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How and Where Will Scandium Be Used?

In the first Q&A we did in January 2020, you talked about key applications for scandium. You mentioned its 
importance as an aluminum alloy strengthener and how this could be applied in the automotive, aerospace 
and military industries. Recently there has been a lot of talk about its use in 3D printing. Can you dwell 
more on that?

Scandium is contained in Scalmalloy™, a high-performance metal 3D printing powder 
made from scandium (Sc), aluminum (Al) and magnesium (M) alloy. It was developed 
and patented by a division of the Airbus SA for use in the aerospace industry but has 
now evolved beyond that. 

Heat exchangers, satellite panels, hydraulic manifolds, motorcycle frames, to name a 
few – scandium-aluminum (SC-Al) became an important input for 3D printing use in a 
variety of industries requiring high-performance applications. Imagine going to a shop 
and getting repair parts for your car re-created on the spot? This is what the future of 
3D printing looks like.
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What other scandium applications are expected to drive demand growth over the next decade?

The obvious one is the automotive sector shifting towards production of electric 
vehicles. There have been massive investments into the EV development over the 
past few years, led by the US and Western Europe. Volkswagen alone pledged to 
invest $81B by 2023 to deliver new, all-electric vehicles. High-strength aluminum alloys 
will become an important part of the EV fleet production. Considering scandium is 
the best aluminum alloy strengthener, it is expected to be in big demand. On top of 
that, scandium aluminum alloy (ScAl) is a critical material for lightweighting in auto 
manufacturing, extending EV’s battery range and improving fuel efficiency in internal 
combustion engines.

Lightweighting capabilities of scandium combined with its superior weld strength will be extremely useful in the 
commercial aerospace and defense industry. ScAl also has the potential use in lightweight, enhanced aluminum 
armour and will provide the military with an opportunity to have equal ballistic protection at ⅓ of the usual weight in 
steel armour plate, leading to higher fuel efficiency of mobile platforms.
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What role might scandium play in the reduction of carbon emissions?

Air travel currently accounts for 3% of the 
world’s greenhouse gas (GHG) emissions and is 
expected to triple by 2050. Scandium-aluminum 
added to a Boeing 737NG commercial aircraft 
flying 3-4 thousand hours per year at a fuel cost 
of $US2-3/gal would generate a $10M to $15M 
NPV fuel saving. That’s a significant reduction of a 
plane’s carbon footprint. Airbus is taking initiative 
in this area and, with the world getting warmer 
every year due to Global Warming, we will see an 
inevitable shift towards using ‘greener’ technology and material inputs moving forward.
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Imperial Mining is an avid supporter of environmentally friendly mining.  
Is the scandium extraction process sustainable? 

It’s as sustainable as it could be! We have a small, open-pit operation (<250k tpa), a zone at least 1 km in depth 
extension, with minimal surface footprint. On top of that, we see below average radioactive elements in the host rocks, 
which will contribute to mitigating environmental risks.

In addition, environmental sustainability of any mine development that Imperial undertakes now and in the future has been 
entrenched, company-wide, by our Board of Directors both in our Corporate Sustainability Policy and our Code of Business 
Conduct and Ethics (https://www.imperialmgp.com/corporate/corporate-governance/).
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China is the world leader in scandium production. With China reducing all of its resource production 
following the COVID-19 outbreak, do you expect the demand for scandium to surge in other countries with 
scandium deposits?

Firstly, China (and Russia) do not produce sufficient quantities of scandium to satisfy the potential consumption demand 
for this material. Along with too high a price, this deficiency of supply has been the major reason why scandium use 
hasn’t been growing. It is bound to surge not only because of supply reduction from China, but also as a result of recent 
commitments by several countries to improve domestic supply chains. The COVID-19 health crisis has also highlighted 
the general failure of supply globalization. The significant supply chain disruptions across numerous economic sectors 
caused by the current pandemic underlines the greater imperative for strengthening of Continental-scale supply chains, 
particularly for critical metals. 

The US and Canada are a good example of it.  In January 2020, Canada and USA finalized the ‘Joint Action Plan on 
Critical Minerals Collaboration’ in order to secure supply chains needed for important manufacturing sectors, including 
communication technology, aerospace and military, and clean technology. Scandium falls under this category. 

There are only a handful of scandium deposits identified in the western hemisphere, and Imperial’s Crater Lake project 
is the biggest of them all.
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Would you say it has been challenging for scandium companies to attract appropriate development 
capital? If so, why?

Why should people specifically invest into Imperial Mining and its Crater Lake Scandium Project?  
What stage of the development is it currently at?

 Scandium is still a relatively new critical metal, thus lesser known among general 
investors. Minor metals, such as scandium and REE are also not priced within 
London Metal Exchange (LME) pricing models and are manipulated by China 
to suit their strategic needs. These metals are opaquely traded commodities 
(via off-take agreements, secret sales contracts, etc.) and are perceived by the 
general resource investor as higher risk than common metals (copper, zinc, 
gold, etc.), preventing rare earth and rare metal explorers from attracting the 
necessary capital to effectively develop their resources. Critical metals is truly 
an emerging investment field requiring a longer-term investment horizon. But 
the landscape is changing. There is now support from bigger corporations and 
institutions and with the new directives from the US and Europe to reduce reliance on China and Russia as key world 
producers of critical metals, we expect a shift in the mindset. The publicly-traded scandium companies, including 
Imperial Mining, offer a great chance for long-term investors to invest in this opportunity at an early stage, getting 
much higher rewards later on.

Crater Lake is a sustainable, long-term (>20 
years) source of high-purity, low-cost scandium. 
It’s a large, 6-km diameter complex, host to 
high-grade deposits, with good road, rail, air and 
hydroelectric capacity.

On-site magnetic or electrostatic concentrator will 
reject 50-60% of mined material, which lessens 
transportation volume risks and costs. There is 
lower environmental risk and reduced technology 
risks because we are using tried-and-true process 
equipment and engineering methods to recover 
the scandium. In addition, there is significant fiscal 
support from the province of Quebec for such 
a project, which has the potential to become a 
significant value-added product for Canada’s aluminum industry.

The previous rounds of drilling at Crater Lake returned great results, and metallurgical tests are also proving to be successful. 
A recently completed Phase 2 metallurgical test work showed greatly improved scandium recovery results (>88%) compared 
to the already favourable test results obtained from Phase 1 completed in 2018. This will have a positive impact on the 
project’s operating costs and capital expenditures. In addition, sensor-based ore sorting methods have been found to also 
be an effective concentration method using coarse-crushed (20-50 mm) ore material, thereby reducing the need for on-site 
milling equipment and the associated additional energy cost requirements. We firmly believe that our Crater Lake project will 
provide a long-term, sustainable, low-cost source of scandium for the Quebec and global aluminum industries.
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