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ULUSLARARASI BATARYA GERi DONUSUM KONGRESI

icbr2o24

International Congress for Battery Recycling /
September 10 — 12, Basel, Switzerland [

e OSD Turk Otomotiv Sanayiinin Avrupa Birligi Yesil Mutabakat Hedeflerine Ulagsmasi
Projesi kapsaminda 29. Uluslararasi Batarya Geri Donusim Kongresi’ne OSD ve OSD
Cevre Komitesi adina toplam 2 kisi katilim saglamistir.

 Kongreye agirlikli olarak batarya geri donusium firma temsilcileri, batarya geri
donusum makineleri satisi yapan firma temsilcileri olmak uzere, batarya geri
donusuim ekosistemindeki dernekler ve kuruluslar (RECHARGE, EUCOBAT, Battery
Stewardship Council — Australia, Benchmark Mineral Intelligence, Asociacion De
Investigacion De Las Industrias Ceramicas) ve OEM’ler olmak Uzere yaklagik 575 kigi
katilmistir.

 Genel olarak dunya genelindeki batarya donusumu mevzuatlar, Black Mass’in
regulasyondaki yeri, AB batarya Uuretim ve geri donusum kapasitesi, batarya
donusumu i¢in ihtiya¢ duyulan fon destekleri, kritik ham maddeler ve hammaddelerin
ulkeler arasi kullanimi, batarya pasaportu, batarya geri donusum teknolojileri ve

IPA 111/2023/ 451-966 Tiirk Otomotiv Sanayii'nin AB Yesil inovasyonlari Uzerine konugmalar gergeklegmistir.
Mutabakat Hedeflerine Ulasmasi Projesi

y.



14:00 - 15:15

International Congress
for Battery Recycling

(10-12 Eylul 2024)
1. Gun Programi

Session 2a: How will the new regulations
and non-legislative acts drive the
recycling of waste batteries? Part 1
Session Chair: Lee Butler, Glencore,
Switzerland

£ “Recycling efficiency and collection
targets: which room for feasibility in the
batteries regulation delegated acts2”
Claude Chanson, RECHARGE, Belgium

“Lithium-ion battery recycling: state of play
in the west, and a look at growing
momentum in the UK”

Beatrice Browning, Benchmark Mineral
Intelligence, United Kingdoem

“Trade-offs or symbiosis between various
circular economy strategies using the
example of the lithium-ion battery value
chain”

Mathias Nippraschk, BLC - The Battery
Lifecycle Company GmbH, Germany

Session 2b: Impact of the new regulations on
vehicle manufacturers

Session Chair: Johan van Peperzeel, van Peperzeel
bv, Netherlands

“The link between the Batteries Regulation and the
Proposal for an End-of-Life Vehicle Regulation”
Willy Tomboy, Detomserve, Belgiuvm

2

ﬂ‘
“Sodium-ion battery: A new type of battery &g’
classified in ADR 2025" <J)

Marco Oftaviani, DGSA, Italy '(:g’ b

“ELV, the battery management app, a system to
manage the flow of EV batteries”
Sophie Poidevin, Febelauto, Belgium
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09:00 - 09:15
09:15-10:30
10:30-11:00
11:00-12:30

15:45-17:30

2
>
|

Welcome and Infreduction

Peter Hessler, Chair of the Steering Committee

“Welcome address”

Rahel Galliker, Vice Director, Federal Department of Environment, Switzerland

KEYNOTE SPEAKERS

“Securing a paradigm shift in battery manufacturing through recycling”
Emma Nehrenheim, President for Materials, Revolt - Northvolt Group, Sweden

Metworking coffee break in the exhibition area

Session 1: Market overview and outlook

Session Chair: Peter Hessler, URT Umwelt- und Recyclingtechnik GmbH, Germany

“Market overview”

Christophe Pillot, Avicenne Energy, France

“Global battery recycling outlook™
Mina Ha, Rho Motion, United Kingdem

“The progress and challenges in establishing a circular economy for batteries in Australia”
Libby Chaplin, Battery Stewardship Council Lid., Australia

Session 3a: How will the new regulations
and non-legislative acts drive the
recycling of waste batteries? FPart 2
Session Chair: Jan Tytgat, Umicore,
Belgium

“Greener batteries: Market development
and the different shades of green for
primary and recycled materials”

Timm Lux, The Boston Consulting Group
GmbH - BCG, Germany

“Mechanical pretreatment and
hydrometallurgy: Complementing each
other to meet regulatory requirements for
recycling Li-ion batteries”

Guilhem Grimaud, MTB Group, France

“Empowering sustainability: Navigating
challenges in battery recycling for a
circular European future”

Charles Stuyck, Umicore, Belgium

“The impact and opportunities of the new
Battery Regulation”
Eric Ruyters, EUCOBAT, Belgium

Session 3b: EU battery recycling competitiveness:
more regulation or more funding? QOrganized by
RECHARGE RE

Session Chair: Pafrick de Metz, Saft, Belgium

“The regulatory framework for batteries recycling in

the EU: a summary™ -
Claude Chanson, RECHARGE, Belgium e
&

<r

“Boosting a prosperous and competitive battery
recycling industry in Europe - regulatory
implementation challenges™

Daniel Waldmann, BASF SE, Germany

"Development and implementation of the
traceability tools for batteries end of life and
recycling”

Yue Jin Tay, Circulor, United Kingdom

"Funding for the batteries recycling and material
production in EU" =
Kinga Timaru-Kast, RECHARGE, Belgium B\



07:00 - 10:45

11:15-12:45
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International Congress for Battery Recycling
(10-12 Eylul 2024) 2. Gun Programi

Session 4a: Innovative approaches in
battery recycling 1

Session Chair: Eric Ruyters, EUCOBAT,
Belgium

“Accurec's CLIMA-Process in the context
of European battery recycling
investments”

Simon Hilgendorf, ACCUREC-Recycling
GmbH, Germany

“Learnings from unlocking a circular
battery value chain through commercial
recycling operations™

Ole-Christen Enger & Marte Stamland,
Hydrovolt AS, Norway

“Recovery of lithium as hydroxide from
battery recycling”
Laurent Cohen, Syensqo, USA

“Lithium recovery from end-of-life lithium
ion batteries using the Nano-filtration
membrane process”

Ryoma Miyameoto, Toray Industries, Inc,
Japan

Session 5a: Global and EU battery
collecticn and recycling news 1
Session Chair: Libby Chaplin, Battery
Stewardship Council Lid., Australia

“Unlocking the potential: BASF's vision for
successful battery recycling in Europe™
Daniel Waldmann, BASF SE, Germany

“Innovating for safety: Bebat's strategy for
a safer Li-lon battery collection
Ecosystem”

Hendrik Hendrickx, Bebat VIW, Belgium

“Transformation of battery stewardship in
the United States™
Leo Ravdys, Call2Recycle, USA

“Advancing global sustainability: The role
of cutting-edge lithium battery recycling
solutions”

Zhi Sun, Cyclewell, China

Session 4b: Innovative approaches in battery
recycling 2
Session Chair: Julie-Ann Adams, EBRA, Belgium

“Biotechnological recycling: Where lithium batteries
meet bacteria”
Max Nagle, Cellcycle Lid, United Kingdom

“Characterization and relithiation of spent LiFePO4
originating from end-of-life Kyburz battery cells”
Andrin Bichel, Empa, Switzerland

“Sustainable solutions: Low-carbon footprint bio-
diluents for lithium-ion battery recycling”
Arnaud Riss, TotalEnergies Fluids SAS, France

“Direct battery recycling process: KYBURZ's local
solution for a global challenge”

David Flaschentrager, Kyburz Switzerland AG,
Switzerland

Session 5b: Global and EU battery collection and
recycling news 2

Session Chair: Shabnam Gholamifard, Véolia SARPI,
France

“Enabling efficient battery recycling - Development
of sensor-based pre-sorting technologies of lii s
ion batteries by cathode active material”
Moritz Petzold, FH Minster, Germany

“Atomised sorting systems including Al and the

reasons that sorting becomes more and more £
complex” 3
Neil Harrington, LINEV Systems, United Kingdom

Je=n

“Brief talk key element fluorine in lithium battery

recycling”
Zhu Zhemin, Jivjiang Tinci Resource Recycling s
Technology Co., lid., China

“Sustainable recycling and regeneration of LCO
and NMC cathodes from spent Li-ion batteries”
Marta Rodrige, Asoc. De Invest. De las Industrias
Ceramicas, Spain
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Session éa: Battery composition
remanufacturing, repurpesing
Session Chair: Patrick de Metz, Saft, France

“Hands-on preparation and qualification
of BV batteries for repurposing and
recycling”

Marten Aurelivs, WireFlow, Sweden

“Reuse of recycled NCMé22 active
matferial in an all-solid-state battery-
technology”

Christian Kensy, Fraunhofer Institute of
Ceramic Technologies and Systems IKTS,
Germany

“Libattion: An example of industrial scale
up of Second Life Battery production in
Switzerland”

Bertrand J. Schutz, Libattion AG,
Switzerland

‘Driving the future: A journey of repairing
and remanufacturing of EV battery”

Levi Thomas & Art Razumovsky, Greentec
Auto, USA

Session 7a: From battery manufacturing to
the reintegration of recycled materials 1
Session Chair: Leo Raudys, Call2Recycle,
Usa

“The world first direct recycle pilot
process”

Yu Tack Kim, ABR (advanced battery
recycle), Korea

“Two cases based on the minimum
recycled content and material recovery
targets as set by the Battery Regulation
(EU) 2023/1542”

Franco Di Persio, Fundacion Circe, Spain

"A comprehensive study on second-life
solutions for lithium-ion batteries through
advanced purification technelogies and
GEA's expertise in centrifugation,
crystallization and drying”

Tore Hartmann, GEA Westalia Separator
Group GmbH, Germany

Session éb: Battery recycling technology
Session Chair: Christoph Schén, LKQ Europe,
Switzerland

“The variability of Black Mass in Europe, China,
Australasia and USA, and the potential commercial
implications”

Laurance Donnelly, Alfred H Knight, United Kingdom

“Optimizing lithium-ion battery recycling processes
through big data analysis”
Luis Arture Gomez Moreno, Aalte University, Finland

“Advancements in battery recycling: Analytical
insights and technigues for sustainable solutions™
Simone Cailotto, PerkinElmer ltalia $cientifica Srl,
Italy

“Fast decision making in the recycling of lithium-ion
batteries using handheld x-ray flucrescence
technology™

Mathiev Baver, Therme Fisher Scientific, Germany

Session 7b: From battery manvfacturing to the
reintegration of recycled materials 2

Sessicn Chair: Reiner Sojka, ACCUREC-Recycling
GmbH, Germany

“Direct recycling of graphite for lithium ion

batteries”
Smriti Anand Jha, Empa, Switzerland

“Increasing battery recycling efficiency with
automated disassembly strategies” -

Luecca Gress, PEM RWTH Aachen, Germany

“Battery Design-for-Circularity: frendy buzzword or
sustainable revolutiong”
Kilian Sagner, FEV Consulting, Germany §

7y



08:15-15:10 Plant tour 1: Batrec Industrie AG, Wimmis

b BATREC

08:15 Departure by bus from Hotel Marriott Basel
10:15 Arrival at Batrec in Wimmis
e 12:30 Departure from Batrec
I nte rn atl O n a l 14:30* Arrival at the EuroAirport Basel
14:50* Amival at the Basel SBB railway station

C on gre SS fo r 15:10 Arrival at the Congress Center Basel

BATREC is a leading specialist in the freatment and recycling of hazardous wastes. We

B tt r R l. n are part of SARP Industries, a member of the VEOLIA group, the European leader in our
atiery necycu feid

oo BATREC sets a benchmark in the world of treating difficult, hazardous wastes,
( 1 O -1 2 Eylu l 2024) particularly those containing mercury. We treat and recycle batteries, various mercury

confaminated wastes, liquid elemental mercury for clients globally. We also have a

world class activated carbon reactivation plant. BATREC serves more than just a
hazardowus industrial waste recovery center; we support our worldwide customers in

3. G ﬁ n Progra m I organizing hazardous waste fransportation and packaging.

In Switzerland. battery collection has been working efficiently for more than 35 years:
more than 80% of household batteries and, increasingly, Li-lon batteries placed on the
market are collected and sent to BATREC thanks to the INOBAT system.

After sorting them, BATREC processes the batteries with a highly efficient recycling
method and giving the metals a second life in indusiry. Since the end of 2023, the
pyrometallurgic process for household batteries has been supplemented with a new
mechanical plant, recycling lithium batteries, demonstrating that with a great team,
BATREC is able to turn visions intfo projects and processes.

https://batrec.ch/

* No guarantee of amival time due to fraffic conditions
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AB Bataryalar ve Atik Bataryalara iliskin Yonetmelik

- AB Bataryalar ve Atik Bataryalara iliskin Yonetmelik, 28 Temmuz 2023 tarihli ve L 191/1 sayili AB Resmi
Gazetesi’nde yayimlanmistir.

Bu yonetmelik ile, bataryalarin Gretiminden yeniden kullanimina ve geri donusimune kadar tim yasam

dongiusunun duzenlenmesi, bataryalarin daha guvenli ve surdurulebilir olmasi ve AB’nin bataryalarda daha
rekabetci olmasinin saglanmasi amaclanmaktadir.

* Elektrikli arac bataryalari bu yonetmelik kapsamindadir.

* Yonetmelik, AB pazarina sunulan tim bataryalari kapsamaktadir.

The Battery Categories

: Automotive batteries Industrial batteries :
! Used for automotive starter, For energy storage or
: lighting or ignition power for mobilising electric vehicles :

: Batteries for light Portable batteries
: means of transport They are sealed, can be
: Such as e-bikes and e-scooters hand-carried and are neither an

industrial or automotive battery

e =
‘/(((/(; SN

ll}”

/

Source: European Parliament Research Service (2021)

I
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AB Bataryalar ve Atik Bataryalara iliskin Yonetmelik

« Yonetmelik, etiketleme, 6miir ve performans ile ilgili | Collection of waste Batteries

gercek zamanli verilere ulasabilme konularini

tanimlamistir. Producers EV, Industrial and Sli,  Producers Portable and LMT, they
they shall ; shall ;
¢ Y(.)n'etm?“k, ' kur§un asit (SI—I?. alfu'le” de kapsamakla v’ Take back waste batteries, v’ Establish a take-back and collection
birlikte ozellikle >2 kWh EV akulerinin standardizasyonu, v Free of charge system
guvenilirligi ve guvenligi garanti etmek UGzerine kurallari v Without an obligation on the v Collection targets based on
tanimlamistir (Annex IV, V). end-user to buy a new battery, Available for Collection
« Ureticilere, Genisletilmis  Uretici Sorumlulugu ¥ Nor to have bought the battery

from them

(Extended Producer Responsibility-EPR) ve hedefler
getirilmektedir.

EUCEBAT

* Bataryalarin izlenebilmesi amaciyla, bataryalarin modeli, icerigi ve
geri donusum kosullar gibi detayli bilgilerin yer aldigi Dijital
Batarya Pasaportu uygulamasina gecilecektir.

‘ * 18.08.2026 tarihi itibariyle batarya icerigine ve geri donusum
N/ oranina iliskin etiketleme kurallari getirilmektedir.

 Sonrasinda 18.02.2027 itibariyle QR kodu tasima zorunlulugu

getirilmektedir. |
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AB Bataryalar ve Atik Bataryalara iliskin Yonetmelik

Yonetmelikte belirlenen donemler sonrasinda, bataryalarin
icerigindeki kobalt, nikel, kursun ve lityumun ne oranda atik
bataryalardan elde edilebilecegine dair kurallar getirilmektedir.

18 Agustos 2031 yilinda mevzuat kapsami bataryalarin;
* Kobalt (%16

* Lityum (%6)

* Nikel (%6)

* Kursun (%85)

hammaddelerinde belirli miktarda geri donusturilmus
icerik barindirmasi zorunlulugu getirilirmistir.

18 Agustos 2036 yilinda bu miktarlar;
* Kobalt (%26)

* Lityum (%12)

* Nikel (% 15)

* Kursun (%85)

olarak guncellenecektir. Bataryalarin geri donusturilmuis igerik
belgesi tasimasi gerekecektir.

IPA 11172023/ 451-966 Turk Otomotiv Sanayii'nin AB Yesil Mutabakat Hedeflerine Ulagsmasi Projesi

Lityum icerikli bataryalarda ise geri donusum verimlilik hedefi;
 2025yilisonuicin %65
e 2030yl sonuicin %70 olarak belirlenmistir.

Until 2025 Until 2030

Minimum recycling efficiency 65 % 70 %

Mevzuatta batarya iceriklerine gore materyal geri kazanim hedefleri ile
geri donusum verimlilik hedefleri belirlenmis olup, lityumda materyal
geri kazanim hedefi;

e 2027 yilrigin %50
* 2031 yiliigin % 80 olarak belirlenmistir.

Cobalt Lithium Nickel
Material
recycling rates:
Until 2027 90 % 50 % 90 %
Until 2031 95 % 80 % 95 %




Temel Bulgular

» Seneler bazinda yukselis gosteren geri donlisum oranlarinin ilerleyen yillarda bir sture dusus gosterecegi bildirildi.
Bunun sebebi ise;

1- Piyasadaki atik batarya sayisinin azalmasi

2- Batarya atik olusumunun uzun sirmesi

3- Bataryanin ikincil omrunun olmasi ve bu kullanim alaninin artmasi

4- Geri donusume gelmeden re-manufacture ile tekrar kullanimlarin artmasi

5- AB OTA yonetmeligine gore sigorta sirketlerine gelen OTA sayilari ile OTA tesislerine gelen OTA sayilarinin
es deger olmadigl bu sebeple elektrikli arac bataryalarinin da tesislere gelmedigi olarak gosterilmektedir.

» Rekabet icin reglilasyonlara ve fonlara ihtiyag oldugu belirtildi.

IPA 11172023/ 451-966 Turk Otomotiv Sanayii'nin AB Yesil Mutabakat Hedeflerine Ulagsmasi Projesi



AB Batarya Regiilasyonu Zaman Plani

Requirement

Extended producer responsibility

(Articles 56-58)

Performance & durability
(Article 10)

Safety
(Article 12)

Battery health data & open access

(Article 14)

Supply chain due diligence
(Article 47-53)

Labelling and marking
(Article 13)

Carbon footprint
(Article 7)

Recycling efficiency
(Article 71)

Digital battery passport
(Article 77)

Recycled content in battery cell
[Article 8)

A Requirement
‘& EU Commission to specify
Recycling is important

B Recyclingis critical

2024 2025 2026 2027 2028 2029 2030 2031
Q3 (G4 |G | Q2 Q3 (a4 |Gl |G2 Q3 |a4 |G| Q2 | Q3 |64 |Gl |Q2 | Q3 (G4 |l |2 |Q3 |G |41 (A2 | Q3 |G4 |Gl (G2 |63 |G4 |l |GZ | Q3| Q4
A . .
Implementation Collection targets
A JAN A
Declaration DA Meet min values
Set minvalues
A
Declaration
Implementation
Guidelines Implementation
A A A
Separate collection General |QRcode
symbol information
EEA WA A A
DA/TA Declaration DA/IA Performance class Meet performance
Methodaology & format Performance classes label class thresholds
DA 65% of weight 90% Co & Ni, 70% of weight
5009 Li
Implementation
DA Declaration
Methodology Ni & Li
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2036

Ql | G2 |63 | G4

16% Co,6% 26% Co,15%

Ni & 129% Li

X X X% X%

OEM tedarik zinciri suregleri ve karmasik
yapisi dikkate alindiginda gecis i¢in slre
cok kisitl

AB’nin geri donusum icin merkezi olarak
duzenlenmis bir programa ihtiyaci var.

Yonetmeligin 0Ozellikle geri donusum
hedeflerinde AB OTA ydnetmeligi ile
ortusmeyen noktalari bulunmakta.

AB OTA yoénetmeliginde (mad. 34)
batarya hari¢ seklinde bir alan oldugu
ama hari¢ derken haric olan kismin
bataryanin tamami mi yoksa kablolar vb.
OTA kapsaminda mi net olmadig
belirtildi.

Batarya pasaportunun 2027 yilina kadar

uygulanabilir olmasinin zorluklar
belirtildi.
Tarkiye’de konu cok yeni, mevzuatta

elektrikli ara¢ bataryalari yer almiyor.
AB’nin yeni batarya mevzuatina uyum
saglamasi ve elektrikli ara¢ bataryalari
icin yonetim sistemi olusturulmasi

projesi TOBB-CSIB kick-off toplantisi
05.09.2024 tarihinde gergeklesti.



AB Batarya Uretim Kapasitesi —

2030 icin Bildirilmis

a THE RECHARGEABLE BATTERY MARKET AND MAIN TRENDS2023-2035

© AVICENNEENERGY

Announced Europe production capacity*®
Announced production capacity in 2030: =1,700 GWh
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AB Batarya Geri Donuisiim Tesisleri

a THE RECHARGEABLE BATTERY MARKET AND MAIN TRENDS 2023-2030

© AVICENNE ENERGY

Europe battery recyc

ing

Not Exhaustive
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Batarya Dongiisii ve Geri Donlisim Prosesi

. .
. Forward Supply Chain

By adding more services, . B ersesupply chai b e

battery life cycle extends and diversifies.

« Discharge batteries of all energy to make them safe to recycle. Energy will be

recovered to power later steps in the recycling process.
0@ =
— 2. Dismantling

*  Remove the modules from the packs via manual or robot dismantling

@ @ 3. Crushing and sorting

] Using a variety of techniques to separate fractions of metals and plastics.
Recycling Pretreatment Electrolyte is also isolated and recovered
2nd Life
Components MECHANICAL RECYCLING
fabrication U
! ser

1 - L. G....n
{oHS3 e =

Og

Raw Materials Material + Product Distribution ‘

Discharge Disassembl Crushin Dryin Mixin
transformation Assembly Repair / g y g ying g

D DEfECt/
" End-of-Life
Spare parts usage
O 0P,
° 7 °
ceee =Pl  coccns J ) Yrreans 2] ceeees i o U »
Q Q
Qg

st 2nd Sieving 2nd
Classification  Crushing Classification

Shredded material Separator Current Collectors Black Mass

[OVERVIEW ) MECHANICAL ) PYROMETALLURGYY, HYDROMETALLURGY

Remanufacturing




Black Mass nedir?

L4 Mekanik olarak proses edilerek geri dﬁnu§um malzemesi igin | Lithium-ion battery recycling: State of play in the west, and a look at growing momentum in the UK
kullanima hazirlanmis émriinii tamamlamil Li-lon Bataryalara verilen . .
isim Regional recycling outlook: black mass flow
Drivers
* Geri kazanilacak Co, Li, Mn, Ni, Cu v.b. degerli metalleriicerir. + Lack of processing capacity in the West.

* Higher purchasing power in Asia.
* Pyrometallurgical ve Hydrometallurgical proses icin dnemli bir ticari

Asian (ex. China) recycling overcapacity.
hammadde

*This is a generalization and does not represent the entire recycling market

Pyrometallurgy Hydrometallurgy

Pyrometallurgy Hydrometallurgy

p
S9BENCHMARK © Benchmark Mineral Intelligence 2024

Hydrometallurgy

Hazardous The government addressing the

waste country’s recycling market challenges

e Draft of the Black Mass National

Alloy Standards released in August 2024

copper-nickel-
cobalt-(iron)

Recyclable
waste Revised code for scrap and black mass

Cobalt salts

Manganese salts




Temel Bulgular

» Geri dontusuim sonrasi acgiga c¢ikan Black Mass atiginin Ulkeler arasi farkli atik kodlari ile yonetilmesi kaynakli
batarya Uretim tesislerine sevkiyatlarda zorluklar yagsanmaktadir. Black Mass ¢cogunlukla Cin ve Guney Kore’ye
gonderilerek degerli metallere ayristirilmaktadir.

» AB ulkeleri kritik materyallerin 6neminden ve AB Ulkeleri icinde kalmasi ile ilgili calismalarin arttirilmasi
gerektigini belirttiler. (Turkiye’de henuz boyle bir mevzuat yok. AB’de Lityum ve bunun gibi AB’nin t¢cuncu ulkelere
bagimli  oldugu kritik hammaddelerin belirlenmesi ve s6z konusu bagimllginin azaltilmasina
yonelik 23.05.2024’te Kritik Hammaddeler Tuzugu yururlige girmistir.)

» Maliyetler yliksek oldugu icin ek fonlamalara ihtiyac oldugu dile getirilmistir.

» Cin, ABD, Avustralya gibi Ulkelerde batarya yonetiminin daha kolay yurituldugu, mevzuat sebebi ile daha az
problem yasadiklari, bu sebeple ilgili Ulkelerin batarya mevzuatlarinin da tekrar incelenmesi ve buna bagli olarak
AB mevzuatinin yenilenmesi talep edilmisgtir.

y.
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Black Mass igerik Analizi Tespiti icin Gelistirilen Yeni Yontemler

(o)
USB Port .
* A Handheld X-ray Fluorescence (HHXRF) Analysis
Wireless
\ A technology for elemental analysis

X-Ray Safety
Shutter

Outer Electron
Fills Vacancy

Ejected R »-J(: F
Electron - >
~ (@)

+ Measures elemental composition

At-line / on-site point and shoot measurements
Real-time result display
Nondestructive analysis
Very little to no sample preparation
Type of samples:
» Metals, alloys, metal coatings
» Inorganic powders (oxides, sulphides etc.)
* Metals in plastics

+ Metals in liquids

Black mass residual organic

Residual organic content in black mass should be removed in order to
avoid any problem in the metals recovering process

Organic materials can derive from the separators, organic
electrolytes, binder and solvent employed in the process

17.176

10033 0981

2054
1.703
0.685




Batarya Geri Doniisiimii icin Dongiisel Dizayn

Legislation will promote design-for-circularity as manufacturers are held cov
responsible and recycled content quotas address issue of “downcycling” CONSULTING

OUTLOOK — REGULATORY PUSH FOR (BATTERY) DESIGN-FOR-CIRCULARITY

PAST FUTURE
2005/oafec | [ mrorc: PROPOSED
2000/53/EC
- B - R -
. Regulation on Circularity
Vehicle Type Approval European Battery Requirements for Vehicle Design
& Eol Vehicle Directive Regulation A
’ and Eol Vehicles
@ Lack of transparency on EolY Recycled content quotas Recycled content quotas
vehicles and no fines (Co, Cu, Li, Ni, Pb) (plastics, steel, aluminum, REEs?))
@ No differentiation of recycling Recycling efficiency targets Fines for improper Eol vehicle
and “downcycling treatment and export

Extended producer

No standardized methods for o . .
© responsibility Mandatory circularity strategy

recovery rate calculation

85% of vehicle to be recyclable and 95% recoverable /[ 65%+ of battery to be recyclable




Batarya Pasaportu ve Karbon Ayak izi Azaltimi

Why understanding the drivers of CO2 emissions in EV batteries matters

Companies need to assess the carbon footprint of
battery materials ...

... which requires evaluating the CO2 emissions of input

materials used in EV batteries

PCFs along the battery value chain [in kg CO2]

Potential green premiums for materials with low emissions

Green price premium

Green cost premium

Green margin

Key takeaways

Green premium is the
extra cost consumers or
companies pay for eco-
friendly products compared
to traditional ones

) EU will mandate battery passports for EVs by 2027,
potential of CBAM' extension to battery materials
Green cost delta The increased price

reflects higher production

Difference in margin on
......... the green(er) product

Plastics . ! . costs and rising demand
) Passports must include origin of materials, their (el e e T ] ] (G0 (e mETgTn for sustainable materials,
carbon footprint, and recycled content et H'?:f;g:::ﬁg:;‘l’:ts e.g. driven by regulations
Grey product costs Grey product costs Additional margins may be
[ ] added on top of production
)) This drives the need to assess PCF of batteries and __ H :rt:St:: f'-llrth_eriﬂ:fe“ing
izati fousing e final price of green
explore ways for decarbonization Price of a grey Green cost Green margin Price of a green products : E
M, Co, product delta adjustment product
) Opens opportunity to ask for a green premium for low | | |
carbon footprint materials Battery m Nis04

N

Two key levers for reduction of carbon emissions of NMC811 and LFP batteries

il

1flss /a
O

Sustainable
production process

Recycling
of materials

Carbon accounting
methods
Primary lever: Focuses on Secondary lever: Targets the

reducing emissions by optimizing sourcing of recycled input
the entire value chain material

Focuses on balancing or
compensating for emissions
through accounting mechanisms

Focus today = —
Source: BCG analysis 7




Temel Bulgular

» Cinve ABD’nin tuketiciden batarya ile ilgili para aldiklari belirtildi.

» Bataryanin dijitalligi, izlenebilirligi ve raporlanabilirliginin cok 6nemli oldugundan bahsedildi.

» Atik tesislerine gelen bataryalarin batarya igerigine gore ayristirmanin zor oldugu, kaynaginda ayirmanin
oneminden bahsedildi.

» Batarya cesitlerini ayirmak icin X-Ray sistemler, Al sistemler calisildigi belirtildi.

» Batarya yonetiminde hikUmetler, OEM’ler, atik firmalari, Universiteler arasindaki is birliginin en 6nemli konu
oldugu, hicbir tarafin tek basina hareket edemeyecegi bildirildi.

y.
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aBp |50, BATREC Ziyareti




Elektrikli araclarin ara¢ parkina girisi, parktaki oranlarinin artisi ve omurlerini tamamlama
surecleri dikkate alindiginda AB Batarya Regulasyonundaki geri donusum oranlarinin ulasilamaz
oldugu dusunulmektedir. Black Mass’i degerli metallere ayiracak tesislerin yetersiz olmasi bu
hedefleri daha da ulasilamaz hale getirmektedir. Bu konuda AB’nin degisiklige gitmesi elzem
olarak degerlendirilmektedir.

Henuz Elektrikli Araclarin dongusel ekonomi yaratacak bir doygunluga ulasmamasi sebebiyle geri
donusum konusunda ciddi fonlamalara ihtiyac olacaktir.

Batarya Regilasyonu ile getirilen Genisletilmis Uretici Sorumluluklar ile geri déniisim
proseslerinin finanse edilebilmesi icin son kullaniclya yansiyacak batarya maliyeti artislarina
sebep olacagi beklenmektedir.

Geri Donusum proseslerinin hizlandirilmasi icin geri donusume uygun dizaynlarin uygulanmasi
donusume destek olacagi degerlendirilmektedir.

2030 yiinda batarya uretiminde kullanilacak metallerin %15-20 kadarinin geri donusumden
gelecegi ongorulmektedir. Cok uzun vadede ise geri donusumun yaklasik %90 kadar metal
malzeme ihtiyacini karsilacagi tahmin edilmektedir.

IPA 11172023/ 451-966 Turk Otomotiv Sanayii'nin AB Yesil Mutabakat Hedeflerine Ulagsmasi Projesi
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