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AUSTRALIA – A STABLE SUPPLIER
OF RARE EARTH ELEMENTS
Australia’s numerous advanced
rare earth elements (REE) projects
offer considerable opportunities for
automotive, renewable energy and
defense equipment manufacturers
and their suppliers to reduce risk.

Shortages loom for rare
earth elements

By securing mine-to-magnet offtake
agreements, companies can mitigate
the impact of raw material supply
risks on their capital-intensive
product development lifecycles.
Fragile rare earth supply chains have
historically suffered from drastic
price hikes and unpredictable supply.
Now is the time to secure a stable
source of these critical minerals.

In the US, recent energy transition initiatives from
the Biden Administration aim to build resilient
supply chains in sectors that rely on these critical
minerals. The EU has also identified rare earths as
a major supply risk to its industrial ecosystem and
prioritised resources to support EU and non-EU
supply solutions. The defense sector also relies
on these mineral inputs for their technologies
and equipment. Sustained shortages, caused by
geopolitical tensions, targeted trade actions and
a lack of new supply development, have serious
consequences on defense manufacturers’ ability
to meet national security objectives.

Re
Rare
Earth

Global government policies and consumer shifts on
energy and e-mobility have triggered aggressive
growth plans in the offshore renewable energy
and electric vehicle sectors, the two largest
commercial end-users of rare earth materials.

Demand for
rare earth magnets
expected to increase

Rare earths mined in 2019

11%

72%
China

5x by 2030

Australia
(second largest
producer)

Australia supports direct investment and offtake in the following rare earth materials:
• Light rare earth (Neodymium, Praseodymium) carbonates and oxides
• Samarium/Europium/Gadolinium carbonates and oxides
• Heavy Rare Earth (Dysprosium, Terbium) and other mixed carbonates and oxides.
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Rare earth magnet demand is expected to increase
five-fold by 2030. This will result in shortages
from 2022 of 48,000 tonnes of Neodymium
Praseodymium Iron Boron (NdPrFeB) permanent
magnet alloy and 16,000 tonnes of NdPr oxide.1
These high-performance magnets are used
extensively in electric vehicles and offshore
wind turbines. Global offshore wind capacity will
surge to over 234 GW by 2030 from 29.1 GW at
the end of 2019. This is expected to be led by
exponential growth in the Asia-Pacific region and
continued strong growth in Europe. 2 With highquality resources available in most major markets,
offshore wind has the potential to generate more
than 420 000 TWh per year worldwide, more
than 18 times global electricity demand in 2019. 3
The offshore wind sector is a major user of directdrive permanent magnet synchronous generators
(PMSG). A high-speed, geared PMSG uses
approximately 80 kilograms of NdPrFeB materials
and small amounts of heavy rare earths (Dy, Tb). A
low-speed direct-drive PMSG turbine4 can use up
to 650 kilograms of these minerals per megawatt
of capacity. These units are the preferred choice
for offshore applications due to their reduced
maintenance requirements.
Manufacturers of industrial motors, inverter air
conditioners, robotics, power tools, e-mobility
solutions, sensors, speakers, consumer
electronics and hard drives, will also experience
increased competition for reliable supply of these
magnet materials.
The growing demand for rare earth elements
could result in a shortage approximate to three
times the largest-producing rare earth mines
in the US and Australia. The current dominant
value chain for permanent magnet materials is
highly concentrated and exposed to considerable
environmental, social and governance (ESG) risks.
In 2019, around 72% of rare earth elements were
mined in China, followed by Australia (11%) as the
second largest producer.

Australia’s existing and emerging REE
resources offer considerable benefits:
	Australian mining developments
highlighted in this document
acknowledge the importance of
global ESG standards. There is
openness to working with end-users
to ensure material provenance is
maintained throughout the supply
chain, using blockchain-enabled
material tracing systems.
	Australia is a tier 1 jurisdiction
offering low ESG risk exposure
compared to other jurisdictions
that face environmental, social and
governance challenges.
	Australia’s targeted development
finance agencies focused on clean
energy and regional development
in Northern Australia have
extended their mandates to
facilitate investment in critical
minerals projects.
	Austrade supports global
manufacturers and suppliers looking
to both secure and develop new
supply through partnerships with
Australian critical minerals projects.
Binding offtake agreements for
a mine’s future production is the
catalyst for strategic investors,
equity and debt partners to
confidently build a project financing
package. These partners can include
Australia’s strategic infrastructure
and export financing facilities, such
as Export Finance Australia, Clean
Energy Finance Corporation and the
Northern Australia Infrastructure
Facility.

1 .	www.adamasintel.com/evs-will-consume-1-in-4-tonnes-of-ndfeb-in-2030/
2.	gwec.net/gwec-offshore-wind-will-surge-to-over-234-gw-by-2030-led-by-asia-pacific/
3. www.iea.org/reports/offshore-wind-outlook-2019
4. www.osti.gov/pages/servlets/purl/1481276
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AUSTRALIA – PARTNER OF CHOICE
FOR SUPPLY CHAIN RESILIENCE
Australia offers numerous mine-to-magnet
offtake agreements that will help reduce rare
earth supply risks for automotive, renewable
energy and allied defense equipment
manufacturers. There are many advanced
projects with varied mineralisation types,
including hard rock, mineral sands, clays and
concentrated waste stockpiles.
Australia supports direct investment and
offtake in these advanced mining projects and
downstream integrated facilities to extract,
concentrate and separate the following rare
earth materials:
• 	

 ight rare earth (Neodymium, Praseodymium)
L
carbonates and oxides

• 	Samarium/Europium/Gadolinium carbonates
and oxides
• 	Heavy Rare Earth (Dysprosium, Terbium) and
other mixed carbonates and oxides.

This report provides a snapshot of the major
REE mining operations and opportunities
in Australia. This list is not exhaustive.
More information on Australia’s critical minerals
projects can be found here:
www.austrade.gov.au/cmp.

Critical mineral maps
Geoscience Australia has prepared maps for
each critical mineral, illustrating the location of
deposits, key advanced projects and operating
mines. Project sizes on these maps correlate to
the amount of contained critical mineral within
the total mineral resource for each project.
The red circles indicate key advanced projects
where a more detailed project summary is
available.

Advanced REE projects (total mineral resource tonnage, grade and contained mineral)
Primary
mineral(s)
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04

Tonnage
Grade
(Mt)

Contained
(kt)

Project
status

Project name

Units

Donald

Astron Ltd

FS

Zr, Ti, REE

2,427.0

0.06

%

TREO

1,398

WIM 150

Murray Zircon
Pty Ltd

FS

Zr, Ti, REE

1,650.0

0.06

%

TREO

908

Fingerboards

Kalbar Resources
Ltd

FS

Zr, Ti, REE

530.0

0.09

%

TREO

490

Avonbank

WIM Resource
Pty Ltd

PFS

Zr, Ti

490.0

0.06

%

TREO

308
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PROJECT SUMMARIES

Lynas Corporation Ltd:
Mount Weld

WA

lynascorp.com
As the world’s second-largest producer of rare earth elements, Lynas operates the only rareearths separation facility of scale outside China and is the leading supplier to customers in Japan,
Europe and the US in high-technology markets.
Lynas sources its rare-earth elements from its deposit at Mount Weld in Western Australia, one of
the world’s highest grade rare-earth mines with 25+ – year mine life at August 2018. Mount Weld ore
is mined and concentrated at the Mount Weld processing plant. The concentrate is shipped to
Lynas’s Malaysian refinery.
Lynas is developing a processing facility in Kalgoorlie, Western Australia, to undertake first-stage
processing of the concentrate (cracking and leaching). Lynas is also developing a processing
facility in Texas, US, which will refine the mixed heavy rare-earth compound similar exposure group
(SEG), which is produced by Lynas Malaysia from Mount Weld concentrate.

An ethical and environmentally responsible producer, certified under
international standards
Lynas is an operating and profitable business with substantive growth plans. Operating
cash flow will be used to fund growth with additional support expected from non-traditional
sources, including existing and new government stakeholders.
(Critical Minerals Prospectus 2020)

Iluka Resources Ltd:
Eneabba Stockpile

WA

iluka.com
The Eneabba mineral sands recovery project involves the extraction, processing and sale of a premined, monazite-rich material currently stockpiled at Eneabba, Western Australia.
The focus of Phase 1 is to monetise monazite concentrates contained in the mineral resource. This
has required the development of a viable processing methodology and the selection of a channel to
market, which satisfies product stewardship protocols. Phase 1 is a low-risk, low-capital re-entry
for Iluka into the rare-earth market.
Phase 2 is being progressed as a high priority. Phase 2 involves further processing of the concentrate
to produce separate and much higher grade monazite and zircon concentrate products.

A low-risk RE resource backed by a global titanium-zircon producer
Iluka is one of the largest global producers of zircon and high-grade titanium feedstocks.
Iluka has a strong balance sheet and has made over A$750 million in major project capital
expenditure over the last five years, on time and on budget.
(Critical Minerals Prospectus 2020)
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Arafura Resources:
Nolans

NT

arultd.com
The Nolans Project is supported by one of the world’s largest rare-earth mineral resources with
substantial growth potential. Ore reserves are sufficient to support mining and processing
operations for 33 years and capable of sustained production to meet 5–10% of global demand for
NdPr oxide, the key rare earth input to high-strength NdFeB permanent magnets.
The metallurgical process developed by Arafura leverages the natural characteristics of the Nolans
ore body and has been comprehensively derisked in pilot plant operations during 2016–2020.
The project will encompass an open-pit mine, a process plant (including a rare-earth separation
facility) and related infrastructure to be constructed at the Nolans site.

Offtake arrangements offer reliability and provenance
Arafura is actively engaging with potential offtake and supply chain partners in Japan,
Europe, South Korea and the US, targeting NdPr users that are not aligned with the Made in
China 2025 strategy.
The overall objective is to attract an export credit agency syndicate linked to product
offtake in some of these jurisdictions. Strategic equity either at the project or company
level is an integral component of project funding. If the right strategic equity partners can
be attracted to the project, it is likely the remaining equity requirement can be built around
this position.
Arafura, in collaboration with its downstream supply chain partners, offers offtake
arrangements from mine through to metal to ensure reliability and provenance.
(Critical Minerals Prospectus 2020)
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Northern Minerals:
Browns Range

WA

northernminerals.com.au
Browns Range comprises the development of a dysprosium-rich heavy rare-earths (HRE) mining
and mineral processing operation. Northern Minerals has operated a pilot plant since 2018 to
assess the technical and economic viability for a full-scale project.
Ore will be mined using a combination of open-pit and underground mining methods, and processed
onsite through a beneficiation plant and a hydrometallurgical plant. Based on the Browns Range
feasibility study, the beneficiation plant will treat up to 585,000 tpa of ore to produce approximately
16,700 tpa of concentrate at 20% total rare-earth oxides (TREO). The concentrate will be further
treated in the hydrometallurgical plant to produce 6,000 tpa of high-purity mixed rare-earth
carbonate product containing 3,098 tpa total TREO including 279 tpa of dysprosium.
The company has commenced studies on individual rare-earth separation methods and this will
form part of the future plans of the company to produce separated heavy rare-earth oxides.

Ethically produced rare earth metals
Mining lease granted in June 2014 for an initial period of 21 years. First mixed rare-earth
carbonate shipment of 2.6 tonnes from pilot plant shipped for customer testing in China in
December 2018.
A shipment of 40 tonnes of rare earth concentrate produced at the pilot plant in March
2021, coincides with a production milestone of 210 tonnes since development.
There is an offtake agreement in place with Thyssenkrupp Materials Trading GmbH for rare
earth elements carbonate produced from the pilot plant.
(Critical Minerals Prospectus 2020)
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PROJECT SUMMARIES

Hastings Technology Metals Ltd:
Yangibana

WA

hastingstechmetals.com
The project involves the operations to produce 15,000 tonnes (t) per annum of mixed rare-earth
carbonate (MREC). Yangibana’s MREC boasts extremely high concentrations of the high-value
neodymium (Nd) and praseodymium (Pr) elements compared to other REE projects, with an NdPr:
total RE oxides (TREO) ratio of up to 48% in some deposits.
Mining will be operated in a conventional open-cut mining manner. The beneficiation process
consists of crushing, grinding, rougher flotation, regrinding, and cleaner flotation. The
hydrometallurgical process consists of acid bake, water leach, impurity removal and MREC
product precipitation.
The current reserves and resources support a 13-year mine life, substantial exploration potential
also exists.

A leading rare earths supplier
The project’s total funding requirements are A$593m until the end of the construction
period and practical completion. A $250m loan for process plant equipment and
construction is in final discussions. A $210m infrastructure loan from Northern Australia
Infrastructure Facility is currently under assessment.
This leaves approximately A$150m to be raised via equity placements and strategic cornerstone
investors. The project has an binding master agreement for offtake with end-user Schaeffler AG.
(Critical Minerals Prospectus 2020)

Australian Strategic Materials Ltd:
Dubbo
NSW

asm-au.com
The Dubbo Project is a large in-ground resource of zirconium, hafnium, niobium, yttrium and other
rare-earth elements. It is the most advanced poly-metallic project of its kind outside China, making
it a strategic supply of critical minerals independent of traditional titanium sands production. The
project has an initial mine life of 20 years with the potential to extend to 70+ years.
Australian Strategic Materials acquired 95% of its joint venture partner Ziron Tech, which owns
patented low-emission, high-purity metal-refining technology. ASM will also acquire the pilot plant
constructed in 2020 to confirm the technology. The technology has application to produce rare earth
elements (REE) metals.
It is intended that these materials will be produced onsite at the Dubbo Project or within Australia.

A large in-ground resource of rare earth elements
ASM is progressing strategic partner discussions within South Korea but welcomes discussion
regarding financing of the project construction or offtake.
(Critical Minerals Prospectus 2020)
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AUSTRALIAN GOVERNMENT SUPPORT
FOR THE CRITICAL MINERALS SECTOR
Contact Austrade for coordinated Australian government support on critical
minerals projects – email: criticalminerals@austrade.gov.au

Australian Trade and Investment
Commission (Austrade)
As the Australian Government’s lead agency for
international trade and investment promotion,
Austrade continues to facilitate foreign
investment and offtake arrangements in critical
minerals. The agency does this by leveraging its
extensive offshore network – and relationships
with federal, state and territory governments
– to connect Australian project proponents
with targeted opportunities for investment and
offtake agreements.
Interested investors, project proponents and
offtake partners can contact Austrade via
our website (www.austrade.gov.au) or email
criticalminerals@austrade.gov.au.

Critical Minerals Facilitation Office
The Critical Minerals Facilitation Office (CMFO) is
the Federal Government’s central coordination
point to help grow Australia’s critical minerals
sector and position Australia globally as a secure
and reliable supplier of critical minerals. The
CMFO was established in January 2020 and is
part of the Department of Industry, Science,
Energy and Resources. To find out more
about the CMFO’s initiatives, visit:
www.industry.gov.au/criticalminerals, subscribe
to Australian Critical Minerals News or email
criticalminerals@industry.gov.au.

Export Finance Australia
Export Finance Australia is committed to
supporting critical minerals projects and related
infrastructure, and businesses involved with
the critical minerals export supply chain.
Where critical minerals are important to the
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defence supply chain, finance may be available
through the Government’s Defence Export
Facility, which is administered by Export Finance
Australia. To find out more about Export
Finance Australia’s support including eligibility
criteria, please visit: exportfinance.gov.au/
criticalminerals or call 1800 093 724.

Geoscience Australia
Geoscience Australia is a trusted source
of information on Australia’s geology and
geography. It provides technical capability,
geoscience information, innovation and advice
on critical minerals. The agency, working
with its state and territory partners, delivers
programs of continental-scale data acquisition,
and develops tools for mapping, prediction and
decision making.
Geoscience Australia’s critical minerals activities
aim to underpin new exploration technologies,
stimulate mineral exploration investment, drive
new discoveries and open up new, producing
critical minerals provinces. To find out more about
Geoscience Australia’s critical minerals activities,
publications and data, visit: www.ga.gov.au/
about/projects/ resources/critical-minerals.

Additional support is available
Other forms of Federal support are available for
the critical minerals sector. For an overview, visit:
www.industry.gov.au/funding-and-incentives/
supporting-critical-minerals-projects-inaustralia.

A wealth of resources

Critical minerals

61

Pm

Promethium

Periodic table of elements overlaid with Australia’s mineral production, resources and exploration activities.
Critical minerals are shown with red letters.

Production and resources in Australia
The Australian Government examined critical minerals lists published in markets such as the United
States, the European Union and Japan, and matched those against Australia’s known geological
endowment. The result is a list of 24 critical minerals that are either being produced or could be
produced in Australia. These 24 minerals are identified in the Periodic Table above.
More information on Australia’s critical minerals can be found here: www.austrade.gov.au/cmp
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