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PRESENTATION 

 

Ben Kahrs Hi, my name is Ben Kahrs, and I am the Chief Innovation Officer for 

Alcoa.  I am here today to discuss our strategically important R&D 

programs. 

When we consider the potential for growth in either the aluminum or 

alumina business, both capital efficiency and enhanced margins are 

fundamentally important.  Prices over the last decade have generally not 

supported substantial capacity growth outside of China. 

First and foremost, our technology programs must make us more 

competitive, typically by either lowering costs or increasing efficiencies.  

Another critically important consideration is environmental performance 

and specifically lowering carbon intensity.  Given Alcoa’s aspiration of Net 

Zero by 2050, we consider how our R&D options can help us to solve 

these goals. 

Finally, as we look forward, we believe that post-consumer recycling will 

continue to grow as customers look to meet increasing aluminum demand 

with low carbon alternatives. 

I’m here today to talk about 3 key projects: our ELYSISTM Joint Venture, 

the Refinery of the Future, and ASTRAEATM – Alcoa’s new, patented 

process to convert post-consumer scrap into high purity aluminum. 

Before we talk through the R&D projects, consider how carbon intensity 

has developed over the recent decade. 

In the smelting section of the slide, the chart shows the carbon intensity 

measured in tonnes of CO2 equivalent emissions per tonne of aluminum 

produced.  This includes all scope 1 & 2 emissions.  The chart shows 

plant emissions as well as the fuel source for the smelting process.  It 

clearly shows the difference between a plant fueled by renewable energy 

rather than natural gas or coal.  Of the plants operating in 2020, those 

that were built before 2010 had an average intensity of 9.5 while those 

built in the last decade average 13.3.  This demonstrates the strong 

reliance of coal-driven power plants to support recent growth and as we 

look forward, roughly half of the announced growth projects are still coal 

driven. 

In the refining section, the chart again shows how much of the current 

fleet is driven by coal.  Of the plants operating in 2020, those built before 

2010 have an average intensity – on an aluminum tonne equivalent basis 

– of 2.2 while those built in the last decade average 2.6.  There are no 
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fully renewable-powered refineries, and the list of announced growth 

projects are almost exclusively coal driven. 

In both aluminum smelting and alumina refining, the growth in the last 

decade has made the industry higher in carbon intensity. 

Alcoa’s smelting fleet is 78% renewable energy powered, not including 

the upcoming restart of the Alumar smelter. The refining fleet, because 

it’s mostly natural gas and operates at industry-leading efficiencies, is 

clearly in the low end of the 1st quartile on the carbon intensity curve. 

The International Energy Agency, IEA, has been defining industry-specific 

targets for carbon reduction which help to support the Paris Accords and 

the 1.5-degree scenario. 

Alcoa is a member of the International Aluminum Institute (IAI), which has 

been working with the IEA to convert these targets into a combination of 

technical pathways and reduction projections. 

The chart at the bottom left illustrates the total carbon intensity for scope 

1, 2, and 3 [emissions], excluding the downstream customer’s emissions.  

When compared to the global average of almost 17 tonnes per tonne, 

Alcoa was 7.2 in 2020.  Once again, the connection to fossil-fuel driven 

electricity has a dramatic impact on carbon intensity in total, and Alcoa is 

on the low end of the curve. 

The right side of the page summarizes two key aspects of the IAI 

projections which align to the 1.5-degree scenario.  While the total 

aluminum supply is projected to increase by 55% over 2018 levels, the 

supply coming from post-consumer scrap is expected to grow by 250%. 

On the bottom right, this chart shows the rapid decarbonization needed to 

reach the reduction targets set for the aluminum industry by IEA.  From 

the levels in the baseline year of 2018, roughly 75% of All CO2 must be 

eliminated from the total aluminum supply chain by 2035 – this is just 14 

years from now.  When considering the potential capital outlay, the need 

for innovative solutions, and the global nature of the reduction, such a 

reduction will likely only be possible with a significant, global price on 

carbon. 

This slide shows a roadmap to a decarbonized future. As shown on the 

bottom section of the slide, some of the advancements will need to be 

developed by other industries.  For example, in mining, we need to 

connect to fully renewable grids and to convert our mobile equipment fleet 

to either battery or green-hydrogen power.  For transportation, we need 

renewable fuel options for maritime, rail and trucking.  We look forward to 
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working with power and transportation industries, and governments, to 

pursue adoption over time. 

The upper portion of the slide represents Alcoa’s technology package to 

decarbonize the vast portion of the upstream aluminum supply chain.  

The intent of all these programs is that they can be applied to both the 

retrofit of current operations as well as for new capacity. 

First in refining, we are announcing our Refinery of the Future (RoF) 

project.  The dual goal of the RoF program is to reduce the capital cost of 

refining growth and to provide full decarbonization of the refining process. 

Secondly, our ELYSIS joint venture, in partnership with Rio Tinto and 

Investissement Québec aims to lower operating costs and improve 

productivity, as well as fully eliminate all direct CO2 from the smelting 

process and to produce oxygen as a byproduct. 

Third, we announce today Alcoa’s project to enter the post-consumer 

recycling business.  Alcoa’s proprietary process is called ASTRAEA, and 

it focuses specifically on the growing supply of post-consumer scrap and 

the imperative to employ it to meet growing aluminum demand. 

Finally, Alcoa’s Centers of Excellence continue to work with customers on 

alloy development which allows for more recycling and elimination of 

heat-treat requirements. 

This broad list of projects aims to provide an end to end solution for all 

major CO2 emissions in the upstream aluminum business. 

The first of the three projects that we’ll review today is the ELYSIS Joint 

Venture.  The goal of the JV is to industrialize and commercialize the inert 

anode smelting technology, which was originally developed by Alcoa.  As 

discussed on the previous slide which dimensioned the 1.5-degree 

scenario, successful global deployment of inert smelting technology is a 

fundamental requirement for the entire market to reach net zero 

performance. 

The goals of the technology are simple: provide an anode that last for at 

least two years, eliminate all OPEX costs associated with calcined coke, 

coal tar pitch, green mills, baking furnaces, and their associated 

emissions, provide a process that eliminates CO2 and emits oxygen, 

provide avoidance of any future CO2 costs associated with the direct 

emissions [and]provide a platform and capital efficiency that supports 

both the retrofit of existing technology as well as the installation of 

brownfield and greenfield growth 
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When considering the last point, it’s important to consider the value 

proposition of an adopting customer: 

In a retrofit, this technology is effectively a cost-reduction project.  While 

the customer does have a small volume increase, the main financial value 

to the customer is the elimination of the carbon anode value chain and 

everything that comes with it.  Additionally, the risk mitigation of protecting 

the operations against future CO2 pricing as well as having a modernized 

technology set allow the plant to look forward to decades of competitive 

performance in the commodity aluminum market. 

In a greenfield or brownfield situation, the technology is actually more 

attractive.  If an aluminum company has decided to invest in growth, the 

ability to avoid all capital associated with the carbon plant and to deploy 

capital which eliminates carbon cost and exposure to carbon pricing is 

extremely attractive. The new operation also enjoys the same OPEX and 

productivity enhancements as in the retrofit case. 

Now let’s discuss Alcoa’s Refinery of the Future program.  As the world’s 

leading 3rd party alumina supplier, Alcoa is focused on the modernization 

of our existing fleet as well as effective formula for growth.  Doing so 

requires a range of solutions that address the simplification of the refinery 

to reduce the capital intensity of growth, the minimization or complete 

elimination of bauxite residue and finally the key decarbonization needs.  

We’ll focus today on two key technologies that address the 

decarbonization needs. 

Mechanical vapor recompression or (MVR) takes the place of virtually all 

fossil-fuel energy consumed in the boilers.  In a traditional Bayer refinery, 

steam consumed in the process is allowed to transfer into a liquid phase 

before returning to the boilers as condensate.  With MVR, we capture the 

low-pressure steam before it reaches liquid and re-compress it back to 

the high-pressure steam needed for digestion.  This avoids significant 

energy losses and allows the plant to operate from renewable electricity.  

The process also results in up to a 35% water savings, which is an 

important element of the total ESG program. 

Electric calcination is a direct replacement of a traditional, direct-fired 

calcination plant.  The operating environment inside the calciner is 

radically changed and self-enclosed rather than emitting large amounts of 

steam.  The result is not only effective calcination of the product but also 

the retention of 100% of the water from the original feedstock.  The result 

is water conservation as well as connecting the calciner to a renewable 

electric grid. 
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In total, the Refinery of the Future project is intended to provide a first of 

its kind, zero-CO2 alumina manufacturing process and a path towards 

future profitable growth. 

The final innovation project that we will discuss today is ASTRAEA.  

Alcoa has been developing a patented process which can be used to 

purify any scrap into purity that surpasses that of any known smelter. 

Looking at the figure on the page, aluminum metal purity is arranged 

vertically with the least valuable scrap on the bottom and the highest 

purity product on the top.  Commodity grade is P1020, which means 0.1% 

silicon and 0.2% iron.  With few exceptions, most smelters have the 

technical capability to produce up to P0404 depending on how they 

deploy technology.  The market has two, currently available solutions, 

that can translate P0610 or P1020 into higher grades.  However, Alcoa is 

aiming to build a robust solution capable of taking any post-consumer 

scrap, regardless of alloy combination, and to beneficiate it up to P0101. 

Here is a key example:  

One of the most plentiful and low-value aluminum scraps is Zorba.  Zorba 

is the first cut of aluminum scrap that comes from an auto shred plant and 

because the average car [that] is shredded has an array of different 

aluminum alloys as well as other metals, Zorba is relatively low value 

because it cannot be blended at any significant rate into most 

chemistries.  The exception is aluminum engine blocks, which have very 

wide chemical limits.  However, the engine block market is expected to 

decline with the reduction in internal combustion engines as electric cars 

take more market share. 

The remainder of the Zorba is then shipped out of North America, largely 

to southeast Asia.  The long position in North America is currently 1.3 

million [metric] tonnes per year and growing. 

Alcoa’s ASTRAEA process could allow for a new value chain to make 

aluminum.  Rather than the traditional process to dig up bauxite, refine it, 

and smelt it, the value chain is much simpler.  Using this technology, our 

new mine would be a car shredding facility and we can convert that scrap 

directly to super-purity levels using Alcoa’s ASTRAEA process. 

And while Zorba has been chosen as the initial feedstock, virtually any 

low-value scrap can be considered. 

To reiterate, Alcoa is pursuing a full package of technology solutions to 

improve profitability, support growth and decarbonize the industry.  Each 

of these projects is in some part of the R&D phase. 



6 

Alcoa Corporation 
Monday, November 8, 2021, 8:00 AM Eastern 

As ELYSIS has already announced previously, we are currently in a 

scale-up phase which involves transitioning from a large pilot scale to a 

modern, industrial amperage of 450 kAmps. That process is going well 

and scheduled to complete in 2023.  Given our confidence in the product 

development, ELYSIS has already announced two important items.  First, 

ELYSIS expects to have its technology available for sale in 2024 with the 

first hot metal from the project coming roughly two years later.  Secondly 

in 2022, ELYSIS will begin the design, engineering, and location studies 

for a facility that can produce the breakthrough, proprietary materials 

fundamental to the inert anode, zero-carbon smelting process. 

For MVR, Electric Calcination, and ASTRAEA, each of them is currently 

at the bench to small pilot level. We cannot comment to any detailed 

timelines at this point but expect to have pilot demonstrations on MVR 

and ASTRAEA in place by 2023. 

While the programs have not yet progressed to generate detailed capital 

estimates, Alcoa will continue to make investments if we see the projects 

as financially viable.  We are currently developing projects as part of an 

effective retrofit and growth option that allows our company to succeed in 

a carbon constrained world, and we will continue to follow a rigorous 

business case evaluation. 

Thank you very much for your time today. 

 

 

 

 

 

 


