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Data exchange platform for a
green, detectable and directly
recyclable lithium-ion battery
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We are iPoint
IPoint Facts & Figures

2001

Over 20 years of experience and
know-how in the areas of
compliance and sustainability
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170+

Employees on 10 locations worldwide,

German headquarters

O

iPoint

1

GRO & CAPITAL

Backed up by a strong
financial partner

@
250

Global enterprises
among customers

&
®-®
75,000

Users from 110+ countries
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ISO & TISAX

ISO certifications: 9001, 27001
+ TISAX certification
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We develop software for...
Compliance, Sustainability, and Risk Management
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Solutions for the Entire Product Lifecycle o

Digital Circular Economy starts with Compliance iPoint

Sustainable
Materials

Sustainable
Recycling

Integrated
Data, Risk &
Process

Sustainable
o Supply Chain

Sustainable
Manufacturing

Sustainable
Use
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Future solutions: Our research &innovation projects O

(selection) iPoint

Digital Product Passport Life Cycle Assessment &

e CE-Pass Circular Economy

« CIRPASS « ACTion

« DIBICHAIN - (CARBO BRAKE

o D|g|Ta|n « (COOLBat

- IDcycLIB * DigiTain

« ReDiBlock « DfCIndustry
 |CAREPLAST

Resource Efficiency * |DcyclLlB

« MaFImA * KOLIBRI Learn more
o LCT onour

e LiKE website
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https://www.ipoint-systems.com/company/projects/
https://www.ipoint-systems.com/company/projects/

IDcycLIB

Innovation platform of a green, detectable and directly recyclable
lithium-ion battery.

iPoint

Program Funded by BMBF, cooperation | =

Recycling gerechte LEC

partners: CEPA Zentrifugenbau GmbH, gl wassrige. e
Fraunhofer ISC&IIS, University i ol
. Datenaustausch-
Erlangen, Polysecure, Pure Devices, o Siawtorm
MAB Recycling/Reelements, Leclanché, et i recycing Qron) (R <
E U r A AG @ e for Recycling e
(.
Duration  Start 09/2021, 36 months — o—-
rameus O!(obilanzierung &
Goal Development of an aqueous electrode > Ltk Gyl Gastinp P
that can be automatically reopened, ] ncligente Nachverfolgung iber [JECEER
. @ Sortierungsprozesse Batteriepass PS
processed and sorted for recycling.
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of Education =
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Motivation



Project Goals in Detail O
|IDcycLIB iPoint
1. Development of anautomatically recyclable

pouch cell for a traction battery (Design for
Recycling)

2. Developmentof long lasting ID-particles
(magnetic microparticles and fluorescent
tracer)

3. Creation of an eco-friendly production and
recycling process for the cathode material
(alternative aqueousdirect recycling)

4. Digitalization and exchange of relevant data
via digital product passports and evaluation
of the battery’s sustainability performance
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Digital Battery Passport (DBP) o

Why is it important? iPoint
ilion venicles « Globalelectricvehicle fleet to grow by a factor of
eight or more by 2030
« Asustainableand industrial end-of-life treatment

of such batteriesisimportant due to
« limited accessibility of raw materials

« theenvironmental impact of their mining and
refining

200

150

100

« Digital battery passports (DBP) aim to support
efficient recycling of lithium-ion batteries

50

07 T T T |
2022 2024 2026 2028 2030
Passenger light-duty vehicles: battery electric vehicle (light blue); plug-in hybrid electric (dark blue)

IEA, Electric vehicle stock by mode in the Stated Policies Scenario, 2022-2030, IEA, Paris https://www.iea.org/data-and-
statistics/charts/electric-vehicle-stock-by-mode-in-the-stated-policies-scenario-2022-2030, IEA. Licence: CCBY 4.0
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Relevant regulations O
Stating digital passports iPoint

DBPs will be mandatory for batteries of electric vehicles from 2026 on due to:

EU Battery Regulation

« Replacesthe European Battery Directive 2006/66/EC and the Battery Act (BattG)

« 09.12.2022: EU Parliament and Council agreed on revision of EU battery legislation
« Entryintoforce of new EU regulation expectedin Q2/Q3 2023

Ecodesign for Sustainable Products Regulation (ESPR)

« Proposed by the EU Commission in March 2022

« Part of the Sustainability Policy Initiative (SPI) and the Circular Economy Action Plan (CEAP)
« States Digital Product Passports (DPP) for other sectors
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Methods O

Goal: Digitalization & exchange of relevant data via Digital Battery iPoint
Passport (DBP)

1. Preliminary Assessment
a. Investigate the state of the art (initiatives, regulations, existing systems)
b. Understand the production and recycling processes to cover the whole value chain
c. Analyze the data requirements and identify available and missing data
d. Define “Personas” to understand the future user needs

2. Prototype development
a. Create concept considering the preliminary assessment
b. Establish a data model
c. Develop a data exchange platform and the DBP
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State of the art O

Relevant outcome of projects and initiatives iPoint
P r OJ' e C t S : Framewor onditians—ﬂegu\ations, cle:, Markets
 CE-Pass (AUT): Persona ,Designer* for a €5 CIRPASS

traction battery

« CIRPASS (EU): Standard’s and DPP-pilot’s
landscape; Stakeholder-Interviews

« ReDiBlock (DE): Blockchain-based DPP

Initiatives:

« Battery Pass: DBP rulebooks Catena'x

Automotive Network

« (Catena-X:Data models forautomotive
industry network

« GBA:Child labour &humanrights rulebook, E Battery
DPP proof of concepts Pass
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State of the art

Important existing systems

International Material Data System (IMDS)

« Joint system development of the
automotive industry

« Allows the collection, maintenance,
analysisand archiving of all materials used
in the manufacture of automobiles

« Usageenables car manufacturersand their
suppliers to be compliant with national and
international laws and regulations

WILLKOMMEN M INTERNATIONALEN

eaiaspazey  LINKEOIMDS

17

O

iPoint

Catena-X-Automotive Network
« Association funded by the German Federal

Ministry for Economic Affairs and Energy

« Thegoal: “To provide an environment for the

creation, operation and collaborative use of
end-to-end data chains along the entire
automotive value chain.” (automotive
manufacturers, suppliers and service
providers)

Catena-X system will enable a standardized
data exchange and the possibility to use
cross-company applications

Catena-X LinktoCatena-X

Automotive Netweork
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https://public.mdsystem.com/en/web/imds-public-pages/home
https://catena-x.net/en/

Process Analysis
ldentification of project boundaries and priorities

18

Priorization at component level:

« Focusoncathode material of
a pouch cell

e Prioritize End of Life (Eol)
process

Diagram to understand
alternative EoL process steps
(agueousdirect recycling)

ldentification of EoL passport
attributes for the cathode
material

Kupferableiter

Beschichtete
Anode

Aluminiumableiter

Beschichtete
Kathode

Fluo-marker

Separator

Elektrolyt

Entfernung

EHZ Schritt 1

Pouchfolie

Beschichtete

Kupferableitey

Kathode

Fluo-marker

Alufolie

Bestandsaufnahe Eol der Batterie

\

Fluo-marker

Niedrig: Wird nicht
zuriick gewonnen. Geht

P der P ly
Pouchzelle
Wichtigkeit im Mittel (wird mit
Projekt bzgl. abgetrennt, aber
Uberfiihrung in nicht so wichtig fiir ins Prozesswasser tber.
einen neuen die

Prozesswasser wird von

Zustand nach der
Trennung:
Isoliert?
Geschreddert?
Sonstiges?

EHZ (1. Schritt)
(Elektrohydraulisch
e Zerkleinerung)

EHZ (2. Schritt)

Ing) der EHZ auf Riickstande
von Lithium Gberprift.

Wird abgeschépft  Geht in Prozesswasser

Zentrifugatiop

RuR und Binder

Regeneration

Hoch (wird bis zum Ende 'Sehr hoch: Focus auf

mit getrennt)

Beschichtete Anode

Trennung der
Beschichtung von der
Kupferfolie

Kupferfolie kann
abgeschopftf werden

Niedrig. Wird nicht
Beschichtung, die beim  zurlick gewonnen.
Recycling wieder

abgenommen wird (=

Paste -> ohne Losemittel)

Beschichtete Kathode Wird abgeschopft

Trennung der
Beschichtung von der
Alufolie

Alufolie kann
abgeschopftf werden

Kupfer Ableiter
(Ableitertabs)

Hoch

Hangen an
beschichteten Anode

Werden mit der Folie
entfernt

iPoint

Aluminium Ableiter

Hoch

Hangen an der besch.
Kathode

Werden mit der Folie
entfernt
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Process and Data Analysis O

Challenge: Information availability & flow iPoint

Material Flow Material Flow Material Flow Material Flow Material Flow

)
>

RAW MATERIALS SUPPLY CHAIN MANUFACTURING USE/REUSE RECYCLING/RECOVERY
Most information is lost by the Only a handful of mandatory Due diligence, compliance, and Critical information is lost Unknown value of “waste”
time the raw materials are turned data points are shared end- sustainability processes are before product reaches its makes recycling markets
into a product. to-end. extremely complex & time end-of-life. difficult to establish.

consuming. High Risk!
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Data Analysis O

Limited data availability iPoint

« Interviews toidentify the z
importance and accessibility of
DBP attributes

Informationen zu Primarrohstoffen

| w

Informationen zu Sekundarrohstoffen

.

~ |Volidekiaration der Werkstoffe

Surveys revealed:

® | m po rta n Ce Of C h e m |Ca | G_Informationen iiber die Zulieferer
composition of cathode material e o

Seriennummern der Bauteile

* Limited data availability for :II1_AnzahIderEIatteriedeuleund—zellen /
efficient direct recycling

[

Spezifikation der Zellenmodule und Zellen

13 2
Elektrodenspezifikation (Anocde, Kathode un
Elektrolyte)
14 2
15 1

20 © 2023 iPoint-systems gmbh



O

Persona definition
Pain points and future user needs

iPoint

« Persona=fictional
representation of a software

user

« ldentified personas to be
further refined:

« Dismantler
« Recycler

IMPLEMEN-
TATION

N

ANALYSIS
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First concept for a battery passport o
BOM-based iPoint

1. Passes fordifferentlevels (product level,
component, ...)

2. DPP hierarchy follows a tree structure (given
by the Bill of Material/BOM)

« The DPP of a product refers to the DPPs of
Iits components _

« The DPPofacomponentreferstothe
DPPs of its materials

3. DPPsrepresent assets

4. Passports can be created, owned or
transferred, or accepted or rejected

23 © 2023 iPoint-systems gmbh



Draft for a Data Model O

Centralized meta data & decentralized product data iPoint
Passport Meta Data
= UUID
= Name Product Specifics
= QOwner material, component, battery, vehicle
= (Creagtor (large list of attributes, possibly
- clustered, GS1 GDM)
Documents
Manual
= RDF List Eitifications

Key Metrics
(e.g., Carbon
RDF Footprint)

BoM (Raw or Flat)

Central

Decentralized data

RDF = Resource Description Framework

24 © 2023 iPoint-systems gmbh
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Outlook O

Work to do to develop a DBP prototype iPoint

1. Furtherobservation of relevant
regulations

2. Investigateinitiatives and networks
3. Refine Personas

4. Adjust data model

26 © 2023 iPoint-systems gmbh



Team @ 1Point

Frauke Hinel

Project Manager
frauke.haenel@ipoint-systems.de

Michaela Stiefmann

Project Manager
michaela.Stiefmann@ipoint-austria.at

Maria Dos Santos
R&I Team leader
maria.dossantos@ipoint-austria.at

O

iPoint

Sven Doleski

Product Manager Compliance &
DPP
sven.doleski@ipoint-systems.de

Andreas Schiffleitner

Product Management - Sustainability
andreas.schiffleitner@ipoint-austria.at

Rainiero Rainoldi
| Software-Architekt
¥ Rainiero.rainoldi@ipoint-austria.at



iIPoint Worldwide: The iPoint Group

Germany
iPoint-systems gmbh
Headquarters
Reutlingen
Ludwig-Erhard-Str. 58
72760 Reutlingen
T:+497121 14489-60
F:+497121 14489-89

iPoint-systems gmbh
Berlin

Fehrbelliner Str. 50
10119 Berlin

iPoint-systems gmbh
Hamburg
Max-Brauer-Allee 50
22765 Hamburg
T:+49 40 480 009-0
F:+49 40 480 009-22

iPoint-systems gmbh
Munich
Rosa-Bavarese-Str. 3
80639 Munich

Austria
iPoint-Austria GmbH
Vienna
lgnaz-Koeck-Str. 10
Top 4209

1210 Vienna

Nordics &Baltics
iPoint-systems AB
Stockholm
Bookwise & Co
Tegelbacken 4a
SE-11152 Stockholm

WWW.Ipoint-systems.com

USA

iPointInc.
AnnArbor

255 East Liberty
Suite 287

Ann Arbor, M1 48104

UK

iPoint Ltd.
Manchester

Unit 10135

PO Box 4336
Manchester, M61 0BW
T:+44 161 2650060
F:+44 1612650060

O

iPoint

Japan

iPoint Japan Co Ltd

Tokyo

Nittochi Nishi-Shinjuku Building, 8 Floor,

6-10-1 Nishi-Shinjuku, Shinjuku-ku,

Tokyo, 160-0023, Japan

T:+81 353253047 | info-japan@ipoint-systems.com

China

iPoint Software and Information Technology (Shanghai) Ltd.
Shanghai

Room No. 331, Catering Part 2, 3F Huadu Building,
Zhangyang Road 828 - 838,

China (shanghai) Free Trade Pilot Zone

Shanghai, China

T/wechat: +86 130 6505 3813 | info-china@ipoint-systems.com

e c(ontact@ipoint-systems.com
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Copyright 2023 iPoint-systems gmbh O
All Rights Reserved iPoint
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No part of this publication may be reproduced or transmitted in any form or for any purpose without the express permission of iPoint-
systems gmbh. The information contained herein may be changed without prior notice.

Some software products marketed by iPoint-systems gmbh and its distributors contain proprietary software components of other
software vendors.

Microsoft, Windows, Excel, Outlook, and PowerPoint are registered trademarks of Microsoft Corporation.
Oracleis aregistered trademark of Oracle Corporation.

HTML, XML, XHTML and W3C are trademarks or registered trademarks of W3C®, World Wide Web Consortium, Massachusetts Institute of
Technology.

SAP, R/3, SAP NetWeaver, Duet, PartnerEdge, ByDesign, SAP Business ByDesign, and other SAP products and services mentioned herein as
well as theirrespective logos are trademarks or registered trademarks of SAP AG in Germany and other countries.

All other product and service names mentioned are the trademarks of their respective companies. Data contained in this document serves
informational purposes only. National product specifications may vary. These materials are subject to change without notice.

These materials are provided by iPoint-systems gmbh and its affiliated companies (“iPoint Group”) for informational purposes only, without
representation or warranty of any kind, and iPoint Group shall not be liable for errors or omissions with respect to the materials. The only
warranties foriPoint Group products and services are those that are set forth in the express warranty statements accompanying such
products and services, if any. Nothing herein should be construed as constituting an additional warrant.
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