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ReLioS e.V. — Network for circular economy of

lithium-ion battery systems and future technologies
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1. ReLioS — Netzwerk fur Kreislaufwirtschaft von Lithium-lonen Batterien
und weiteren Zukunftstechnologien

Intrinsische Motivation
Spezifische Partnerstruktur
Aktuelle Themen

Anstehende Aktivitaten
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Battery-Network RelioS e.V.

stands for

association of companies
and scientific institutions

personal contact network

exchange to develop business
opportunities and initiate research
and testing projects '

promoting regional cooperation

development of value creation in
Brandenburg and Germany in close
cooperation with international
leading partners

joint public relationship management
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Alternative utilization strategies — technology issues =22 ReLios |
SYSTEMS

Task: State-dependent selection of the utilization strategy under "benefit cost aspects"

» Quick and Reliable Measurement

o A . o of State of Health (SoH)
Utilization of “*Re-vitalization > Extension of Life-Ti
added value xtension of Life-Time
e 2nd |ife application » Applications for Second-Life
. _ _ » Compatibility and interconnection of
**Re-co nflgu ration of cells different Battery-Systems (hw & sw)
Re-Use % Re-furbishing of » Logistic, Storage and Transport of
system/components Hazardous Material
. » ,Re-use by Design” & “Recycling by
**Re-newal of worn-out parts Design” — Field Experience
*»Re-use of single components » Standardization of Cells and Components
» Optimization in Process o Recycling of materials
. Engineering of Recycling
Recycling _ _ SR l f | ial
» Evaluation of Quality of Secondary »*Recycling of (only) rare materials
Raw Material for Re-Use in Li-lon . .
Battery-Systems, e.g. Purity Control * Recyd'ng of enﬁrgy

Utilization strategies 4
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RelLioS — German partners
Diverse industrial and scientific competences along the value-chain

KONRAD E
ZIPPEL PP

— Transport services by
road and rail with a
focus on transports
between hinterland and
German seaports v.v.

— intermodal network
with own assets

— Transports of dangerous
goods and waste

— Sustainable transport
solutions

@7 > DEKRA FESTO Lehrstuhl
— — Battery teSting along the — Factory automation ( r\r\ POMR d Il)Jrr:;(‘l‘:-lel(I't..oe':setcelétl‘Ienlk

— Specialised in the solu-
tion and realization of
customized adhesive
tape demands and
applications

—laminating, winding _

and cutting
—die cutting and lasering
—mounting
— Supplier of vendor parts
for the automotive
sector

K/SK

— Handling and storage of con-

tainers, swap bodies and trailers

— Hazardous materials storage

entire TIC service chain
from development-related
testing over homologation
/ certification to quality
assurance

Mechanical,
Environmental, Electrical,
Performance and Abuse
Testing

RE-USE AND
RE-CYCLING OF
LI-ION-BATTERY

b tU SYSTEMS

Brandenburgische

Technische Universitat

Cottbus - Senftenberg
department of physical chemistry

— recovery of anode and
cathode materials from

— Process automation
— technical training and
development

o
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— Repair, inspection of sea con-
tainers in accordance with CSC

— Transfer of free-flowing products
with tipping platform chemical
analysis of battery materials

dismounted battery cells
— chemical analysis of
battery materials

e

www.relios.org

< BAM

Bundesanstalt fr
Materialfarschung
und -profung

— Online characterization of
chemical
composition

— Laser induced breakdown
spectroscopy

— Ambient mass spectrometry

— Modeling & simulation

|r-uln IEfmmatd fpclshedzahnatogs

— Integration of LiFeMnPO, Batteries
— Market development
— Battery installation and sales

InMediasP

— Independently operating IT service
provider

— Core competence in digitalization of
development processes in engineering
and manufacturing as well as PLM

— PLM & PDM strategy and system
consulting, End-to-End solutions,
quality management and testing,
product certification, digital twins and
GreenPLM®

Automatisation fast as light
laser machines for battery recycling and
reuse:

— Improving existing solutions: Welding,

unwelding, cutting, smoothening,
weakening glue etc.
— R&D of new solutions

— Use of state-of-the-art technical equipment

in research and development projects,
especially for SMEs Technologies:

— Focus on application-oriented solutions in

the field of environmentally friendly
production technology and process
innovation

STOBICH"

— Structural and technical
Fire protection

— Sensors for battery
monitoring

— Examination of cells for
damage

=

— Strategic Technology and
Innovation Management

— Grant Management

— Network manager in
Germany


http://www.relios.org/
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With high dynamics in electromobility -

EcoProc:c KNUu¥y KeR/
— Construction of total closed loop system for — Recycling of Materials — wvevewpiment vl power IT, new and
Li ion battery industry OR n — Characterization and Analysis of renewable energy system
Recycled Materials technology

— Cell dismantling and recovery of valuable

metals — Cell and pack system for special — Fabrication and Evaluation of — Provision of testing and certifica-
— Supply core materials for cathode active use and industrial area LiBs using Recycled Materials tion services on electrical devices...
materials of Li ion battery — Cell manufacturing using recycled — Li-ion battery recycling
materials

e & GSEsC

B A7 ASS ¥ “I RE-USE AND

@ UBIZ

DAEGU MECHATRONICS & MATERIALS INSTITUTE RE-CYCLING OF - — Li-lon Battery Recycling
— R&D Support LI-ION-BATTERY e Io — Battery total Solution — Waste Battery Mechanical
— Testing and Performance Evaluation SYSTEMS — Factory Automation Shredding and Hydrometallurgy

— Technology transfer and consultation
— Re-use of Li-ion battery V % G BTP

=
@ YOOI (F www.relios.org
evaluating the performance of used

Bevond Excellence — Recycling of Li-ion batteries o MI n Tec h battery
x ’ — Recover Li, Co, Mn, Cu from wasted o e n’ — ReEstablishment of Resource
: Lithium secondary battery by p — Battery abd energy storage Circulation System for Electric Vehicle

— Development of technology for

hydrometallurgy . industries Batte
— Development of high — x-EV Battery dismantling process — Remanufacturing battery pack from — lithium battery diagnostic v
performance batteries Waste EV Battery solutions for EVs, ESS, redox
— Optimization of manufacturing — Residual value solution for Electric flow batteries, and fuel cells . farlE )
process vehicle — Battery diagnostic solution e g
— Electric vehicle Battery sharing — Leads globally in Battery DGFEZ
economy business diagnostics

— Adjacent to EV’s battery
material producing companies

— Adjacent to “Lithium-ion
battery recycling cluster”


http://www.relios.org/

© 2020 RelioS e.V./i-vector Innovationsmanagement GmbH

Pl Production
Mining, Refining -| Cell Manufacturing Battery System Assembly
and Mixing Material Electrode Manufacturing  Cell Assembly Formation / Aging Module Assembly System Assembly Handiing & Logistics
o Production - Mixing - Cutting - Formation - B, Housing
e ! A e R ' o ;
et s B - Drying - Elecirolyte Filing - EOL Testing & %
s SSS System Test
= Production Waste
30% Recycling n
f |
Recovery cathode Re-Use/2M Use %
& anode materials ;
Integration in
Cobalt 1 1 i Applications
[ Batteriezellenwerk *% Ausriister (Produktions-, Automatisierungstechnik [Hardware, (/g\
1 Software], Produktionslogistik, Brandschutz) O0—0O
Hersteller und Zulieferer von

Batteriepacks, -modulen und -systemen @ Engineering, Test, Diagnose, Qualitatskontrolle

#¥) Aktivmaterialien

&% Anwender (Fahrzeughersteller, Kraftwerk) N Re-Use, Batterierecycling

BB Logistik

Energetic Treatment

Disposal

/YN

—— — ——— Recycling

Operation / Use—
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Companies in area of investigation
Comparison

[ Batteriezellenwerk

E Hersteller und Zulieferer von
Batteriepacks, -modulen und -systemen

&9 Aktivmaterialien
& Anwender(Fahrzeughersteller Kraftwerk]

. Stand Januar 2023

4

vs. 2023

Ausriister (Produktions-, Automatisierungstechnik [Hardware,
Software], Produktionslogistik, Brandschutz)

[ Engineering, Test, Diagnose, Qualititskontrolle
BB Logistik
& Re-Use, Batterierecycling

B bis Januar 2024 neu hinzugekommen

Berlin

& Alba Berlin GmbH

[ Aucoteam

BIB Autarsys GmbH

[ BANLabs GmbH

& Berliner Verkehrsbetriebe
BVG

& Betteries Amps GmbH

& BMW Motorrad

[2 Bundesanstalt fiir
Materialforschung und
-priifung, BAM

BIB Clean Energy Global

2 Circulor

Bl constin GmbH

[ embeddeers GmbH

2214V GmbH
Ingenieurgesellschaft Auto
und Verkehr

7} Jonas & Redmann
Automationstechnik GmbH

"k Laser Microtechnic GmbH
BIE Mektec Group

& Okai GmbH

% Photon AG

%, Siemens Mobility

& Stadler Deutschland GmbH
8 Theion

& Tier Mobility SE

Brandenburg

& Alstom, Henningsdorf

5 BASF Schwarzheide GmbH,
Schwarzheide

arzheide GmbH,

-+ Berlschl STR, Schwarzheide

&% Botree Cycling Sci & Tech.,
Ltd., Guben

BB DAM Diehl Advanced Mobility
GmbH, Zehdenick

[ Dekra (Lausitzring), Klettwitz
X tems GmbH,

& £.DIS AG, Fiirstenwalde

Brandenburg

BB £v Cargo, Frankfurt (Oder)

X Forster System-Montage-
Technik GmbH, Forst (Lausitz)

*k G.B.S. Gesellschaft fiir
Brandschutz und Sicherheit
Handelsgesellschaft mbH,
Ludwigsfelde

"} Genius Technologie GmbH,
Rangsdorf

Bl Gustav Scharnau GmbH,
Werneuchen

BIE Havel metal foam GmbH,
Brandenburg a.d.Havel

& Hiiffermann
Transportsysteme GmbH,
Neustadt EDosse}

*} HESCO-K
Lucke

"4 IBAR Systemtechnik GmbH,
Cotthus

Tzl InMediasP GmbH,
Hennigsdorf

BI) K - electronic GmbH, Kanigs
Wusterhausen

&, LEAG (Energy Cubes), Cottbus

Brandenburg
& Tesla Gigafactory Berlin-
Brandenburg, Grinheide

BIE Tesla Gigafactory Berlin-
Brandenburg, Grinheide

[ Testgelinde Technische
Sicherheit, Baruth (Mark)

2 witt Salutions GmbH,
Wustermark

Sachsen (Auswahl)

|2 Accumotive GmbH & Co. KG,
Kamenz

3% Altech Advanced Materials
AG, Schwarze Pumpe
(Spreetal)

& BEC Becker Elektrorecycling
Chemnitz GmbH, Chemnitz

Blackstone Ressources,
Débeln

815 BMW Leipzig, Leipzig

B2 Driximaier Batteriewerk
Leipzig, Leipzig

& ERLOS GmbH, Zwickau

L= FiberCheck GmbH, Chemnitz

& Mercedes-Benz Ludwigsfeld i i]r;sden Technologies AG,
GmbH, Ludwigsfelde -~ .

816 Microvast GmbH BE Intilion GmbH, Zwickau
Ludwigsfelde BEIT Energy Systems,

& Regionales Regellraftwerk Bnbntzsth-ﬂllhersdnrf
Feldheim (RRKW), & Leadec Services GmbH,
Treuenbrietzen Hoyerswerda

&% ReMetall Deutschland AG, & Liofit GmbH, Kamenz
Schipkau BE Litronik Batterietechnik

& Remondis, mehrere GmbH, Pirna

& Standorte & LRP Autorecycling, Leipzig

#3 Rock Tech Lithium, Guben & REELEMENTS GmbH,

# RollsRoyce Deutschland Radebeul

Ltd. & Co. KG, Blankenfelde-
Mahlow

&5 Rosenbauer Deutschland
GmbH, Luckenwalde

"} Stébich Technology GmbH,
Potsdam-Golm

2 SVOLT Energy Technology
(Furope) GmbH,
Lauchhammer

2 Tesla Gigafactory Berlin-
Brandenburg, Griinheide

& Nickelhiitte Aue GmbH, Aue
BE Scaba GmbH, Dresden

B Skeleton Technologies GmbH,

Grofrohrsdorf
Technologies Gm
adt

B8 Triathlon Batterien GmbH,
Glauchau

BIE Tricera energy GmbH,
Bobritzsch-Hilbersdorf

Thiiringen (Auswahl)

@ CATL, Arnstadt

| EAS hattcncs, Nordhausen
a

Recycling,

ngenieurtechnik GmbH,

JH, Amt

Germany Gm

chsenburg

% Maschmenbau Kitz GmbH,
Lederhose

BB RVA-Energietechnik GmbH &
Co.KG, Nordhausen

& SungEel HiTe

ch, Gera

Sachsen-Anhalt (Auswahl)
35 AMG Lithium GmbH,
Bitterfeld-Wolfen
& Ecobat, Hettstedt
[ elfolion GmbH, Quedlinburg

[ FEV Software und Testing
Solutions, Brehna-
Sandersdorf

[Z HORIBA Fuel Can GmbH,
Barleben

GmbH, Schkopau

Polen [Auswahl)

8 LG Chem, Wroctaw (Breslau)

BB Mercedes Benz
Manufacturing Poland, lawor
{lauer)

% Umicore AG & Co. KG, Nysa,
Opole (Polen)
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Ut Sty oo i . | § Bt Hotcle i e 41 A Research institutes, test labs

= Fachgebieten Elektrische = = . J'l A% ]
Energiespeichertechnik (EET) und '\d \ . I"_ . . . '
v Handhabungs- und Montagetechnik e Barlin-Obarschbnewside N (
Y L i ® Hochschule fir Technik und ) I n a rea O I nveS Ig a IO n
= s = Wirtschaft Berlin (HTW) e
Berlin-Wannsee : = o
Helmholtz-Zentrum Beslin fir & § / ,./ -} //
~ Materialien und Energie (HZB) 1 z 1 Berlin-Adlershof =
- § ® DLR-Institut fiir Fahrzeugkonzepte,
; Qe DL = 28 research instituts with reference to battery-ecosystem,
Potsdam ; - \ therefore:
Fraunhofer-Institut fiir Angewandte & 1 ' .
Polymerfarschung (IAP) Cotthus . . .
- . [ ]
o ﬂ & # BIU Cotthus Senfenberg = 8 in Brandenburg, 6 in Berlin,
w = i Energie-Innovationszentrum (EIZ)/ q q
g - = Fachgebiet Energlewiirtschaf/ 13 in Saxonia, 1 other
" E Center for Hybrid Electric Systems
Cottbus (CHESCO)
L 'Mlﬂau Lenrstuhl Hugtriebwerksdesign/
TH Wildau; Fachbereich S H Lehrstuhl Leistungselekironik und
Ingenieur- und ; Anftriebssysteme
Naturwissenschaften ? =

&

® BTU Cotthus-Senftenberg,

& .-‘ e’ \\_‘\ !
G
r
K Senﬂznberu
-

Fachgebiet Physikalische Chemie

£ 4
Halle (Saale) : &
,  ITEL-Deutsches & § Dresden
Lithiuminstitut GmbH i a' = & Lelbniz-Institut filr Festiiirper- und
H e, Werkstoffforschung (IFW)
® Fraunhofer-institut fiir Keramische r
Technologien und Systeme (IKTS) .-‘/
? #® Helmholtz Zentrum Dresden Rossendorf
— (HZDR) -
LS’\ . Chemnitz i @ Freiberg & TU Dresden: Professur fir l
Fraunhofer-Institut fiir Werkzeugmaschinen & ® Helmholtz-Institut Freiberg fiir Energiespeichersysteme/ )
und Umformtechnik (IWU) Ressourcentechnologie (HIF) Protessur fiir Fahrzeugmechatronik
§ TU Chemnitz: Institut fir & ® TU Bergakademie Freiberg: ® Leibniz-Institut fiir Polymerforschung
g Mikrosystem- und Halbleitertechnik Institut fiir Mechanische Dresden
2 - Verfahrenstechnik und
7 1 . Aufbereitungstechnik (MVTATY
-] iy u Lehrstuhl Elektrotechnik/ 9
=1 Institut fiir Experimentelle Physik . -
] .
5 " \l Stand: Januar 2023
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Playground of R&D-topics and activities [ ‘ =i | ReLio$ [0
7 sealsof
e S Approval ;T -
Safe ./'/ B \\"\\.\ _____________ I.'.,', 3 \.\'\
Handling Auditing O ......... 5. Certificates Foe .
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O ‘(\.\ Education -
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3 Digital Project
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ReLioS — Expert Forums [ ReLioS o &

= 3.
& 4.

Battery logistics/ safety

Digitalization/digital twin/, battery-pass”

Test/ diagnosis/ certification

Recycling processes — comparison and properties of recycling processes

Perspective: market and technology research

Further suggestions from the participants

11









Battery Passport

3) Data access

E{i;.ui- Data Carrier & Unique
Identifier
BATTERY PASS
Access Groups L B i+ szs1021050
= “General public® [ i I
o ) ) Passport Registry m
(Qgg\ * “hotified bodiss, market surveillance = > @ By the Commission incl at least [
s i~ - - - - - = -
authoritie=s and the Commission o identification data ,, Gm
* “Any natural or legal person with a \\ - : I
legitirnats intsrest” ~ . Waeb Portal® L _
S~ =] By the Commission to search L . ~~ S
for information included in &
product passports

2) Data processing

’CDPP Data repos‘itn@
I’y

» __/, Economic operator back-end system(s)

. Data iz gathered, processed, and transferred
1) Data collection and exchange &= g

P
Opticnal supportive systems (e.g. traceability systems)

SCror

Jisrnantler

4
o

Static data within upstream organisations -4 Dynamic and static downstream data ————————#

Source: https://thebatterypass.eu/assets/images/value-assessment/pdf/2024 BatteryPassport Value Assessment.pdf, BMWK



https://thebatterypass.eu/assets/images/value-assessment/pdf/2024_BatteryPassport_Value_Assessment.pdf
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» General meeting, 10t January
» Business trip Stidkorea 3-8t March, Interbattery Seoul

= RelioS-Meeting, 24t May, Lausitzring with support of
DEKRA and Gustav-Scharnau GmbH

= RelioS-Conference and Fair-Tour 19./20.6.2024
Munich/Stuttgart: Interbattery at Smarter E Europe,
Munich — Battery Show Stuttgart —
6. ReLioS-Conference at Fraunhofer IPA, Stuttgart

= Logistics Expert Forum (17.5., 28.8., 2.12.)

= 5. Future Battery Forum, 5.-6.11., Berlin

= 7. RelioS-Conference & Company-Tour, 1.-6.9., Siidkorea
= Recycling Expert Forum (25.11.)




Upcoming activities 2025

InterBattery Seoul, 5.-7.3.2025, joint booth

2025
INTERBATTERY 7

= Logistics Expert Forum (1%t quarter 2025)

= Recycling Expert Forum (15t quarter 2025)
» General meeting (2" quarter 2025)

= RelioS-Meeting, May 2025 (i.e. Lausitzring or 3M)

= InterBattery Europe, 6.-8.5., Munich
= 5. Batterieforum Berlin-Brandenburg, 20.5., Berlin

= Battery Show Europe, Stuttgart, 3.-5.6.2025

6. Batterieforum Berlin-Brandenburg, 11/2025, Brandenburg
6. Future Battery Forum, 25.-26.11.25, Berlin

16
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Haben wir lhr Interesse geweckt? Dann melden Sie sich!

RelioS e. V. Board Members

Networkmanagement

CARL-ERNST FORCHERT

Managing Director

i-vector

Innovationsmanagement GmbH
Telefon: +49 30 22 500 321

E-Mail: forchert@relios.org

Web:

DIPL.-ING.

www.i-vector.de

PROF. JUNG-HWA
LEE PH.D.

Scientific Expert

Berliner Hochschule fiir Technik
(BHT), Automation Technology

Telefon : +49 30 45 045 185
E-Mail: lee@relios.org

Web: www.bht-berlin.de

ANTIJE
ROETTCHER

Key Account Management
International

Stobich Brandschutz GmbH

Telefon : +49 5321 5708 1964
E-Mail: roettcher@relios.org

Web: www.stoebich.com

DIPL.-ING.
ANGELA BLUME

Projectmanagement
i-vector
Innovationsmanagement GmbH
Telefon : +49 30 22 500 323
E-Mail: blume@relios.org

Web:  www.i-vector.de
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