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Mining session
Lithium, Cobalt, Nickel, Graphite

1. Mobility Roadmap Workshop 28 October 2021

Stefanie Degreif (Oeko-Institut)
Marie-Theres Kuegerl (Montanuniversität Leoben)

Vorführender
Präsentationsnotizen
Welcome to the Working Group on Mining. My name is Stefanie Degreif and I have the pleasure to guide us through the next 2 hours.
And as you can see I am supported by our project partner Marie-Theres from Montan University Leoben

On the housekeeping: In the first part of the working session the housekeeping is similar to the main session: 
I will start the recording now. The recording is only for the internal use to have the chance to look in the discussion later again.
please mute your microphone
For comments and questions please use the chat function
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Agenda for the working group sessions

Vorführender
Präsentationsnotizen
What is our plan for the next 2 hours

I will like to start with a short introduction of the current state of play and major challenges we have identified in the mining sector with the focus on Lithium, Cobalt, Nickel and Graphite.
If you have any questions on the we can clarify these open topics.
After the introduction I would like to give you the floor. 
Please introduce yourself with 1 sentence 
and give us a short statement – also 1 sentence - Why do you participate in this workshop and What do you want the roadmap to contain or address

And then we will go in the concrete working session on the miro board




Current state of play and major challenges in the 
mining sector (Lithium, Cobalt, Nickel, Graphite)

See „State of Play and Roadmap Concept“ on the RE-SOURCING website here

Vorführender
Präsentationsnotizen
Lets start with the presentation of the current state of play and major challenges in the mining sector. As we only have 15 minutes I can only present some selected issues here. But all details can be found in the state of play report on the project website.

https://re-sourcing.eu/static/5b2eb582e0bd432e53da92bccc290a75/sop_mobility_sector.pdf


Lithium

Vorführender
Präsentationsnotizen
Lets start with Lithium as the key element used in the powerful and lightweight Lithium ion batteries 
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Country 
overview for 
lithium mining

Vorführender
Präsentationsnotizen
Here you can see the global primary Lithium production . The production increased from 2016 to 2018. In 2019 and 2020 the production was between 80 and 90 thousand tonnes, accoring to USGS. The production shifted from South America as strongest producing region to Australia.
This trend continued in 2019 and 2020 that Australia had a share of around 50% of the global Lithium production.

With a view on the reserves, Chile is the country with the largest reserves by far with more than 40% of the global reserves. Followed by Australia with around 20%. (Reserves are the raw materials that are economically and technically mineable).
From the resources (what is known), Bolivia has the largest reservoir of Lihtium.

In the State pf play we provide further information on the companies with the highest production figures as well as European Mining activities.
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Challenges of lithium mining
− Hard rock mining (mainly Australia):

− Mining of spodumene in open pits
− Extraction followed by roasting and acid treatment
− Related problems are

− Heavy metal pollution
− Acid mine drainage
− Energy intensive processing

− Lithium rich brines in the Andes region
− Evaporating water out of a hyper-saline solution in 

arid region leading to
− Water scarcity, leading to social tensions
− Dust evolution 

− Refining mostly takes place in China

Picture “20170809 Bolivia 1505 crop Uyuni sRGB” by Dan Lundberg, 
licensed under CC BY-SA 2.0

Vorführender
Präsentationsnotizen
Lithium can either be mined from hard rock mining (which takes place mainly in Australia) or from continental brines (mainly in South America).
In the case of hard rock mining  lithium is mined from spondumene in open pits. The extraction is followed by roasting and acid treatment. Challenges with hard rock mining for lithium mirror issues for other hard rock minerals. Related challenges are heavy metal pollution and acid mine drainage potentials as well as a very energy intenisve processing. 

In case of the brine mining, mainly in the Andes region the challenges mainly concern the water issue as this is located in arid regions.
In traditional brine mining, the sun evaporates the water out of salty water (in this case the brine). When this water that would otherwise have remained in the underground reserviors is lost in an arid region, the water losses can have significant envrionmental and social impacts
The challenges are water scarcity and water pollution which also lead to social tensions. Furthermore, dust evolution is an issue.

https://www.flickr.com/photos/9508280@N07/37980063931/in/photolist-Yzii4R-2g5DKwy-ohRG7R-8VT8yi-6arXby-6anAWe-8qNChk-6anAWc-8qNC4p-FVAXce-ZSaJt4-ZMstLE-8qRJmm-FVB1Vr-8qRUiL-aCj9u6-8qRU5f-aCjb2Z-hogAQL-8qNNbt-8qRUHm-8qNBJe-oDrCNL-8qRTT9-8qRUbd-ZSaEkV-8qNNkK-FVAWTt-8qRTYL-8qRUMs-8qRJ41-8qNBXk-ZMs9W5-8qRJJf-8qNCrg-ZMsrCG-ZSaK1X-ZMspgN-ZMsskJ-ZSaKNt-ZSaLcz-ZMstiq-4WYtB6


Cobalt
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Country 
overview for 
cobalt mining

Vorführender
Präsentationsnotizen
The vast majority of cobalt production occurs in the Democratic Republic of Congo, providing around 70% of the worldwide primary production. This trend continued in 2019 and 2020 according to USGS. The total world production was around 140.000 tonnes. Due to Corona pandemiuc the mining was at a similar level.
On the reserves side, also the DRC is the country with the largest reserves of Cobalt with around 50% (3.6 million tonnes to 7.1 millions tonnes)
For the resources, the manganese nodules are often in the dicussion. But deep sea mining is not in the project focus.

With the mining in the DRC, I believe that we all have the ASM sector in our mind. The ratio of ASM compared to LSM in the DRC is around 25% (during the Corona pandemic the share decreased because of the lower prices); globally 15-20% ASM share
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Challenges of cobalt mining
− Production >70% from DRC in 2018; mainly a by-

product of copper and nickel mining
− Major issue: social dimension with high share of 

artisanal and small-scale mining (ASM)
− Related challenges like child labour, working 

conditions
− In 2020, ASM only about 5% of global production 

due to low cobalt prices
− Further typical problems related to metal mining:

Disturbance of land areas 
Dust pollution
Habitat fragmentation
Heavy metal pollution

https://commons.wikimedia.org/wiki/File:Child_labor,_Artisan_Mining_in_Kailo_Congo.jpg
https://commons.wikimedia.org/wiki/File:Ohio_Valley_Mushroom_Farm,_Acid-Mine_Drainage_(AMD)_(13670979525).jpg

Vorführender
Präsentationsnotizen
Only 1 mine in Morocco, which produces Cobalt as main product
Cobalt itself is not classified as conflict mineral. But it carries a number of similar environmental and social risks

Cobalt 

https://commons.wikimedia.org/wiki/File:Child_labor,_Artisan_Mining_in_Kailo_Congo.jpg
https://commons.wikimedia.org/wiki/File:Ohio_Valley_Mushroom_Farm,_Acid-Mine_Drainage_(AMD)_(13670979525).jpg


Nickel

Vorführender
Präsentationsnotizen
Nickel has a high attention as this material is also very important for the defence sector. For the lithium ion batteries the trend is going to nickel-rich cathode material to reduce the cobalt content.
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Country 
overview for 
nickel mining

Vorführender
Präsentationsnotizen
When we look at the global primary Nickel production you can see a very divers market. The production is much more distributed around the world than the other battery material. Also battery production only uses a fractio of the the global nickel production as there are many other applications.
(in 2019 and 2020 the Nickel production increas and was around 2.5 million tonnes) 
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Challenges of nickel mining 
− Sulphide deposits 

− Approximately equal shares
− Mined both in open cut and underground mines
− Mining is followed by concertation via flotation, 

smelting of concentrates and refining
− Potential for acid mine drainage high

− Lateritic deposits 
− Found in tropical areas with high temperatures and 

rainfall  high biodiversity and vegetation
− Mined in open cut
− High pressure acid leaching follows mining, then 

hydrometallurgical solvent extraction
− High energy consumption

Disturbance of land areas 
Dust pollution
Habitat fragmentation
Heavy metal pollution

Vorführender
Präsentationsnotizen
Nickel is mined from sulphide and lateritic deposits.
Sulphide deposity 
are often associated with copper, cobalt and sometimes PGMs or gold. 
are mined in open cut as well as in underground mines
Mining is followed by concentration via flotation, smelting of concentrates and refining
The potential for AMD generation is high. This is especially relevant for the post-closure preiod of mines.

Lateritic deposits…
Mining and beneficiation are followed by high pressure acid leaching, where the mined nickel ore is leached with sulfuric acid under high pressure and high temperatures. 
So there is a high energy consumption for producing nickel from lateritic deposits. 
When you compare these two types of nickel mining, the energy required to produce 1 tonne of metal from laterites is between 2.5 and 5 times higher than producing from sulphides.

In general, there are the environemntal impacts that nickel mining is associated with disturbance…



Graphite

Vorführender
Präsentationsnotizen
Two types of graphite can be used for battery anode production: natural graphite and synthetic graphite
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Country 
overview for 
natural 
graphite

Vorführender
Präsentationsnotizen
Mining operations for Natural graphite are mostly found in China, where over 60% of the worlds Natural graphite was produced. This trend continued in 2019 and 2020 according to USGS (2019 almost 70% with 700.000 tonnes to 1.1 million tonnes and 650.000 tonnes to 1.1 million tonnes in 2020).

(Reserves: major country is Turkey with around 28% of the global reserves)

Synthetic graphite production is currently more expensive than natural graphite production. But it is expected to continue to grow for the use in batteries. One major advantage is that it has a more predictable quality range and higher level of purity than Natural graphite.
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Production of graphite
Synthetic graphite:
 High energy consumption and higher cost
 Precursors resulting as side products from crude oil 

or coal production

Natural graphite:
 Mined both in open cut and underground mines

 Similar problems as mentioned before
 Purification often conducted by acid treatment 

(hydrofluoric acid and others) Water pollution, if 
not sufficiently monitored

Vorführender
Präsentationsnotizen
The two types of graphite production are outlined in this figure. 
On the left side the synthetic graphite production. The synthetic graphite is created using a carbon-based feedstock and then further processed. The production poses environmental challenges due to the high energy consumption  in the graphitization and the associated greenhouse gas emissions
Natural graphite is mined in open cut and underground mines with similar issues as the other challenges for Nickel or Cobalt. Especially, the challenges related to waste disposal and post-closure must be considered.

So this was a short introductio on the challenges of the mining of the four rawmaterials we are looking at. In the next step I would like to give a short insight intp the standards and initiatives.



Initiatives and standards
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Vorführender
Präsentationsnotizen
There is a vast number of standards and initaitves in the mining sector and it is difficult to figure out the differences and advantages. 
We have tried to group the standards and initaitves into mandatory regulations, mandatory standards…..

Maybe to highlight one of the standards: The IRMA standard covers all mined raw materials as well as social and environmnetal issues. The main advantage is the fact that IRMA was developed by including different stakeholders including NGOs (equal voices) in a public consultation process. The decision-making process is based on consensus with the actors including NGO with equal voices. Another advantage is that the audit reports from the mines are public.

So with this different standards and initiatives it would be one major issue how to harmonise these or how these can be mutually recognized.

This brings us to the vision we have developed in the state-of-play elaboration.



Vision
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Vision

Vorführender
Präsentationsnotizen
The vision is divided into the three pillars of sustainability – environment. Social and Economic
And then in overarching goals and goals for the the value chain steps we focus on.
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Vision

Overarching aims

Vorführender
Präsentationsnotizen
Overarching
Net-positive environmental impacts
Zero human rights violations
Health & safety
Financial aspects (investments, wages, transparency)
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Vision
Mining specific aims

Vorführender
Präsentationsnotizen
Mining step
Zero hazardous tailings discharge
Efficient processing
ASM (integration, involvement, respect)
Proof of origin


This was the base we have developed in the first phase. And today we would like to brainstorm which objectives and milestones should be included in a roadmap 2050. This brings me to the roadmap development.



Roadmap Development
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Roadmap Development
− MIRO-Board; Please see link in the chat
− Everyone is invited to participate
− Use the sticky notes
− You can zoom and navigate with mouse of control 

button
− Step 1: Objectives 2050

− What do we want to achieve by 2050
− What Milestones need to be implemented?

− Step 2: Setting Priorities via voting
− Step 3: Timeline

− What are the concrete steps 
achieve the objectives?

Vorführender
Präsentationsnotizen
After the round of individual statements we will work together in a miro board nad I would like to give a really short intro now on the structure.

After choosing your form and coulor we have three steps. 
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Agenda for the working group sessions

Vorführender
Präsentationsnotizen
Thank you very much for listening!

Before we come to the round of individual statement: Do you have any questions on the presentation

Please introduce yourself with 1 sentence 
and give us a short statement – also 1 sentence – what your main topic is, you would like to be included in the mobility roadmap

Maybe I can start: My name is Stefanie Degreif. I work for Oeko-Institut for more than 11 years as a researcher in the division resources and transport. As I don‘t want to influence the further topics: My aim today is to get as many differnt impressions and visions from you as possible to integrate these into the roadmap.




THANK YOU
for your attention!
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