
alumina production. Bauxites are typically classified
based on the temperature required for digestion:

Contents GradeA 7%
Al203 44 % min
Si02 8 % max
Fe203 18 % max

Tio2 3.5 % max

Ca0 3.0 % max
Moisture 10 % max

Size 0-100 mm 95 %

Monohydrates 3 % max

Global Bauxite & Alumina Market Forecast to 2036

* Low-temperature bauxite - Characterized by

high gibbsite content, these ores are efficiently
processed at lower temperatures (~143°C - 150°C),
reducing energy and caustic consumption, making
them more cost-effective for refining.

*  High-temperature bauxite - Contains higher levels
of boehmite or diaspore, which require elevated
temperatures (>240°C) and increased energy to
fully dissolve alumina. This makes processing more
energy-intensive and costly.

Bauxite deposits containing more than 6% boehmite
are typically processed in high-temperature refineries
due to the higher energy requirements, making it more
economically viable despite the increased costs.

Metallurgical grade bauxite:

Standard Specifications for Metallurgical Grade Bauxite
accepted by metallurgical refineries across the world.

Grade B % GradeC %

42 % min 42 % min

8 % max 7 % max

20 % max 25 % max
3.5 % max 3.5 % max
3.0 % max 3.0 % max

10 % max 10 % max

95 % 95 %
3 % max 3 % max
13 www.alcircle.com



Non-Metallurgical grade bauxite:

Grade Al203 (%) SiO2 (%) Fe203 (%) TiO2 (%)
Abrasive Min 55 Max 9 Max 6 Min 2.5
Chemical Min 55-58 Max 5-12 Max 2 N/A

Refractory Min 59-61 Max 1.5-5.5 Max 2 Max 2.5

Cement Min 38 Max 14 Max 25 Max 3

Abrasive-Grade Bauxite used fo manufacture abrasive products like brown fused alumina for grinding wheels,
sandpapers and cutting tools. High alumina content (typically > 55 % Al,O;) enhances hardness and wear resistance,
improving performance in abrasive applications.

Contents SNA-83 SNA-85 SNA-87
Al203 83.0%min 85.0%min 87.0%min
Si02 7.5%-9.0% 5.6%-7.5% 3.0%-5.6%
Fe203 2.5%max 2.0%max 1.6%max
Tio2 4.2%max 4.0%max 3.6%max
Ca0 0.8%max 0.6%max 0.5%max
Na20+K20 0.5%max 0.5%max 0.5%max
Ca0+Mg0 1.0%max 0.8%max 0.8%max
Moisture 0.05%max 0.04%max 0.03%max
LOI 0.5%max 0.4%max 0.4%max
Bulk density 2.70gm/cc 2.75gm/cc 2.80gm/cc
Colour: Light Yellow Light Yellow Light Yellow

Chemical-Grade Bauxite employed in the chemical industry for producing aluminium-based chemicals such as
aluminium sulphate (e.g., for water treatment) and other alumina derivatives. Higher alumina and controlled impurity
levels (low iron) ensure consistent chemical reactivity and product purity.

% Al203 % SiO02 % Fe203 % TiO2 % LOI (105°C - 1000°C)

Min 48 Max 3 20-23 1.56-2.1 25-28
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Refractory-Grade Bauxite used to produce high-alumina refractory bricks, castables and monolithics for
high-temperature linings in steel, cement, glass and petrochemical furnaces. Its high alumina content (often ~80-90 %
Al,O; after calcination) delivers superior thermal stability, mechanical strength and slag resistance.

Specifications for Refractory Grade Bauxite

Contents
Al203 % 90 min 88 min 87 min 85 min 80 min 75 min 70 min
Si02% (max) S 5.5 7 9 10 17.5 23
Fe203% (max) 1.5 1.6 1.8 2 25 25 1.6
Ti02% (max) 3.8 4 4 4 4 4 4
Ca0+Mg0 % 0.35 0.4 0.4 0.4 05 1 0.7
(max)
K20+ Na20 % 0.35 0.4 0.4 0.4 05 0.7 0.7
(max)
L B 3.35 3.25 3.2 3.1 2.9 2 2.8
cc)(min)
Moisture (max) 0.3 0.3 0.3 0.4 0.5 0.5 0.5
Avallasti)::graln 0-50mm;0-Tmm; 1-3mm; 3-5mm; 5-8mm; 120mesh;200mesh;325mesh or as customer’s requirement.

Source: Sinocean Industrial Limited

Cement-Grade Bauxite blended into high-alumina cements (bauxite or calcium aluminate cement) to improve early
strength, durability and refractory characteristics in construction materials. Elevated alumina content boosts the
formation of calcium aluminates, which enhances setting performance and high-temperature resistance.

Standard Specifications for Cement Grade Bauxite

Contents Grade A% Grade B % GradeC %
Al203 42 % min 40 % min 38 % min
Si02 12 % max 14 % max 14 % max
Fe203 20 % max 25 % max 25 % max
Tio2 3.0 % max 3.0 % max 3.0 % max

Ca0 3.0 % max 5.0 % max 5.0 % max
Moisture 10 % max 10 % max 10 % max

Size 0-100 mm 95% 95% 95%

Source: RAWMIN
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Global Resource & Reserve Distribution

Global bauxite resources are estimated at 55-75 billion tonnes, with reserves around 29-30 billion tonnes, ensuring
long-term availability. However, these resources are concentrated in a few countries, including Guinea, Australia,
Brazil, and Indonesia, with Oceania and Africa holding over half of the supply, creating potential supply risks. Recent
policy shifts, such as export bans in Indonesia and Malaysia, and expansion in Guined, have altered global trade flows.

With annual mining at 300 million tonnes, current reserves are expected to last over 100 years, offering a stable supply
for the industry.

Others, 6%

Asia, 18% Africa, 32%

South America
& Caribbean,
21%

Source: USGS

Oceania, 23%

Global Bauxite Resource Distribution, total 55 to 75 billion tonnes

Globadlly, Guinea, Australia, and Vietnam dominate the bauxite reserves landscape, collectively holding almost 49% of
the world’s total. Guinea leads with the largest share, possessing around 7.4 billion tonnes, which represents 25.5% of
global reserves. Australia follows with 3.7 billion tonnes, accounting for 12.8%, while Vietnam holds 3.1 billion tonnes,

making up 10.7% of the total. Overall, global bauxite reserves are estimated at 29 billion tonnes, underscoring the
critical role these nations play in the bauxite supply chain.
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Russia, 2.2%
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Turkey, 0.2% 2
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Other countries, 18.3% (e}
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Guineaq, 25.5%
Bauxite Reserve Distribution (Country-wise)
World Bauxite Reserves - Key Countries Lam Dong provinces, with lateritic (Al,0; 36-39%) and
sedimentary (Al,O; 39-65%) bauxite.
Guinea: High alumina content, with key reserves in
Lower Kindia and Boke (5 billion tonnes), Central Labe India: Widely distributed, with 60% of reserves in Orissa
(500 million tonnes), Gaoual (500 million fonnes), and and Andhra Pradesh along the East Coast.

Upper Dabola (1.9 billion tonnes).

Indonesia: Reserves in Bangka Island, Belitung Island,
Australia: Abundant surface deposits, mainly in Gulf West Kalimantan, and Riau Province (Bintan Island).

of Carpentaria, Darling Ranges, Mitchell Plateau, and
Cape Bougainville.

Brazil: 90% of reserves are in Para State in northern
Brazil.

Vietnam: Deposits in DakLak, DakNong, Kon Tum, and

Global Bauxite & Alumina Market Forecast to 2036 17
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Top countries with highest bauxite reserves in the world, 2025 (in billion tonnes)

Global Bauxite Supply Analysis
Current Global Mine Production (Region - wise)

In 2026, global bauxite production is expected to reach
around 475 million tonnes, marking a 0.63% Y-o-Y
increase from the previous year (2025). This expansion
is driven primarily by rising demand for aluminium
products.

With mining operations gradually resuming and output
increasing in Guinea since mid-December, bauxite
supply is expected to remain stable with sufficient
availability in Q1 2026, supporting the imported bauxite

Global Bauxite & Alumina Market Forecast to 2036

market.

Australia’s ongoing rainy season is likely to reduce

ore production and shipments during the quarter. In
Indonesia, bauxite shipments remain linked to domestic
refinery demand, with production expected to recover
steadily as new alumina capacity comes online from
2026 onwards.

Domestically, supply pressures are expected to ease

as mines resume operations. However, full production
recovery is anticipated only after the Two Sessions, with
Q1 output likely to improve compared to the previous
period.
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Bauxite production Q12026 (in million tonnes)
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Impact of Middle East Conflict on Bauxite & Alumina
Trade

The disruption in the Strait of Hormuz has significantly
impacted the shipment of both bauxite and alumina to
key import-dependent markets in the Gulf, particularly
the UAE and Bahrain. Vessels transporting bauxite
from West Africa and alumina from Australia have
increasingly been diverted due to heightened security
risks, leading to delays and logistical inefficiencies
across critical supply routes.

These countries remain structurally dependent

on imported raw materials to sustain aluminium
production. In response to the ongoing disruptions,
Aluminium Bahrain (ALBA) has already announced
a 19% production cut to maintain its alumina
inventory levels amid supply constraints and refinery
maintenance. At the same time, Emirates Global
Aluminium (EGA) is expected to divert alumina into
the market, as its smelter at Al Taweelah has been
shut down for at least 12 months, reflecting broader
operational adjustments across the region.

Global Current Market Dynamics (Q12026)

Beyond the Middle East, the impact of geopolitical
disruptions is being reflected across global logistics and
pricing structures. Shipping costs have risen not only in
conflict-affected corridors but also across non-conflict
routes, driven by vessel rerouting, longer transit times,
and tightening global freight availability. In parallel,
insurance premiums have increased due to elevated
war risk, while higher fuel costs have further added to
overall logistics expenses.

Global Bauxite & Alumina Market Forecast to 2036

However, these cost pressures are largely confined
to the delivered (CIF) level. On an FOB basis, bauxite
prices have continued to decline, indicating that the
correction is fundamentally driven by supply-side
dynamics rather than cost inflation at the mine level.

The correction in FOB prices has been substantial,

with bauxite prices falling by nearly 40% - 50% since
January 2025. This decline has been primarily driven by
the surge in Guinean supply, which has led to inventory
build-up among major consumers, particularly China.
As a result, the market continues to reflect excess
availability at the source, despite disruptions in
downstream logistics.

Guinea’s export control measures remain a critical
variable influencing market sentiment across the
upstream value chain. While such policies have the
potential to tighten supply, their impact has so far been
moderated by already elevated inventory levels and
sustained production. Nevertheless, these controls
continue to shape forward expectations and introduce
uncertainty into pricing trends.

According to recent weekly assessments, FOB Guinea
bauxite prices were reported in the range of USD 33-38
per dry metric fonne as of late March. This reflects a
modest week-on-week increase of USD 1-3 per dmt,
indicating some short-term firmness. However, prices
remain significantly lower compared to earlier levels,
with a decline of approximately USD 8-11 per dmt since
late December, reinforcing the broader trend of a well-
supplied and structurally soft market.
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Global bauxite production trend & forecast, 2020 - 2026 (f) (in million tonnes)

Global bauxite production is rising largely because the
demand for aluminium the metal it feeds is expanding
across multiple industries and regions. Aluminium’s
favourable properties such as light weight, corrosion
resistance, and recyclability make it increasingly
essential in sectors like automotive (especially electric
vehicles), construction, infrastructure, packaging, and
renewable energy technologies (solar, wind). As these
end-use sectors grow, particularly in emerging markets
like China, India and South East Asia producers are
scaling up aluminium smelting and alumina refining
capacity, which in turn boosts the need for bauxite as
the foundational raw material. This structural demand
trend for aluminium and its derivatives is a key driver
pushing bauxite output higher year-on-year.

Refinery Capacity Expansions and New Projects

On the supply side, the next decade is expected to
witness a significant build-out of alumina refining
capacity, which will directly translate into higher bauxite
consumption. This expansion is being driven not only by
rising aluminium demand but also by a strategic shift
among resource-rich nations towards domestic value
addition and supply chain integration.

Global Bauxite & Alumina Market Forecast to 2036

India and Indonesia are expected to remain at the
forefront of this transition, with a combined addition
of ~19-20 million tonnes of alumina capacity between
2026 and 2036. In Indonesia, this growth is closely
linked to export restrictions on raw bauxite, which are
accelerating investments in domestic refining, while
India’s expansions are aligned with rising domestic
demand and raw material security.

At the same time, Guinea is gradually repositioning
itself from a bulk bauxite exporter to an integrated
player within the aluminium value chain, with plans o
develop 5-6 alumina refineries by 2030-2032, adding
~7 million tonnes of capacity.

Within this broader African context, Ghana is also
emerging as a key participant in downstream
integration through the Ghana Integrated Aluminium
Development Corporation (GIADEC). The country is
advancing plans to establish its first large-scale alumina
refinery under the Integrated Aluminium Industry (IAl)
framework, aimed at reducing reliance on imported
alumina while strengthening domestic value addition.
With project proposals already submitted and the
investor selection process underway, this initiative
reflects a wider regional shift towards in-country
beneficiation and industrial development.
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Beyond Africa and Asiq, strategic partnerships are also
shaping the refining landscape. Aluminium Bahrain
(Alba) and Egyptalum have signed an MoU to evaluate
the development of a US$3 billion alumina refinery in
Egypt, aimed at enhancing regional supply security.

Southeast Asia, particularly Vietnam, continues to see
a strong pipeline of integrated and expansion projects.
Duc Giang Chemicals Group has proposed a VND 58
trillion (~US$2.2 billion) integrated bauxite-alumina-

aluminium complex, designed to produce 2 million
tonnes of alumina and 500,000 tonnes of aluminium
annually. Additional projects include the KTQ alumina
refinery (2.4 million fonnes per annum) and expansions
at Nhan Co and Lam Dong, each adding 1.2 million
tonnes per annum by 2030.

China domestic refinery capacity also been increasing
110 million tonnes in 2025 to 118 million tonnes Q12027.

Demand Projection based projected Scenario for 2031

Primary Aluminium Production  Alumina require for smelting

Source: AL Circle Research

Alumina production Bauxite require for alumina

refining

m 2025 m2031(F)

Bauxite Demand for the Aluminium Sector, 2025-2031 (Million Tonnes)

From a quantitative perspective, these developments
reflect rising upstream requirements. Global aluminium
production is projected to reach ~86.1 million tonnes by
2031, implying the following alumina requirement:

Alumina Demand=Aluminium Productionx1.925
Alumina

This corresponds to ~165.7 million tonnes of alumina

demand (SGA), with actual production expected to be
slightly higher at ~166.6 million tonnes (SGA).

Global Bauxite & Alumina Market Forecast to 2036

Assuming a ~2:1 bauxite-to-alumina ratio, the required
bauxite would

Bauxite Requirement=Alumina Productionx2 Bauxite
This brings total bauxite demand to ~333.2 million
tonnes, compared to the current ~289.8 million tonnes

current 2025 level, indicating an increase of ~43.4
million tonnes (Approx).
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Top 5 countries with highest bauxite

At the same time, improvements in mining technology,
stronger investment in exploration, and expansion
of production in resource-rich regions (notably
Guinea and in other African economies) are enabling
higher recoveries and more efficient extraction of
bauxite, including from deposits that were previously
uneconomic. Rapid infrastructure development in
Asia-Pacific and collaborative long-term supply
arrangements between producers and major
consumers bolster confidence in expanding mining
activities. These combined demand and supply
dynamics underpin the anticipated year-on-year
increase in global bauxite production, supporting the
metal supply chain as aluminium demand continues a
long-term growth trajectory.

Guinea’s Move to Control Bauxite Supply
Guineq, the world’s largest bauxite producer, is

in discussions with miners to regulate output and
control supply to prevent further price declines. The

3.1 30 .

Source: USGS; AL Circle Research

Vietham Indonesia Brazil

reserves in the world, 2025 (in billion tonnes)

Bauxite prices have nearly halved since early 2025,
even as Guinea’s exports rose by over 25% to around
182.8 million tonnes, with the majority shipped to China.
Currently, Guinea accounts for about 74% of China’s
bauxite imports, reinforcing its dominant position in the
global supply chain.

If implemented, these measures could introduce
additional uncertainty into the aluminium market, which
is already facing supply disruptions due to the Middle
East conflict.

Demand-supply scenario and price analysis of bauxite
Guinea and Australia continued to be the world’s top

bauxite exporters in 2025, while China, India, Ireland
topped the list of leading importers.

government aims to align 2026 production and exports

with approved mine plans and feasibility studies,
discouraging producers from exceeding agreed limits.

Global Bauxite & Alumina Market Forecast to 2036
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China, International Trade Council

Source: General Administration of Customs of

m Guinea ® Australia = Rest of World

China -share of bauxite imports, 2025 (%) Total 201 million tonnes
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China -share of bauxite imports, 2025 (%) Total 201 million tonnes

2025 Vol- Jan - 2026
2024 2025 Jan -2026 Feb - 2026 Feb - 2026
2024 Volume ume Volume
Country (US$/1) ((VL94)) (US$/t) (US$/H) Volume
(000 tonnes) ((e]0]0) ((e]0]0)
CIF CIF CIF CIF (000 tonnes)
tonnes) tonnes)
Guinea 69 110584.95 81 149496.94 70 14438.075 68 13983.068
Australia 58 39897.225 70 37422.813 60 3911.446 59 2465.731
Turkey 74 2539.072 74 3145.331 98 58.007 68 56.646
Ghana 84 1164.161 95 927.097 - - - -
Brazil 76 1232.84 115 901.146 19 214.726 115 41.485
Lao PDR 67 15652.665 75 1492.282 73 127.055 67 76.966
Malaysia 61 949.117 66 1592.672 - - 61 51.805
Cote d'lvoire 7 709.32 74 927.371 69 99.908 69 51.926
Montenegro 103 345.244 n2 305.292 - = - =
Guyana 173 0.055 87 1857.169 - 143.259 - -
Sierra Leone 80 47.687 77 2232.579 63 241.969 63 218.851
India 7 132.348 79 206.898 - - - -
Jamaica 84 19.514 19 385.309 - - - -
Solomon Islands - 83.288 - -
Other 4.747 209.114 18.374 6.549
World 159178.94 201185.301 19252.819 16953.027

Source: Customs

Chinese industry experts advised that China, the (16%), and Shanxi (15%). The deposits exhibit

largest global aluminium producer, must enhance sedimentary (80%), accumulation (16%), and laterite
local bauxite mining to reduce its growing dependency (4%) types. Most Chinese bauxite is of the monohydrate
on imported resources. China’s bauxite imports are variety, boasting a high grade with an average

highly concentrated in Guinea, Australia, and the pre- aluminium-silicon ratio below 6. Despite its quality,
export ban era of Indonesia. It has been observed that this bauxite often contains a significant number of

the country is witnessing lower grades of domestic impurities.

resources and the gradual decline of self-sufficiency.
The increasing reliance on foreign resources is expected
to continue rising, with projections indicating a further

upward trend.

Bauxite mining in China is predominantly concentrated
in Guangxi (50%), followed by Henan (17%), Guizhou
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Bauxite Trade Flow & Logistics

Major Exporting Countries
182.8
45.08
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Major Bauxite Exporting Countries, 2025 (In million tonnes)

Major Importing Countries

201.19
1115 450 3.42 2.65 2.59 2.50 1.41
China United Ireland Canada India Germany United Greece
Arab States of
Emirates America

Major Bauxite Importing Countries, 2025 (In million tonnes)
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Global Alumina Industry Overview

Alumina Refining Process

The Bayer process, invented by Carl Josef Bayer in 1887,

is the primary industrial method used to refine bauxite
ore into alumina (Al,03), the white sandy powder, which
is the feedstock for aluminium production. It accounts
for >90% of global alumina production.

The refinery functions as a continuous loop, heating
and cooling a recirculating stream of caustic soda to
selectively dissolve and then recover alumina.

Digestion (Leaching)
Crushed and ground bauxite is mixed with hot

sodium hydroxide (NaOH, Caustic soda) under high
temperature and pressure.

The alumina in the ore reacts to form a soluble
sodium aluminate solution, often called “pregnant
liquor.”

Temperature control: Gibbsitic bauxite dissolves
at roughly 145°C, while boehmitic bauxite requires
higher temperatures (200-280°C).

The aluminium mineral aluminium oxide (Al,03) in
the ore dissolve to form sodium aluminate, NaAlO,,
according to the chemical equation:

Al,03+2NaOH+3H,0->2Na[Al(OH)4]Impurities like iron
oxides (Fe,03) and titanium dioxide (TiO2) remain
undissolved; as solids and are later filtered out as “red
mud”, but reactive silica (SiO2) dissolves in the caustic
soda to form sodium silicate:

2NaOH + SiO; - Na,SiOs + H,0

Bayer Process

T=170...180 °C

crushing
Bauxite'\——» (pressure vessel
milling

T

Bayer-process NaoH

red mud
/ »-| Na[AI(OH),]
filtering
l cooling
Al(OH),

as crystalli- —)-l crystallization |“(— water
zation seed

Aluminium oxide [«——( rotary kiln )

Clarification (Separation):

The mixture is cooled and passed through settling
tanks. Separating the Sodium aluminate solution
and insoluble impurities—mainly iron, silicon, and
titanium oxides (Fe,0s, TiO,, and SiO2), what settle
to the bottom as a waste product known as red
mud.

Global Bauxite & Alumina Market Forecast to 2036

The “pregnant liquor” is then filtered to ensure it is
completely clear of solid residue.

Precipitation (Crystallisation):

*  The clear solution is pumped into massive
precipitation tanks and cooled.
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Seeding: Fine crystals of aluminium hydroxide
are added to “seed” the solution, stimulating
the dissolved alumina to crystallise out as solid
aluminium trihydrate crystals (AI(OH)s).

Na[Al(OH)4]>AI(OH)s |, +NaOH
The recovered NaOH is recycled back to digestion.
Calcination (Dehydration):

+  The crystals are washed and then heated in rotary
kilns or fluidised bed calciners at temperatures
exceeding 1000-1200°C.

This high heat drives off chemically bound water,
leaving behind pure, anhydrous, white alumina
powder (AlO3).

2Al(OH)3=>Al,03+3H,0
Note:

+ It typically takes 4 to 5 tonnes of bauxite to produce
2 tonnes of alumina, as bauxite contains only
~30-60% alumina; the rest are impurities.

+  Red Mud Management: For every tonne of alumina,
roughly 1.5 to 2.0 tonnes of alkaline red mud are
generated. This waste is usually stored in large
containment ponds or “red mud lakes”, which is a
major environmental concern.

Recycling: The leftover caustic soda (spent liquor) is
concentrated via evaporation and recycled back to
the start of the process.

Alumina produced is sent to smelters for the Hall-
Héroult process (primary aluminium extraction).

The Soda-lime Sinter process is a powerful alternative
to the Bayer process, particularly for refining low-grade
bauxite with high silica content (Al/Si ratio < 7). Unlike
Bayer, which uses a caustic solution under pressure, the
sinter process relies on high heat to convert alumina
into a water-soluble form. In this method, bauxite is
mixed with sodium carbonate (Na,COs - soda ash) and
lime (CaO), creating sodium aluminate (NaAlO, - water
soluble) and calcium silicate (Ca,SiOs - insoluble), thus
minimizing soda losses. While effective, the sinter
process is more energy-intensive than Bayer refining.

Raw Mix Preparation:

Finely ground ore (bauxite, kaolin/clay, or other
aluminous raw material) is blended with sodium
carbonate (soda ash) and limestone (CaCO3). to form

a “raw slurry”. Precise stoichiometric control is required
to ensure the molar ratio of Na20 / AI203 ~1 and CaO
/ SiO2 = 2 facilitates optimal conversion during heating.

Sintering (Thermal Transformation):
The mixture is processed in a rotary kiln at

temperatures between 1200°C and 1300°C. for 2-3
hours. This produces “sintered ore” or clinker.

The Soda-lime Sinter process

[ F.Calcination ]‘—“ & Precipitation

/

7. Clarification
Aluming A
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3.Clinker cooling &
grinding
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Leaching and Desilication:

The cooled clinker is crushed and leached with a dilute
alkaline solution (typically water or dilute caustic). The
sodium aluminate dissolves into the leach liquor, while
the dicalcium silicate remains as a solid residue (sinter
mud). The resulting “pregnant liquor” may undergo
further desilication step to remove trace impurities.

Carbonation (Precipitation):

Unlike the Bayer process (which uses “seeding”), the
sinter process typically uses CO2 gas injection to
precipitate aluminium hydroxide from the solution. This
also regenerates sodium carbonate for recycling back
to the start of the process.

143.313

2021 2022 2023

m SGA

Smelter Grade Alumina (SGA) vs Speciality Alumina:

Smelter grade alumina (SGA) is produced from bauxite
via the Bayer process, has a high porous microstructure
with a BET surface area typically of about 50-120 m?/g,
which enhances dissolution into the molten electrolyte
and gives it capacity to physically and chemically
adsorb gaseous HF in pot room dry-scrubbing systems;
its particle size, pore network, flowability and low dust/
fines are engineered so it feeds consistently and handles
well in pneumatic systems. SGA is used as feedstock in
Hall-Héroult cells and tolerates controlled amounts of
impurities like Na,O (“soda”) and SiO;, (silica) because
these are manageable in the smelting bath, although
they still affect fluoride balance and electrolyte
chemistry.

154.103 156
146.728
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Smelter vs Chemical Grade Alumina Production Trends (2021-2026f)
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Specialty alumina refers to non-metallurgical
alumina specifically engineered for precise industrial
applications rather than aluminium smelting, often
focused on the Alpha Phase (the hardest, most stable
form of alumina). These grades are customized to
achieve high purity, controlled particle sizes, specific
crystal phases, and other properties that meet the
rigorous demands of downstream applications like
aerospace, electronics, and healthcare.

High-purity alumina (HPA), with purity levels exceeding
99.99% Al,O3, used in electronics, sapphire glass for
smartphones and lithium-ion battery separators.

Activated alumina, known for its high surface areq,
serves in adsorption and desiccation applications.

Tabular / fused /Calcined alumina, with large, hard
grains, plate-like crystals, are used for refractory
linings, ceramics, and abrasives.

America America

China North South Europe
(Include
Russia)

Unlike smelter grade alumina (SGA), which is tied to
global aluminium demand and LME prices, specialty
alumina pricing is determined by its technical value and
industry-specific requirements. Its pricing reflects its
specialized use in advanced technologies, making it a
high-value commodity for niche markets, from polishing
and abrasives to catalysts and optical materials.

Global Refining Capacity & Utilization Trends:

Global alumina production reached 154.1 million tonnes
in 2025, growing by about 5% from 146.73 million
tonnes in 2024, reflecting a steady recovery driven by
improving downstream demand.

Out of the total production, 144.975 million tonnes was
smelter-grade alumina, while 9.128 million tonnes was
chemical-grade clearly indicating the industry’s heavy
dependence on primary aluminium demand.

B Capacity

W Production

Asia & Africa Middle East
(Excluding
China)

Oceania

According to |Al there are some estimated unreported region,
& Global alumina production is 154,103 thousand tonnes

Global alumina refining capacity and utilisation by region, 2025 (in million tonnes)

Global Bauxite & Alumina Market Forecast to 2036

30 www.alcircle.com



Despite this growth, global refining capacity is still much

higher at around 178 million tonnes, with utilisation
hovering near 85-87%. The gap clearly shows that the
industry is not capacity-constrained but utilisation-
driven, with production levels strategically adjusted
based on market demand, regional efficiencies, and
operational constraints.

Global Alumina Supply Analysis

The global alumina refining landscape continues to
be shaped by the dominance of China, which holds
an estimated 110.32 million tonnes per annum (Mtpa)
of metallurgical alumina nameplate capacity as of
late 2025. Despite challenges, China’s refining sector
maintains an impressive operational rate of around
83%. A significant portion of the country’s alumina

production is concentrated in key provinces, particularly

Shandong, Shanxi, and Guangxi, which together
account for more than 70% of the national capacity.

When we look outside of China, Australia and Brazil

emerge as key export hubs. Australia remains a major
player, with five large-scale refineries projected to

118.9

18.8
12.54 9.3
l B ] 13

China Australia India

Indonesia Vietnam Middle Brazil
East

produce a total of 17.54 million tonnes in 2024, utilising
about 90% of their combined capacity. Brazil, with its
flagship Alunorte refinery, continues to be a critical
part of the global alumina supply, with Norsk Hydro
reporting a nominal capacity of 6.3 million tonnes

per year. The country’s integrated bauxite supply and
efficient waste management practices have kept the
refinery competitive in a challenging market.

Turning to the medium-term prospects, Indonesia and
Guinea are setting ambitious goals for expanding their
alumina refining capabilities. In Indonesia, alumina
refining is being prioritised as a core component of its
downstream strategy. The country is ramping up efforts
with notable expansions in Bintan and Mempawah,
supported by the state-run MIND ID and Nanshan
Aluminium International Holdings. Similarly, Guinea’s
government is making significant strides in the alumina
sector, aiming to develop five to six refineries by 2030.
The first of these refineries, being built in collaboration
with China’s State Power Investment Corporation,

is expected to come online by 2027, though energy
challenges remain a critical hurdle.

1.4
4.9 6.24

Europe Canada Africa

Source: Various Industry publications

Alumina nameplate capacity, 2025-26 (In million tonnes)
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Europe, on the other hand, faces unique constraints
driven by high energy costs and carbon pricing,

which continue to impact alumina production. Alcoa’s
San Cipridn refinery in Spain, for instance, has been
operating at reduced rates since 2022 due to escalating
natural gas prices. Despite this, there is some upside
potential in the European market, with projects like the
planned expansion at Aluminium of Greece aiming to
boost production by an additional 400,000 tonnes per
year.

As we look toward the 2026-2036 period, the forecast
for new alumina refining projects is relatively sparse.
India’s National Aluminium Company is set to expand its
Damanjodi refinery by 1,000 ktpa, while Guinea plans
to build a refinery with a target capacity of 2 Mtpa.
However, many other large-scale projects, particularly
in countries like Vietham and Guineaq, are still in the
early stages, with no clear execution timeline.

In summary, while global alumina refining capacity
remains largely concentrated in China, notable
expansions are on the horizon in Australia, Brazil,
Indonesia, and Guinea. However, these developments
are tempered by challenges such as energy costs,
political stability, and environmental concerns. The
next decade will see a cautious but steady rise in global
refining capacity, driven primarily by industrial policy
and downstream value addition strategies.

Environmental and energy constraints
Carbon regulation and carbon pricing exposure

Europe is structurally the most exposed due to the
ETS framework and tightening policy direction.

The European Commission makes explicit that
manufacturing receives a share of allowances for
free (benchmark based), but the system is designed
to support decarbonisation and operates under a
tightening cap. This directly maps onto European
refinery utilisation fragility: Alcoa’s San Cipridn refinery
curtailment was explicitly linked to natural gas costs,
and ETS/carbon adjusted power/heat costs raise the
bar for stable operations.

China is moving in the same direction. Reuters reports
that China expanded its carbon trading system
coverage to include aluminium, increasing regulated
emissions coverage substantially and pushing heavy
industry into a stronger compliance framework. In
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practice, this increases the long run advantage of
refineries that can secure lower carbon heat (gas,
electrified steam, hydrogen, CCS) and that can pass
through costs via integrated smelting chains.

Energy supply, reliability, and fuel mix (heat is the
binding variable)

Alumina refining is energy intensive primarily because
of process heat and calcination. A peer reviewed LCA
paper highlights that up to one third of aluminium
sector emissions may be linked to thermal energy
consumed during alumina refining, which means
decarbonisation and energy security converge on the
same constraint.

The Australia case shows how quickly “non market”
constraints become production decisions:

Rio Tinto’s Yarwun output cut from October 2026

is driven by the economics of residue/tailings
expansion, but it is also a proxy for site level energy/
residue system limits and permitting exposure.

Brazil shows a different pathway: Hydro’s Alunorte
has been switching from fuel oil to natural gas,
with Hydro stating the move reduces the refinery’s
carbon emissions by 30% and forms a key enabler
of its climate strategy. Thisis a realistic “near
term decarbonisation” lever—less disruptive than
hydrogen or CCS, but it deepens dependence on
gas infrastructure and price stability.

Water use and residue (red mud) disposal as life of
asset constraints

Bauxite residue management is increasingly the

real “capacity ceiling.” The International Aluminium
Institute’s guidance explicitly frames residue as a
lifecycle management challenge and documents the
industry’s direction towards safer, more sustainable
residue handling and reuse pathways. The Australian
case provides a concrete commercial consequence of
residue constraints: output cuts to avoid expensive new
tailings investment.

In emerging regions (Guinea), environmental systems
are not just compliance risk—they are schedule risk.
Reuters notes Guined’s refinery ambitions are gated
by energy availability (hydro/solar/LNG options
being explored), and without power and permitting
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capacity, refinery builds easily slip regardless of bauxite
availability.

Brown Fused Alumina

Brown Fused Alumina (BFA) is a critical industrial
material widely used across abrasives, refractories,
and advanced engineering applications due to its
exceptional hardness, thermal stability, and chemical
resistance. With growing demand from infrastructure,
automotive, and electronics sectors, the global

BFA market is expanding steadily, supported by
technological innovation and sustainability initiatives.
However, the industry faces challenges related to
energy intensity, environmental regulations, and raw
material volatility.

Source: AL CircleBiz

Industry Overview

Brown Fused Alumina is produced by fusing high-
alumina bauxite in electric arc furnaces at extremely
high temperatures. Its unique mineralogical structure,
characterised by alpha-alumina (corundum), provides

AP am
paf mm o

Raw Material Calcination
Selection

Blending
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ElectricArc  Cooling
Furnace

superior mechanical strength and durability. The
material’s ability to perform under extreme thermal
and abrasive conditions makes it indispensable across
multiple industrial sectors.

Key characteristics include high hardness (Mohs 9),
excellent abrasion resistance, high melting point
(~2050°C), and low porosity. These properties position
BFA as a preferred material in heavy-duty and precision
industrial applications.

Key Properties

+  High hardness and wear resistance
Thermal stability above 1800°C
Strong mechanical integrity
Chemical inertness

Controlled grain morphology for application-
specific performance

Manufacturing and Processing

The production of BFA is a highly energy-intensive,
multi-stage process involving raw material selection,
calcination, fusion, and grading. High-quality bauxite

is blended with coke and iron filings, then processed

in electric arc furnaces at temperatures exceeding
2000°C. Impurities are separated into slag, and the
fused mass is cooled, crushed, and graded into different
grain sizes.

Advanced purification techniques such as magnetic
separation, laser-based impurity detection, and
chemical freatments are employed to achieve high-
purity grades. Quality control is ensured through XRF
analysis, sieve analysis, density testing, and SEM-based
microstructural evaluation.

Crushing  Quality
& Grading  Control
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Key Process Highlights
Fusion at ultra-high temperatures (>2000°C)
Energy optimisation through waste heat recovery
Use of advanced impurity detection systems
*  Precise grain size control for different applications
Product Classification
BFA is classified based on grain size and application
requirements. Macro-grits are used for heavy-duty
grinding and material removal, while micro-grits are
used for precision finishing and polishing. Refractory
grades are supplied in millimetre ranges for use in
furnace linings and castables.

Grain Segments

Macro-grits (F4-F220): Heavy grinding and surface
preparation

+  Micro-grits (F240-F1200): Precision polishing and
finishing

Refractory grades: Furnace linings and thermal
applications

Applications Analysis

BFA serves as a cornerstone material across several
industrial applications. In the abrasives industry, it is
used in bonded and coated abrasives, as well as blasting
media, due to its durability and cutting efficiency. In
refractories, it enhances the performance of high-
temperature systems such as furnaces and kilns.

Beyond traditional uses, BFA is increasingly being
adopted in advanced applications such as anti-skid
surfaces, waterjet cutting, precision polishing, and
wear-resistant coatings.

Major Application Areas

Abrasives (grinding wheels, sandpaper, blasting
media)

Refractories (bricks, castables, kiln linings)
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Ceramics (grinding media, coatings)

Advanced applications (waterjet cutting,
semiconductor polishing)

Market Size and Trends

The global BFA market exceeds USD 1.1 billion and is
projected to grow at a CAGR of 6-7% through 2030.
Asia, particularly China and India, dominates both
production and consumption, with China accounting for
approximately 60% of global supply.

Growth is driven by increasing demand from
infrastructure development, steel production,
automotive manufacturing, and electronics industries.
However, the market is influenced by price volatility
in raw materials and tightening environmental
regulations.
Key Market Drivers

Infrastructure and construction growth

Expansion of the automotive and steel industries

+  Rising demand in electronics and precision
engineering

Market Challenges
*  Fluctuating bauxite prices

Stringent environmental policies

Competitive pressure from dominant producers
High Purity Alumina
Introduction
High Purity Alumina (HPA) is an emerging high-value
material within the global alumina industry, driven
by increasing demand from advanced technology
sectors. Unlike conventional alumina products,
HPA is characterised by ultra-high purity levels and
application-specific performance requirements, making

it a critical input in industries such as electronics, energy
storage, and optical materials.
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Although the HPA market remains relatively small
compared to the bulk alumina industry, its strategic
importance has increased significantly due to its role

in enabling next-generation technologies. Market
dynamics are influenced by stringent quality standards,
complex production processes, and evolving end-use
applications.

Overview of High Purity Alumina (HPA)

High Purity Alumina refers to alumina with a purity
of 99.99% (4N) and above, significantly higher than
smelter-grade alumina, which typically has a purity
of approximately 99.5%. This high level of purity is
essential for applications requiring superior thermal

stability, electrical insulation, and corrosion resistance.

The global HPA market is estimated at approximately
40,000 tonnes per annum, compared to around

140 million tonnes per annum for smelter-grade
alumina. Despite its smaller volume, HPA commands a
substantially higher price, often around US$25,000 per
tonne, reflecting its specialised applications and limited
supply base.

HPA is a non-fungible product, meaning it is not easily
interchangeable across applications. Each end-use
sector requires specific purity grades, particle sizes,
and morphological characteristics, resulting in a highly
segmented and technically driven market.

High Purity Alumina (HPA)

Parameter Smelter Grade Alumina
Commodity Yes, fungible
Purity 99.5%
Production ~140 million tpy
Particle Size 50-100 pm
Price ~US$350/t

Downstream Use

Applications

Production Processes and Technologies

The production of HPA involves multiple processing
routes, each offering varying levels of purity, cost
efficiency, and scalability. The selection of technology is
influenced by feedstock availability, target application,
and economic considerations.

Modified Bayer Process: The Modified Bayer Process

is a relatively low-cost method that utilises alumina

or aluminium hydroxide as feedstock. It involves
impurity removal through acid washing and calcination.
However, the presence of residual impurities limits its
ability o achieve ultra-high purity levels, restricting its
use in high-end applications.

Aluminium Alkoxide (Hydrolysis) Process: The
Aluminium Alkoxide (Hydrolysis) Process is widely used
for producing high-purity HPA in the 4N to 5N range.
This method involves dissolving aluminium metal in
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95% to primary Al smelting

Aluminium, HPA (limited)

No, not fungible
99.99%+ (at least 4N+)
~40,000 tpy (including sapphire)
Typically <5 um (varies by application)
~US$25,000/t (varies by application)
Niche markets with varied requirements

Battery, Synthetic Sapphire, Semiconductor, Catalyst,
Ceramics

alcohol, followed by hydrolysis and calcination. While
it delivers superior purity, it is associated with high
production costs due to expensive feedstock and
process complexity.

Choline-based process: The Choline-based process
provides another route to high-purity HPA, offering
shorter processing cycles. However, it faces similar
challenges related to high feedstock costs and limited
availability of high-purity aluminium.

Emerging technologies such as Solvent Extraction are
gaining attention due to their potential for lower-cost
production and improved environmental performance.
These processes involve the selective extraction and
purification of aluminium ions, with the ability to recycle
waste streams. However, large-scale commercialisation
is still in progress.
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Aluminium Chloride Hexahydrate (ACH) Process:
The Aluminium Chloride Hexahydrate (ACH) Process
represents an alternative approach using lower-cost
raw materials such as kaolin or clay. While it offers
potential sustainability benefits, challenges remain
in terms of high capital expenditure, operational
complexity, and limited commercial validation.

Overall, production technology selection involves trade-
offs between cost, purity, scalability, and environmental

impact.

Petroleum, Other
Pharmaceutical, and o
19%

Growing Sectors

Coating, Battery
Doping 9%

+cMp,EMc, Electronics
Tooling 19%

The electronics and semiconductor sector represents

a rapidly growing application area. HPA is used in
semiconductor wafers, substrates, and electronic
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Applications and End-Use Industries

HPA is primarily used in high-performance and
technology-driven applications. The largest share
of demand is attributed to synthetic sapphire, which
accounts for more than half of global consumption.
Synthetic sapphire is widely used in LED substrates,
optical components, and speciality glass.

Sapphire LED, substrate,
53% optics

components, driven by increasing demand for
advanced computing and miniaturised devices.
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The lithium-ion battery industry is another key growth
segment. HPA is used in battery separators and
coatings to enhance thermal stability, safety, and
performance. The expansion of electric vehicles and
energy storage systems is expected to significantly
increase demand in this sector.

Additional applications include ceramics, catalysts, and
industrial uses in sectors such as petroleum refining and
pharmaceuticals. As technological innovation continues,
new applications for HPA are expected to emerge.

Conclusion

The global bauxite and alumina markets are
transitioning into a structurally more complex and
strategically driven phase, where the balance of power
is shifting from resource ownership to supply chain
control. While geological availability remains sufficient,
the ability to convert resources into reliable, cost-
competitive supply is increasingly shaped by regulatory
frameworks, infrastructure readiness, and geopolitical
considerations. As a result, traditional supply-demand
equilibrium is giving way to episodic tightness,

regional imbalances, and heightened price volatility—
particularly in alumina, where energy intensity and
carbon constraints are redefining cost competitiveness.

Looking ahead to 2036, the market will be
characterized by a reconfiguration of trade flows,

the emergence of new refining hubs, and a growing
divergence between low-cost and high-cost producers.
In this environment, strategic positioning will be
critical. Stakeholders that proactively secure upstream
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access, align with evolving policy and decarbonization
pathways, and adapt to shifting demand centres will
be best placed to capture value. The next decade will
not be defined by incremental growth, but by how
effectively market participants anticipate disruption
and reposition within an increasingly dynamic and
policy-influenced global landscape.
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