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BUILDING SUSTAINABLE BATTERY VALUE CHAIN



FOCUS AREAS vs. ECOSYSTEMS DEVELOPMENT 

Traceability in the value chain

Large scale recycling of lithium batteries

Battery safety

Battery system engineering

Battery raw materials and chemicals

Developing battery applications for 
harsh use
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Finland based Circular Ecosystem of 
Battery Metals

• 22 M€ budget

• 9 large companies

• 14 SMEs

• 2 cities

• 4 universities

• 2 research centers (GTK,VTT)
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WP 3 Recycling of batteries

• Leaching of real industrial LIB waste

• Development of safe handling of 
battery waste

• Optimization of leaching, utilization 
of self-reductive power of waste

• Recovery of currently non-
recovered elements; Li, Co, Ni and 
Mn for re-use in battery production

• Holistic modelling of recycling 
processes and their environmental 
impact (LCA)

Li-ion battery cell, battery electrode materials, crushed battery
waste, battery waste in sulphuric acid, purified cobalt
containing leachate, battery grade nickel sulphate (blue) and 
cobolt sulphate (orange).
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Example: Investigating 
recycling phenomena

• Iron present in the LIB 
waste catalyses LiCoO2

leaching

• Copper present in LIB 
waste provides 
reductive power

Cu

Fe



Example: Investigating Holistic recycling 
processes

Crushed 
NiMH

LIB 
waste 

Process development Simulation based Life cycle analysis 
(LCA) of new recycling processes

CoNi



Huge amont of scientific 
publications in collaboration 
with industry



BATCircle 2.0
▪ BATCircle 2.0 builds on the knowledge and business 

R&D of BATCircle 1.0

▪ BATCircle 2.0 (Finland based) continues to create
added value to sectors manufacturing battery
metals and chemicals, as well as their circular
economy (recycling).

▪ BATCircle 2.0 aims to develop CO2 low processing
and finds business potential from CO2 low
solutions

▪ BATCircle 2.0 creates value for battery metal
end users and wider ecosystem around the
materials for batteries

▪ BATCircle 2.0 collaborates strongly with Nordic 
and European battery community

Prof. Mari Lundström, Dr. Pyry Hannula, Dr. Pertti 
Kauranen, BATCircle 2.0, Aalto University

PLANS for BATCircle 2.0

2 .0



BATCircle Advisory Board

National Stakeholders

• Valmet Automotive, Kemira, Kuusakoski

• SITRA, CLIC Innovation Oy

• Akkukierrätys Pb Oy, representing 
recyclers

• Metallinjalostajat ry, Association of Finnish 
Metal Refiners

• National Emergency Supply Agency

• Ministry of Employment and the Economy 
of Finland

International Partners

• Northvolt, Nikkelverk, BASF

• Varta Microbattery, Hitachi High-
Technologies Europe 

• EIT InnoEnergy, EIT Raw Materials



Recent activities

• Finland-China LIB Recycling 
roundtable discussions (4.11.)

• 20 participants from Aalto and Central 
South University and Finnish industry & 
stakeholders

• International Process Metallurgy 
Symposium 2019 (5.-6.11.2019)

• 170 participants from global metallurgy 
and battery field, academics and 
industry

• BATCircle webinar 19.3.2020 with 
ca. 100 attendees from LIB research 
& industrial community.

• Presentations from e.g: Terrafame, 
Nornickel, Chalmers Uni., Hydro, 
Akkuser, Terrafame



European network – BatteRIes
Europe
Ilkka Kojo, Mari Lundström, Pertti Kauranen

European Technology and Innovation Platform 
BatteRIes Europe is the R&I arm of the European 
Battery Alliance. It brings together: 

▪ Research and Industry

▪ Member state representatives and the EU Commission

Task: to identify and prioritise the main research and 
innovation needs for the whole battery value chain.

Aalto and Outotec are coordinating European Raw 
materials & Recycling research (International 
Working Group 2) within BatteRIes Europe



THANK YOU

www.businessfinland.fi

www.batcircle.fi

Mari.Lundstrom@aalto.fi

https://www.youtube.com/watch?v=HyRA6jLJP40

http://www.batcircle.fi/
http://www.batcircle.fi/
https://www.youtube.com/watch?v=HyRA6jLJP40

