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Executive Summary 
 

With both global demand and price for aluminum increasing 
substantially, technologies that can help the industry 
maximize output while reducing carbon emissions are key.  
 
 
 
Among its offerings, PyroGenesis offers a growing range of industrial technology 
solutions for the aluminum industry. In fact, the aluminum sector has long been one of 
PyroGenesis’ success stories, continuing to not just bear fruit, but to explode with 
opportunity in several different directions. 
 
The company’s primary expertise in this area is in the recovery of valuable metal and 
chemicals from the aluminum element known as dross. Dross is a residual waste of the 
aluminum smelting process. 
 
The aluminum industry had previously developed methods to mechanically separate 
the still-valuable aluminum from the dross for re-use. The majority of those methods, 
however, were sometimes dangerous and volatile, with less than optimum efficiency, 
while leaving a hazardous salt cake that needs to be stored or landfilled – a situation 
that is become increasingly difficult as landfill bans multiply. 
 
PyroGenesis has modernized and significantly enhanced the dross process, 
introducing a salt-free method to recover much more – up to 98% – of the valuable 
aluminum left in dross, a 20% higher rate than the most commonly used process (the 
rotary salt furnace), and with a 50% lower operating cost, a lower carbon footprint and 
energy consumption, and a higher return on investment. 
 
As a result, PyroGenesis’ DROSRITE™ systems are in-demand, with the company 
having won some of the largest dross recovery projects internationally, making the 
company one of the largest and certainly the fastest growing dross recovery solutions 
in the world, with 14 large Drosrite™ systems completed (11) or ordered/requested (3). 
 
PyroGenesis contends that while the material and financial advantages alone of 
Drosrite™ will prove to make this technology increasingly more popular as the industry 
solution of choice, there exist several macroeconomic and geopolitical factors that will 
impact that popularity even further. 
 
These factors, highly interrelated, include: increasing worldwide demand for aluminum; 
the pressing global movement to reduce greenhouse gas and carbon emissions; rising 
energy prices; supply chain disruptions; volatility caused by international events such 
as the conflict in Ukraine; and increased aluminum prices. 



PyroGenesis’ Aluminum Industry Process Improvement: 
Macroeconomic & Geopolitical Perspective 

4 

 

 
 
 
The Impact and Crucial Importance 
of Aluminum 
 

An energy-hungry industry faces a reckoning, as the 
growing popularity of its metal collides with demands for a 
higher quality product and lower environmental impact. 
 
 
 
As the second most-used metal in the world by mass (after steel), and the most widely 
used non-ferrous (metals containing no iron) metal, aluminum is integral to both vital 
and non-vital industries worldwide. 
 
With incredible usefulness, due to its very low electrical resistance, high strength-to-
weight ratio, and durability, aluminum has found widespread applications across 
construction, electronics, transport, power transmission, food packaging, automotive 
parts, batteries, and aerospace. 
 

Aluminum Global Uses, 2020 31 

 
 
 
 
 
 
 
 
 
 
In short, the world relies on aluminum. Fortunately, aluminum is very common, making 

up about 8% by mass of the Earth’s crust; only silicon and oxygen are more abundant.1 

 
Unfortunately, aluminum does not exist in a pure state in nature, so is never found in 
isolation like, for instance, gold and silver, but rather as a compound in one of 270 
different minerals, from which it has to be extracted and refined. 
 
The most common extraction method is through two processes: the first – the Bayer 
Process – refines bauxite, a naturally occurring ore composed primarily of one or more 
aluminum base minerals such as aluminum oxide, to produce the substance known as 
alumina. The second, the Hall–Héroult process, uses electrolysis to release pure 
aluminum from that alumina. 
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Combined, this primary aluminum production results in the highest quality aluminum, 
but does so through one of the most energy-intensive and greenhouse gas producing 
processes in all industry. 
 
Production of 1 kg of aluminum requires between 13.5 to 17 kWh of electricity. While 
the best smelters, like at Alcoa, the world’s largest producer, use about 13 kWh (46.8 
megajoules) of electrical energy to produce one kilogram of aluminum, the worldwide 

average is approximately 15 kWh/kg (54 MJ/kg) or 15,000 kWh per tonne. 2 

 
In such an energy-intensive industry, the availability of lower-cost renewable power will 
be key to reaching the desired “net zero by 2050” goal that also limits global warming 
to +1.5°C–2°C, a scenario set out by the International Panel on Climate Change 
(IPCC) and affirmed by many in the aluminum sector. Regional dissimilarities in power 
source will make the transition to renewables difficult for some companies, and also 

more expensive. 30 

 

Global power mix and primary aluminum production (2019) 3 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Currently, primary aluminum production accounts for 1.1 billion tonnes of CO2 
emissions per year, or 2% of global human-caused GHG emissions – an impact similar 

to global aviation or shipping. 3 

 
Aluminum, however, is highly reusable. In fact, 95-98% of aluminum can be recycled, 
and 75% of all aluminum ever produced is still in use thanks to its excellent recycling 

characteristics and metal durability. 4 
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Furthermore, this recycling of aluminum scrap, or secondary aluminum production, 
requires just 5% of the energy of primary aluminum production – saving 90-95% of the 
energy needed to make aluminum from bauxite ore, and at drastically lower GHG 

emissions totals. 5 

 
But while primary aluminum is sought after for use in critical applications in science and 
manufacturing, secondary aluminum produced from recycled scrap traditionally 
contains higher levels of impurities, with quality and consistency issues restricting its 

use to items like beverage cans and automotive castings. 6 

 
Consequently, any quantity of higher quality aluminum saved during primary aluminum 
production (such as provided by PyroGenesis’ Drosrite™ dross recovery system) is 
considered a tremendous in-stream benefit, providing noteworthy savings in time, cost, 
and degradation relative to the secondary production process – while also increasing 
the output of higher value primary aluminum whose availability will be under mounting 
pressure for decades to come. 
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Rising Aluminum Demand 
 

Technologies that can help existing facilities maximize their 
output of high-quality aluminum will be coveted as 
worldwide demand accelerates. 
 
 
 
Overall aluminum demand is expected to increase by up to 80% by 2050, to 180 million 
tonnes, including both recycled and primary metal (with the global demand for primary 
aluminum expected to increase separately by 50% during that period), due to rapid 
population and economic growth over the coming decades. 
 
These forecasts, from the International Aluminum Institute, the body representing the 
global primary aluminum industry, suggest that the main growth drivers will be 
increasing demand in strategic applications where aluminum’s unique properties make 
it the material of choice, including mobility, building and construction, packaging, and 

light-weight, fuel-efficient vehicles, among others. 7 

 
As global demand for aluminum increases over the next 30 years, it had been 
anticipated the need would be met primarily by China and Southeast Asia, the largest 
aluminum-producing regions. 
 
However, that expectation is in doubt. 
 
China has long been not only the largest producer of aluminum – in 2021 accounting 
for 57% of the world’s primary aluminum production – but also its largest consumer, as 
the country remains a massive net exporter of semi-manufactured products. But as 
China’s economy grows, its need for aluminum is so great that in 2020 the country 
became a net importer of unwrought aluminum and alloys, importing ever more primary 
metal to feed both its massive internal needs, plus the needs of products locally 

manufactured for export. 8 

 
Meanwhile, in Russia, the world’s second largest aluminum producer, the situation is 
uncertain. At Rusal, the world's biggest aluminum producer outside China that plays a 
vital role in global supplies by accounting for 6% of global output, production at the 
Nikolaev alumina refinery in Ukraine has been halted, due to obvious logistical 
challenges on the Black Sea as a result of the war. The loss of this alumina supply is a 
key risk in Russia and beyond, as it represents an eventual suspension of primary 

smelting capacity in Russia, impacting around 900,000 tonnes a year. 9 
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The U.S., the #2 consumer of aluminum, does not have the ability to offset China’s 
supply shortcomings. Over the past few decades, the price of electricity kept rising to 
the point where primary aluminum production in the U.S. is no longer economically 
viable. The United States has gone from having 23 operational aluminum smelters in 
1993 to just six today, with most running far short of maximum capacity. 
 
The decline has been fast. At year-end 2020, three companies—Alcoa, Century 
Aluminum, and Magnitude 7 Metals—operated six primary aluminum smelters, 
compared to 2010 when five companies operated nine primary smelters in the USA. 
 
Those remaining American smelters, who operated at about 49% capacity in 2020, 
down from 60% in 2019, are at risk. Century Aluminum, the largest producer of primary 
aluminum in the United States, operates the last U.S. smelter capable of producing 
high purity aluminum necessary for defence and military applications, from the 
company’s Hawesville, Ky. smelter – a facility that, over the past ten years, has twice 
issued 60 days notices of permanent closure, before pulling its business back from the 

brink while laying off more than 300 people in the meantime. 10 

 
But that smelter is coal-fired, a more expensive and at-risk approach as both electricity 
costs and decarbonisation efforts continue their escalation, potentially forcing the hand 
of its corporate owners. Indeed, many major American aluminum companies like Alcoa 
have long considered the North American market a unified whole. As such, when they 
go searching for cheaper operating locales, they’re more apt to find it in Canada, even 
building their own hydroelectric dams or helping lobby for increasing power capacity. 
 
In the face of such momentum, even protectionist attempts have soured. In September 
2020, after the Trump administration announced a 10% import tariff on Canadian 
aluminum, the threat of retaliatory counter-measures by the Canadian government 
forced the US to pause tariff implementation until after the American federal election, 

subsequently dropping the idea completely. 11 

 
As a result, with the geographical locations of most remaining smelting facilities in 
North America being in low-cost geographies, about 70% of electricity consumed in 

smelting facilities comes from existing hydroelectric sources. 12 

 
As that continued shift impacts industry competitiveness more and more across the 
world, and with construction timelines for new dams stretching into decades, the dawn 
of the remaining North American coal-fired smelters is in sight – while hydroelectric 
powered smelters alone may struggle to support rising primary aluminum demand.  
 
More recently, at En+ Group in Russia, the world's largest supplier of hydropower-
produced aluminum with 20% of the market, 2018 trade sanctions have increased and 
product sales are threatened. The company’s owner came under personal sanctions in 
the UK and U.S., then jeopardized the company’s status with Russian officials after 

breaking ranks with official government line by calling for the end to the war. 13 

 
With rising global demand for aluminum, plus on-going volatility at the supplier level, 
technologies and processes such as PyroGenesis’ Drosrite™ dross recovery systems 
that can help existing facilities maximize their output of aluminum will be coveted, both 
short and long term.  
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Decarbonisation  
 

Many hurdles lie ahead as the industry lags behind its 
timeline for achieving a net zero emissions goal by 2050, 
while maintaining product quality and increasing production. 
 
 
 
Running parallel – somewhat paradoxically in the face of energy shortages – to the 
rising demand for aluminum, is a growing consensus about the need for the aluminum 
industry to decarbonise. 
 
The electro-intensive global aluminum industry needs to slash its emissions 80% by 
2050 to keep in line with the International Energy Agency's “Beyond 2 Degree 
Scenario” (B2DS) and the Paris Agreement, as well as much of the industry’s self-
imposed deadlines – a difficult proposition given the expectations of increased demand 

for the metal. 14 

 
Examples of aluminum players’ public climate ambitions 30 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Outside of North America, the biggest challenge facing the aluminum sector in meeting 
this goal is the overwhelming reliance on fossil fuel-based electricity. Using China, the 
world’s largest aluminum producer by far (with 57% of world output) as an example, 

over 80% of their aluminum capacity uses coal-fired power.15 An industry having to 

amend their practice becomes further contested when one considers how entire 
countries struggle under the impact of the same goal. 



PyroGenesis’ Aluminum Industry Process Improvement: 
Macroeconomic & Geopolitical Perspective 

10 

 
 
China relies on massive amounts of coal to keep people warm, but some provinces 
struggle to keep the lights on amid Beijing’s determination to cut emissions, reduce 
power prices, and cut coal production. Despite China making significant investments in 
alternative energy sources such as solar and hydropower, coal remains the dominant 

source, accounting for 68.5 per cent of the nation’s power supply in 2020. 16 

 
Total primary energy demand by fuel in China 35 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
This divergence of emission goals and on-the-ground power source reality led to the 
current situation, when starting in Fall 2021 China found itself in the grips of a national 
power crisis. 
 
Partly as a result of conflict between market-oriented coal prices and government-
controlled electricity rates, the country’s power generators decided they couldn’t justify 
power production with record coal costs cutting into profit margins, so started slowing 
power generation, leading to widespread rationing and outages. 
 
Compounding the situation, the central government’s non-negotiable carbon reduction 
targets had forced many provincial governments to impose widespread power cuts. 
Sixteen of mainland China’s 31 provincial-level jurisdictions were found to be rationing 

electricity as they raced to meet Beijing’s annual emissions reduction targets. 17 

 
Against this backdrop, aluminum production in China suffered a 2.3 million tonne drop 
since the onset of the power crunch. 
 
Analysts have stated that China’s pledge to start phasing down coal use from 2026 
spells potentially more trouble for the country’s primary aluminum sector; with Beijing 
planning to peak carbon emissions by 2030, it suggests more cutbacks are coming. 
 
As a result, a further global supply crunch is likely, and as more smelters seek to 
expand despite already inadequate energy sources (non-renewable and renewable), 
the energy system will put further strain and price pressure on industry. 
 
Technologies like PyroGenesis’ Drosrite™ dross recovery system that can help 
increase existing aluminum supply, while also contributing to decarbonisation efforts, 
look set to see widespread adoption. 
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Surging Energy Prices  
 

As countries undertake difficult and costly transitions from 
carbon-based energy, industry must find ways to adapt 
while driving greater ROI as they compete for finite power. 
 
 
 
While aluminum made with hydro-electricity has one-fifth of the carbon footprint of 
aluminum made with coal-fired electricity, it also has a lower production cost. As a 
result, the momentum behind hydroelectricity as the preferred generation technique 

continues. 18 

 
For instance, Aluminerie Alouette in Sept Îles Quebec, the largest primary aluminum 
plant in North America and one of the lowest operating-cost primary aluminum plants in 
the world, receives its power from the Churchill Falls Hydro Electric project in nearby 
Labrador. 
 
On an even grander scale, the output of the Kárahnjúkar Hydroelectric Plant in Iceland 

is devoted entirely to the Fjardaál aluminum smelter. 19 

 
But these initiatives notwithstanding, the on-going energy shortages are taking a toll on 
global aluminum output. 
 
Indeed, even renewable energy is under pressure, in a variety of ways. Partly driven by 
decarbonisation efforts, Chinese industrial planners constructed several large 
hydroelectric dams to help the industry pivot away from coal, but energy regulations 
combined with an unusual drought exacerbated energy shortages and forced the 
country to divert energy away from industrial sectors, like aluminum smelters, and back 

to regular consumers, impacting output. 20 

 
Similar power woes have spread to Europe, with the European continent gripped by 
one of the worst energy crunches in history, as a complicated series of market, 
political, and geographic factors have united into a perfect storm. 
 
As the European Union gradually cuts down on its long-time dependency on fossil fuels 

– renewables became the regions main source of electricity for the first time in 2020. 21 

https://en.wikipedia.org/wiki/Churchill_Falls
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But the shift has not been fast enough, or widespread enough, to contain the fallout 
from the power crunch as renewable energy was put to the test under unpredictable 
weather conditions in 2021. 
 
For instance, 2021 saw an unusual period of light wind – what UK energy giant SSE 
described as “one of the least windy [periods] across most of the UK and Ireland and 
one of the driest in SSE’s Hydro catchment areas in the last seventy years”. As a 
result, the company’s renewable assets produced 32% less power than expected 
between April 1 and Sept. 22. Subsequently, colder-than-expected winter temperatures 

led to a higher-than-usual power demand, adding to the problem. 22 

 
While waiting on additional renewables and green alternatives like wind and solar to be 
rolled out and integrated into the grids, many countries resort to natural gas as a 
transitional resource.  
 
Prices of natural gas have subsequently skyrocketed, helped along by a surge in 
demand for energy as countries come out of the restrictions imposed by the pandemic. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Moreover, natural gas is used heavily for residential heating and cooking in Europe, 
making the price surge even more noticeable for consumers. 
 
Citizens in countries like Spain, Italy, France, and Poland have seen all-time-high 
energy bills. Gas more than tripled last year, and energy companies, analysts, and 
traders suggest high prices are set to persist. 
 
Bank of America Corp. estimates European households will pay an average of 54% 
more for energy this year than in 2020, with the biggest increases in the U.K. and Italy, 

where average yearly bills are set to jump by the equivalent of more than US$1,000. 23 

 
All of this has affected smelting activity. Global aluminum production rates started 
falling at the end of 2021 as power constraints spread from China to Europe. 



PyroGenesis’ Aluminum Industry Process Improvement: 
Macroeconomic & Geopolitical Perspective 

13 

 
 
Analysts at Citi estimate around 800,000 tonnes of smelter capacity has been curtailed 
in the region, with up to 1.2 million tonnes at risk from soaring power prices. As of 
January 2022, four smelting operations have announced curtailments totalling over half 
a million tonnes of annual production capacity, with others flexing output to mitigate 

power-load price spikes. 24 

 
“Exorbitant energy prices” were cited by US producer Alcoa as the reason for a two-
year curtailment of its 228,000-tonne per year San Ciprian smelter in Spain. The plant 
will be put out of action, returning in January 2024 with renewable power contracts. 
 

And there are others: 25 

 

• The KAP smelter in Montenegro, which began powering down its 120,000 tonnes of 
annual capacity in the middle of December 2021, as the plant’s owner Uniprom was 
facing a jump in its power bill from 45 euros ($50.89) to 120 euros per megawatt-
hour at the start of 2022. 

 

• Romanian producer ALRO is reducing output from five to two potlines at its Slatina 
smelter, operating at around one-third capacity until further notice. 

 

• Norway’s Hydro doubled down on the amount of capacity it is idling at its Slovalco 
smelter in Slovakia, reducing production to 60% of the plant’s annual capacity of 
175,000 tonnes per year, citing “very high energy prices (which) show no sign of 

improvement in the short term”. 25 

 
Europe’s lengthening list of smelter casualties is a warning sign that high energy prices 
pose a long-term, fundamental challenge for the aluminum industry globally. 
 
As a result, the more an active plant can maximize the amount of viable metal during 
its initial primary processing, including through effective rescuing of metal from dross 
using a system like PyroGenesis’ Drosrite™ dross recovery system, the greater the 
return on investment from the smelting process as a whole. 
 

https://investors.alcoa.com/news-releases/news-release-details/2021/Alcoa-Reaches-Agreement-on-Future-of-San-CiprinSmelter/default.aspx
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Rising Aluminum Prices 
 

The industry faces challenges as it hopes to capitalize on 
soaring demand and price; with new primary production 
capacity uncertain, maximizing current output is vital. 
 
 
 
With energy supply under pressure, and demand for aluminum increasing, aluminum 
prices spiked to their highest levels ever, surpassing prices seen only once in 30 years. 
 
In October 2021, the price soared to a 13-year high of US$3,000 a tonne, the highest 
mark since 2008. Before reaching that milestone, aluminum was generally priced in the 

range of US$1,500 to US$2,000 a tonne. 26 

 
With Chinese output cuts, a rapid increase in the price of alumina (from which 
aluminum is made), diminishing exchange stockpiles, and fast-growing demand, 
volatility was so high that aluminum prices increased 50 per cent for the year, including 

15 per cent in only three weeks as speculation grew. 27 

 

Aluminum Monthly Price – US Dollars per Metric Ton 36 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
As the war in the Ukraine drove supply chain issues and additional sanctions on 
Russia, prices spiked further – up to $3,487 a tonne – on worries about supply 

reductions from aluminum powerhouse Rusal. 28 
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All this is happening during a time when corporations – particularly from the 
automotive, electronics, and packaging industries, including Apple and Toyota – have 
already begun demanding "green" or lower carbon aluminum for their products, with a 
carbon footprint of less than 4 tons of CO2 per ton of aluminum.  
 
Producers, notably the operators of hydroelectric-powered smelters in Norway and 
Canada who can promote their environmental credentials, are seeing an opportunity, 

with some aiming to charge premium prices for their “green” product. 29 

 
Traditionally, high prices and new market opportunities would incentivize more 
production, but much depends on maintaining a sufficient energy supply – currently 
imperilled – to support power-hungry aluminum smelters.  
 
With a massive global decarbonisation effort underway, and as the number of new 
hydroelectric dams that can be built is limited (by high cost, lengthy construction 
timelines, and protracted government review and approval processes), the key financial 
opportunity is currently weighted toward maximizing the metal from existing output 
rates. 
 
With aluminum prices already at all-time highs, demand growing, and new production 
constrained by a plethora of macroeconomic and geopolitical conditions, every bit of 
aluminum counts. 
 
PyroGenesis’ Drosrite™, offering the ability to recover high quality aluminum from 
primary smelting dross at the highest rate in the industry, at a lower operating cost and 
while contributing to decarbonisation, is one of the few readily available technologies 
offering immediate benefit. 
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Conclusion 
 

Volatility and structural challenges – both short and long-
term – will continue to impact the aluminum industry’s 
energy, production, and cost, highlighting the need for 
process technology solutions to supplement growth plans. 
 
 
 
To meet targeted Net Zero emissions reductions by 2050 during a period when 
aluminum demand is expected to grow by up to 80%, the aluminum industry must 
increase drastically the output of secondary aluminum, expand the use of renewable 
power, and reduce carbon-fuelled production. But large hurdles remain.  
 

 Global Share of Primary and Recycled Metal Production 34 
 
 
 
 
 
 
 
 
 
 
 
 

Global Industry Power Mix 2010 VS. 2020 32 
 
 
 
 
 
 
 
 
 
 
 
 
 

First, the global share of  
secondary aluminum 
production has 
remained relatively 
constant since 2000, 
at 31-33% of total 
aluminum output, with 
34% in 2019 
representing the highest 
share during this 

period.32 

 

Second, while 
hydropower is currently 
used for 25% of global 
aluminum production – 
even while hydropower 
accounts for only 15% 
of the world’s power mix 
– this share has fallen 
since 2010, when 40% 
of aluminum production 
was fuelled by 

hydropower. 33 
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This decrease is largely due to the fact that over the last decade, aluminum production 
has increased by over 50% in total, largely driven by expanding aluminum production in 
China (where coal supplies 90% of production) and the Gulf states (where natural gas 

and coal are used extensively). 33 

 
Finally, as the pandemic and the war in Ukraine caused logistics and supply chain 
volatility, it also fully exposed the vulnerability of aluminum producers to power 
availability and energy price uncertainty.  
 
Which leaves the over-riding question: how can the industry meet its looming carbon 
reduction targets? 
 
According to the International Energy Agency (IEA), the answer lies in “[for secondary 
production growth] improved end-of-life scrap collection and sorting, to enable greater 
production from scrap”, as well as “further development of new technologies to reduce 

emissions from primary production.”32 

 
PyroGenesis believes that, with its continuous technological breakthroughs, on-going 
joint ventures with major aluminum industry producers, and more widespread 
commercialization of its industry-leading (and patented) clean-energy process 
improvement and metal recovery technologies, the company will play a major role in 
helping the industry meet its emissions and production optimization goals over the next 
few decades. 
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Appendix: 
Sources and Additional Reference  
 

Sources 
 
1. The Most Abundant Elements In The Earth's Crust 

The World Atlas 
https://www.worldatlas.com/articles/the-most-abundant-elements-in-the-earth-s-crust.html 

 

2. Electricity consumption in the production of aluminum 
MrReid.Org 
http://wordpress.mrreid.org/2011/07/15/electricity-consumption-in-the-production-of-
aluminium 

 

3. Why addressing the aluminum industry’s carbon footprint is key to climate action 
By Renee van Heusden, World Economic Forum; Morrison Harry, Accenture; Mary Puleo, 
Accenture; World Economic Forum 
https://www.greenbiz.com/article/why-addressing-aluminum-industrys-carbon-footprint-key-
climate-action 

 

4. Infinitely Recyclable 
The Aluminum Association 
https://www.aluminum.org/Recycling 

 

5. The Aluminum Manual  
European Aluminum Association 
https://www.european-aluminium.eu/media/1531/aam-materials-1-resources.pdf 

 

6. A Review of Secondary Aluminum Production and Its Byproducts JOM 73, 2603–2614 
Padamata, S.K., Yasinskiy, A. & Polyakov, P  
https://link.springer.com/article/10.1007/s11837-021-04802-y 

 

7. World aluminum industry must cut emissions by 77% by 2050 –IAI Reuters 
https://www.reuters.com/world/china/world-aluminium-industry-must-cut-emissions-by-77-
by-2050-iai-2021-03-16 

 

8. As aluminum surges in China, so do carbon emissions 
By Muyi Yang, Ember Climate, Independent Energy Think Tank 
https://ember-climate.org/insights/research/as-aluminium-surges-in-china-so-do-carbon-
emissions 
 

9. Rusal halts alumina shipments from Ukraine, Mining.com 
https://www.mining.com/rusal-halts-alumina-shipments-from-ukraine 

 
10. The Effect Of Imports Of Aluminum On The National Security 

U.S. Department of Commerce 
https://www.commerce.gov/sites/default/files/the_effect_of_imports_of_aluminum_on_the_n
ational_security_-_with_redactions_-_20180117.pdf 
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11. US calls off tariffs on Canadian aluminum – for now 

By Kathleen Harris, Alexander Panetta, CBC News 
https://www.cbc.ca/news/politics/aluminum-tariffs-trade-trump-trudeau-1.5724391 

 

12. Sustainability the new battleground for aluminum producers 
By Andy Home, Reuters 
https://www.reuters.com/article/us-metals-aluminum-ahome-column-idUSKBN1X11E5 

 

13. War threatens supply of ‘green’ aluminum for cars, beer cans 
By Jale Holzman, Corbin Hiar, Politico 
https://www.politico.com/news/2022/03/04/war-threatens-global-market-of-green-aluminum-
00013400 

 

14. Aluminum, shaping a better tomorrow, International Aluminum Institute 
https://international-aluminium.org/iai-releases-aluminium-sectors-decarbonisation-dataset-
in-line-with-the-international-energy-agencys-beyond-2-degrees-findings 

 

15. Carbon neutrality goal forces Chinese aluminum smelters away from captive coal power 
By Wood Mackenzie 
https://www.woodmac.com/press-releases/carbon-neutrality-goal-forces-chinese-
aluminium-smelters-away-from-captive-coal-power/ 

 

16. China’s power crisis: why is it happening, how bad is it, and what if it continues into the 
freezing winter months? 
By Amanda Lee, South China Morning Post 
https://www.scmp.com/economy/china-economy/article/3151710/chinas-power-crisis-why-it-
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Aluminum price jumps to record as Russian attacks boosts supply risks 

Bloomberg News 
https://www.mining.com/web/aluminum-price-jumps-to-record-as-russian-attack-boosts-
supply-risks 

 
Aluminum Hits Highest Since 2008 on LME, Closes in on a Record 
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on-lme-closing-in-on-a-record 
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By Joe Deaux, Bloomberg 
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How Tariffs on Canadian Aluminum Hurt the Climate 
By Lloyd Alter, Treehugger 
https://www.treehugger.com/how-tariffs-on-canadian-aluminum-hurt-the-climate-5074147 

 
U.S. Aluminum Manufacturing: National Security and Tariffs 
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thrived-under-u-s-section-232-import-measures 

 
Aluminum Production 

Alton T. Tabereaux, Ray D. Peterson, in Treatise on Process Metallurgy: Industrial 
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https://www.sciencedirect.com/topics/engineering/aluminum-production 
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in-iceland.html 
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https://www.nwcouncil.org/reports/columbia-river-history/aluminum 
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By S&P Global Commodity Insights 
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news/metals/102021-cost-pressures-mount-for-chinas-aluminum-smelters-as-regions-end-
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demand-by 

 
International Aluminum Institute: Post-Consumer Aluminum Scrap Tops 20 Million Tonnes for 
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https://www.businesswire.com/news/home/20210525005793/en/International-Aluminum-
Institute-Post-consumer-Aluminum-Scrap-Tops-20-Million-Tonnes-for-the-First-Time 
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Global aluminum needs up to $1.5 trillion investment to decarbonize energy supplies: IAA 

By Diana Kinch, S&P Global Commodity Insights 
https://www.spglobal.com/commodity-insights/pt/market-insights/latest-news/coal/031621-
global-aluminum-needs-up-to-15-trillion-investment-to-decarbonize-energy-supplies-iai 
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By Nicholas LePan, Visual Capitalist 
https://www.visualcapitalist.com/all-the-worlds-metals-and-minerals-in-one-visualization 

 
Energy needed to produce aluminum 

U.S. Energy information Administration – EIA – Independent Statistics and Analysis 
https://www.eia.gov/todayinenergy/detail.php?id=7570 

 
Australian alumina ban will squeeze Rusal and aluminum 

By Andy Home, Reuters, via Mining.com 
https://www.mining.com/web/australian-alumina-ban-will-squeeze-rusal-and-aluminum 

 
Aluminum: Material Specific Data 

EPA: United States Environmental Protection Agency 
https://www.epa.gov/facts-and-figures-about-materials-waste-and-recycling/aluminum-
material-specific-data 

 
Why Europe’s energy prices are soaring and could get much worse 

By Jorge Liboreiro & Alberto de Filippis, Euronews 
https://www.euronews.com/my-europe/2021/10/28/why-europe-s-energy-prices-are-
soaring-and-could-get-much-worse 

 
What’s Behind Europe’s Skyrocketing Energy Prices? 

By Lars Paulsson, Bloomberg via The Washington Post 
https://www.washingtonpost.com/business/energy/whats-behind-europes-skyrocketing-
energy-prices/2022/02/08/212dec90-88d1-11ec-838f-0cfdf69cce3c_story.html 

 
Euro zone consumers in for a shock as power bills soar 

By Francesco Canepa, The Globe and Mill 
https://www.theglobeandmail.com/business/industry-news/energy-and-resources/article-
euro-zone-consumers-in-for-a-shock-as-power-bills-soar 

 
General Facts and Figures 

International Aluminum Association 
https://international-aluminum.org 

 
Vision 2050: European Aluminum’s Contribution to the EU Mid-Century Carbon Roadmap 

European Aluminum 
https://www.european-aluminum.eu/vision-2050 

 
IEFA update: Is IEA Sustainable Development Scenario reflecting the Paris Agreement? 

By Tim Buckley, Institute for Energy Economics and Financial Analysis 
https://ieefa.org/is-the-sustainable-development-scenario-reflecting-the-paris-agreement 

 
Beyond 2 Degrees: The Outlook for The Aluminum Sector Factsheet 

International Aluminum Institute 
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