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Massive Spent LIB - time is getting closer &

Spent LIB volume prediction(!
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The time for massive spent LIB retirement is getting closer. Spent battery recycling not only solves environmental issues, more
importantly, it achieves closed-loop for resources, helping the new energy system to get rid of the reliance on resources,

accomplishing real “unlimited power” in carbon neutrallity.

v botree.tech [11 BNEF [2] Hans Eric Melin, The ketchup effect of the EV battery recycling market



Recycling Technology Pathways &
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Challenge: recovery efficiency, impurity content, environmental impact
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Black mass-from battery cell to battery powder &
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Applicable to spent batteries such as NCM/LFP/NCA/LCO/LMO and electrode scraps ?
Black mass recovery rate > 98% Copper and aluminum impurities < 0.5% [(Jti:rc:::eg;:;?ngingwiﬂ\out
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NCM Hydromet-from black mass to battery material ®

Applicable to ternary battery black mass and Nickel-cobalt
hydroxide precipitate (MHP)

Direct recovery rate of nickel and cobalt > 98%

Advantages of co-extraction system

Synchronous extraction of nickel, cobalt, and manganese,

directly producing battery-grade materials, especially
suitable for high-nickel systems

Over 30% reduction in extraction equipment investment,

over 10% reduction in extraction energy consumption, 5-
20% reduction in extraction costs

Compared with traditional processes, the carbon footprint
of the full hydrometallurgical process is reduced by 6-8%!"]

Reuse of extractant BC196, BC211, etc.
Co-Extraction of Ni, Co, Mn
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Botree Novel Separation
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LFP Hydromet-from black mass to battery material * E

Graphite Slag

Applicable to spent LFP battery black mass, electrode scrap powder

Lithium recovery rate 90-95%
Battery-grade iron phosphate recovery rate 85-95%
Path One

Advantages

Synthesis of Iron Battery-grade
Phosphate Precursor  Iron Phosphate

« Lithium leaching rate > 95%

Leaching

@ Impurities Removal
» Low requirements for black mass impurities
. Selective Liti
(electrolyte, copper, and aluminum, etc.) content dacton

Extraction

+ Compared with lithium spodumene, the carbon
footprint of battery-grade lithium carbonate
produced by Botree's recycling process has been
decreased more than 40%!("

Impurities Removal  Lithium Precipitation Battery-grade
Lithium Carbonate

Black Mass

Path Two Leaching Impurities Removal Synthesis of Iron  Impurities Removal ~ Lithium Precipitation Battery-grade
l Phosphate Precursor Lithium Carbonate

Graphite Slag Battery-grade
Iron Phosphate



Short Lithium Extraction from black mass &

Applicable to various types of black mass such as LMO, LCO, NCM, NCA, etc.

Li Recovery rate 90-95% (5-10% more than the average process)

Advantages

«  Remove most of the organic and reduce the moisture
content of the black mass

«  High-purity lithium solution, Lithium concentration > 20 g/L
«  Metal impurities: (1) < 30 ppm; (2)< 1 ppm (battery grade)

« High tolerance for black mass impurities (electrolyte, Cu,
and Al, etc.) content

+ No wastewater or solid waste

«  H,0, reduced compared to the traditional process
Profit/CNY

- 6x10*

Lithium Solution

0 5 \
P
> . > > Hydrolysis Impurity Removal  High-Purity Lithium Solutior \
=]
5 <A |
% \

Pyrometallurgical Recycling  Nickel-Cobalt Alloy
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Hydrometallurgical Recycling  Nickel-Cobalt Salts



Direct Recycling-from battery to cathode material &

Laboratory research

efore treatment

Voltage(V)

After treatmentyfi o 5 ]

hah ¢

Capacity retention(%)

3.6

_J

3.2 4

284

244

2.0+

Before treatment|
After treatment

T T T T T T T T
20 40 60 80 100 120 140 160
Discharge specific capacity(mAh/g)

80 4

60 4

40

After treatment
Before treatment|

T T T T T T
0 20 40 60 80 100

Cycle number

+ Coin cell test: lab scale R&D demonstrates obvious improvement

in 15t cycle discharge capacity and capacity retention during
cycling, meeting the industry standard (YS/T 1027-2015)

requirements.

www.botree.tech
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+ Electrode processing: the direct recycled materials have
been verified at batch and pilot scales;
+ Electrochemical performance: rate and cycling performance,

tested at batch and pilot scales, are satisfactory.



Direct Recycling-from battery to cathode material &

Electrode . Impurity PSD Sieving & .
O Key: balancing the recovery rate and the quality of LFP and Al particles.
O Typical cathode powder with Al < 400 ppm.

LFP electrode scrap LFP cathode Al particles

www.botree.tech
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Botree at a Glance

ABOUT BOTREE

Botree Recycling Technologies Is Committed
to A Complete Solution for The Recycling of
Critical Battery Materials

By developing advanced separation systems and smart
equipment, we enable worldwide battery manufactur-
ers, battery operators, automotive manufacturers,
energy storage enterprises, and recyclers to realize a
short-loop of battery materials, promoting the low-car-
bon and sustainable development of new energy key
resources,

www.botree.tech

ONE-STOP SOLUTION

We Help Get Recycling Process
Up and Running Quickly and
Continue Operating Efficiently
and Profitably

KEY TECHNOLOGIES

e Pre-Treatment

¢ Pre-Lithium Extraction

¢ LFP Multi-Component Recycling
* NCM Multi-Component Recycling

GLOBAL IMPACT

0 Member of EBA, GBA, MBF, AVERE, NAATBatt,
etc

o Convenor of ISO/TC 333/AHG2: Carbon footprint
for lithium product

© GBA Battery Passport Steering Committee
member

O Operation agent of IEA HEV TCP Task48 Battery
Swapping and co-manager of Task54 Recyded
Materials for Electric Vehicles

© Invited reviewer of IEA reports including "Batteries
and Secure Energy Transitions”, "Energy Technol-
ogy Perspective 2023", "Global EV Outlook 20247,
“Global EV Outlook 2023" and "Global EV Outlook
2022"

technical consulting Industrial solutions Smart equipment

Sustainability Consulting

Ni&Co Mining: Refinement

Skid-Mounted Design
Digital Carbon Footprint

Operation and
maintenance services

Battery Materials

Battery Manufacturing



Global Partnership

LFP BATTERY RECYCLING IN SPAIN

H ILUNION, EFT-Systems y {@ZEf&£ crean una
N empresa conjunta de baterias de litio en Espafia
& con el objetivo construir una planta de reciclaje
| LUN 'ON de baterias LFP en Espafia.
La planta estard ubicada en el Parque
Tecnoldgico de Boecillo, en Valladolid, y tendra
capacidad para tratar 6.000 toneladas de estas
baterias al afio, y con este proyecto ayudard a
mejorar las capacidades de reciclaje de baterias
en Europa y promovera el desarrollo sostenible

@ de la nueva industria energética.
Mas informacién: https://Inkd.in/djxwTEQr

#ILUNION #EconomiaCircular #Reciclaje
#Baterias #TodosContamos #TodosIncluidos

ﬁ Show translation

ILUNION, EFT-Systems y
Botree crean una empresa
conjunta de reciclaje de ...

y ilunion.com

www.botree.tech

Location: Valladolid’ s Boecillo
Technology Park, Madrid, Spain

Capacity: Total 6,000tpa LFP Battery

Pretreatment + Hydromet Recycling
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Global Partnership £

MANGANESE-BASED BATTERY RECYCLING

T, = 12 $

PHYLION BATTERY & %=

Location: Huaibei, China

Capacity: 40,000 tpa in total and 26,000 tpa for first

phase construction
Pretreatment+Hydromet Recycling

Worldwide first standard industrial recycling line for
spent manganese-based lithium battery, industrial
direct repairing line for manganese-based and LFP

battery electrode scraps




Global Partnership

NCM HYDROMET RECYCLING
CE CERTIFICATIONS

Location: Poland

Capacity: Demonstration line

CERTIFICATE
of Conformity
EC Council Directive 2006/42/EC
Machinery
Regktmtonto:  AM sosdazsa o001
Reportho: aosam
elder: Suahos Boree Geing

produce: Machinery
INTEGRATED ACID LEACHING EOUIPMENT)

Type desgnacionisted onthe next page

T coricate

“The hoder of

the Drective.

TOV Rheinland LGA Products GmbH - Tillstrafie 2. 90431 Nirnberg

A TOVRheinland®
Right.

wwwav.com Procisely
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of Conformity
EC Council Directive 2006/42/EC
Machinery

ReghtatonNo.:  AMS05482600001

TOV Rheinland LGA Products GmbH - Tillystrate 2 90431 Nurnberg

A TOVRheintand®
recidy Rgh:
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s
s

TOV Rheinland LGA Products GmbH - Tillystratie 2- 90431 Nirnberg

[A_ TUVRheinland®

[r—— Procisely Right.
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of Conformity
EC Council Directive 2006/42/EC
Machinery
RegstmtonNo: AW S0548267 0001
neportho: oo
Holder
ot nier
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Dste 20260930

TOV Rheinland LGA Products GmbH - TillystraRe 2- 90431 Niirnberg.

A TUOVRheinland”
Procisoly Right.




Global Partnership

USA PRE-TREATMENT LINE
UL CERTITICATIONS

Jangsis, China, 215128
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Capacity: 2x1.5 tph

pre-treatment for spent battery and waste electrodes

www.botree.tech
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Shiquan Lin/#f £
E: sglin@botree.tech H:+86 18113015608

Botree Recycling Technologies
Enabling Renewable Energy Around the World

E: info@botree.tech W : www.botree.tech

Suzhou China - U.S.A. - Germany ¢ Singapore




