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RN

Energias Renovaveis

PE

Tecnologias da
Informacéo e Comunicacao

BA

= Conformacéo e Unido de Materiais
= Automacgao da Produgéo

= Logistica

= Sistemas avancgados de Saude

MG

Engenharia de Superficies
Metalurgia e Ligas Especiais
Processamento Mineral

RJ

Sistemas Virtuais de Produgéo
Quimica Verde

Biossintéticos e Fibras
Inspecéo e Integridade

SP

Manufatura Avangada e Microfabricagao
Materiais Avancados e Nanocompdsitos
Biotecnologia

Sistemas Elétricos de Poténcia

£



STRATEGY
Competences Portfolio

New materials: Environmental cost of batteries
RD&I: New Batteries and Supercapacitors

High Power Tests

Optimization of resource usage processes
Electromobility, Stationary and |oT Batteries
BMS: modeling

Recycling and Reuse of Batteries

SOFC power generation

F ¥
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Smart Materials: Improved performance
Nanotechnology Nano/Microcapsules, Graphene/CNT
Product & Process Technological Solutions
Development of tests and methodologies

Corrosion 4.0 Materials & Sensing

Biotec EcoFriendly products and process

Agroindustry & Sustainability \’

Circular Economy ‘/

Point-of-Care Human and Animal Health
Safety & Effectiveness “Lab/Organ” ON-Chip
Real time Big DATA Generation
Digitalization Sensors for (bio)processes
Monitoring environment

Early diagnosis

Agribusiness & Sensing W
Cost reduction: Process
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A Transicdo Energética passa pela Mineragdo
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REQUISITOS PARA A TRANSICAO ENERGETICA
O SISTEMA DE ENERGIA LIMPA PARA 2050
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REQUISITOS PARA A TRANSICAO ENERGETICA msmruro SENAI
O SISTEMA DE ENERGIA LIMPA PARA 2050

REQUIRED SCALE-UP IN MATERIALS DEMAND BY 2050
SUFFICIENT GLOBAL RESOURCES

Relative increase in demand for key materials from clean energy technologies, from 2022

E Million metric tonnes W Energy transition requirements by 2050
] Other requirements by 2050
: ‘ Glabal
[ @ 1 Resources
i i 25 5600
: L5 &
: 1 g o
E ' o 10 a
H GRAPHITE 9 - O 1300
: y, NEODYMIUM |
: @ ! —
COPPER
COBALT
@ 1 300 85
SILICON i
] 185

T T T : : i
2025 2030 2035 2040 2045 2050

2020

“t23: SENAI

Fonte: Energy Transitions Commission



6 Materiais Chave para a Transigdio Energética S ]

! . : : ; :
. PROJECTED 2022 2030 Primary demand for Ma’f demand: Uppe_r bound of "’:’a“-"_”af i
b DEMAND AND the energy transition requirements for rapid decarbonisation ]
E Supply Max Min Estimated “Min demand: Material requirements with greater E
[ SUPPLY IN 2030 Primary Primary Supply * Demand for other material / technology efficiency and recycling 1

Demand ' Demand * CELE] sEstimated supply: mining forecasts 2030 based

Million metric tonnes on current plans

q\ — Key Considerations :
i +150x| -40% ) :
H \ Potential " f . ;
: COBALT 0 42 ~— supply gap ® Trend away from cobalt-rich batteries will ease supply g
; "'"""'""""""7’ ™, imbalances. :
l [-40% | e High potential to increase recycling from EV batteries. :
: _———- _——- N @ Uncertainty over supply from DRC (~70% of market +
H - concerns around human rights), but strong supply growth

from Indonesia.

- :\-10;‘ ) reductions. ;
- - — Declining production from existing mines, falling ore G
grades. ;

® Up to 20 years for new large mines to come online.

ok 1
g

COPPER +5m/)—H_' 10% )—‘ Potential ® High prices will incentivise thrifting or substitution, but
H supply gap . widespread need limits potential for large demand

TN
G;\ 1 -15% | :
GRAPHITE -/J 7 Potential @ Supply dominated by China, but new projects in US, Africa.

supplygap @ Additional synthetic graphite supply could close supply

P

l gaps, but has high carbon intensity.
® |n the long-term, high potential to substitute with silicon or
lithium in anodes and for recycling.

N
-40% |
\ 4

Fonte: Energy Transitions Commission



6 Materiais Chave para a Transicdo Energética
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Relatively faster timelines for new mines (4-7 years).
Sodium-ion batteries can reduce lithium demand from
2030 - but likely to be small share of market.

High potential for recycling over long term.

Concerns around water and carbon intensity of production.

Potential to reduce material intensity and shift to
neodymium-free motors.

Supply heavily concentrated in China, but potential new
supply in Myanmar, USA, Australia. ,
Mining and refining generate large volumes of toxic waste
and historically poorly regulated.

Fast increase in supply feasible with growth of mining in
Indonesia — but current production is carbon intensive.
Challenges to supply high quality Class 1 nickel and refined
nickel sulphate for battery cathodes.

Strong potential to shift away from nickel-rich batteries.

e - SENAI

Fonte: Energy Transitions Commission



INiciativa do Governo Federal - MDIC

Rede MiBIl (Made in Brazil Integrado)

Iniciativa do governo brasileiro que visa
fortalecer a cadeia produtiva nacional em
setores estratégicos.

Coordenada pelo Ministério de
Desenvolvimento, Industria, Comércio e
Servicos (MDIC), a rede € estruturada em
diversos Grupos de Trabalho (GTs), cada um
focado em areas especificas para promover o
desenvolvimento tecnoldgico € a
competitividade industrial.

GT
GT1

GT2

GT3
GT4

GT5

GT6
GT7

GT8

INSTITUTO SENAI

Tema
Componentes Metalicos

Componentes
Eletroeletronicos

Conjuntos Mecanicos
Componentes Plasticos

Transmissoes
Automaticas

Semicondutores
Baterias de Litio

Células de Hidrogénio
Automotivas
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PRINCIPAIS MINERAIS EM UMA BATERIA DE IONS LITIO smruro SENAJ

HOW BATTERY CHEMISTRIES DIFFER, BY MINERAL CONTENT

FOR A GOKWH LITHIUM-ION BATTERY > THEKEY MINERALSINAN -
The name of the battery chemistry typically indicates the composition of the cathode. @ EV BATTERY 3
NMC811 NMC523 NMC622 NCA+ LFP
Nickel (80%) = Nickel (50%) | Nickel (60%) | Nickel Cobalt Lithium iron CELL PART: @ ANODE CURRENT COLLECTORS
Manganese ~ Manganese | Manganese | Aluminum  phosphate ® CATHODE CELL CASING
(10%) Cobalt | (20%) Cobalt | (20%) Cobalt ' Oxide
(10%) (30%) (20%)
&/ LITHIUM 9KG 7KG 6KG 6KG 6KG
¢ COBALT 9KG 11KG 11KG 2K6 0KG
" NICKEL 39K6 28KG 32KG 43K6 0KG
& MANGANESE = 5KG 16KG 10KG 0KG 0KG

& CGRAPHITE 45K6 53KG 50KG 44K6 66KG6
A ALUMINUM 30KG 35K6 33KG 30KG 44KG
& COPPER 20KG 20KG 19KG 17KG 26KG
o STEEL 20K6 20KG 19K6 17K6 26KG
& IRON 0KG 0KG 0KG 0KG 41K6

| ELEMENTS |$RI




Planta Piloto de Baterias (P&D) — SENAI Eletroquimica  #oasmg

Linha P&D para Produgdo de células de Li-ion [ Na-ion & Supercapacitores

“523: SENAI



Planta Piloto de Baterias — UNICAMP — Hudson Zanin e NA

Linha P&D para Produgdo de células de Li-ion [ Na-ion & Supercapacitores

e - SENAI-




- Independéncia tecnolégica do Brasil em Baterias de ions litio como estratégia de Estado;
- Posicionar o Brasil na vanguarda da industria de baterias de ions litio e tecnologias relacionadas.

PROJETO

ESTRUTURANTE
- Elevar o nivel de maturidade tecnoldgica para TRL /MRL = 7 com desenvolvimento de células nacionais

BATE R |AS D E “PADRAQ” — em ambiente pré-industrial;

. - - obter o dominio tecnolégico da producdo de células de ions litio PADRAO (pré-industrial);
|ON S |_|T|O - capacitar recursos humanos na produgdo de células de ions litio PADRAO;
- apoiar no desenvolvimento da cadeia produtiva doméstica sustentavel para a industria (brasileira) de baterias
de ions litio PADRAO.

CONSELHO GESTOR

(Representantes):
3 anos Agosto de 2024 RS 68,5 milhdes

*e-FIEP:
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Linha Semi-Industrial (Megafactory) wsriyro SENAJ

Producgéo de Células

©Q ® 0 o ©

Células Cilindricas [ Prismaticas

Mixing
1.1: Water DI;
1.2: Chiller;
1.3: Mixer 20LAnode;
1.4: Mixer 20L Cathode;
1.5: Filter & Transfer Anode;
1.6: Filter & Transfer Anode
1.7: Mixer 60L Anode;
1.8: Mixer 60L Cathode

Casting & Drying & Calandering & Slitting
2.1: Slot Die Casting &Drying Anode/Cathode;
2.2: Calandering Anode/Cathode;
2.3:SlittingMachine Anode/Cathode;

Assembling
C1: Auto Winding21700; C2: Tab + Can Groving21700; C3: Oven Jellyroll 21700;
P1: Electrode Cutting Anode Pouch Cell; P2: Electrode Cutting CathodePouch Cell;
P3: Z-fold Stacking P4: Tab Welding; P5: Oven Jellyroll Prismatic.

Electrolyte Injection & Crimping
C4: Electrolyte Filling & Creeping;
P6: Hard-Case Welding, P7: Electrolyte Filling;

Cell Formation & Aging . 35 %RH, 22+2°C
C5: Formation Step; C6: Aging Chamber;
P8: Formation Step; P9: Aging Chamber; 1.0 %RH, 22+2°C
Sorting and Welding of cells—- modules and packs as sembling <0.5 %RH, 22+2°C

X1: 21700 Sorting & Welding.

SENAI
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Materiais em fase de comercializagdo

LBl

COMPANHIA BRASILEIRA DE LiTIO
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Obrigado!

Heverson Renan de Freitas

Pesquisador — Lider Técnico Area Smart Energy
Instituto Senai de Inovacao em Eletroquimica
heverson.freitas@sistemafiep.org.br
https://www.linkedin.com/in/heversonrenandefreitas/
+55 41 98855 1665




