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WHAT IS THE FIRST THING COMING TO YOUR HEAD WHEN YOU HEAR TALKING
ABOUT RENEWABLE ENERGIES AND DECARBONIZED ECONOMY?
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WHAT IS THE FIRST THING COMING TO YOUR HEAD WHEN YOU HEAR TALKING
ABOUT RENEWABLE ENERGIES AND DECARBONIZED ECONOMY?
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6 )‘, Going electric? Yes, but care with how !!!

20 % CO2 emission en EU
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BATTERY: A reservoir of energy

Voltage, current, energy, power, capacity, C-rate, cycling life, lifetime...

¥
j)u

Voltage ~ Height (V)
Current ~ Water Flow (A)

Power ~ Voltage x Current (W) -> W/Kg

Energy ~ Power x Time (Wh) -> Wh/Kg Capacity ~ Current x Time (Ah) C-rate ~ Current / Capacity (1/h)
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BATTERIES TECHNOLOGIES AND PERFORMANCE
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The eternal dilemma: Power Vs Energy

Eliud Kipchoge

Usain Bolt

Vs

100 m; 9.58s
42,1 km ; 1h.59 min
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current ey current
collector &, (] am m‘ collector

Graphene L~ Solvent t}m, layer
structure molecule structure

https://www.youtube.com/watch?v=G5McJw4KkGS8
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Anode and cathode materials: Prioritizing and sacrifying...
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What does 1 kWh look like?

Source: hfpz4blog. kubakuzma. comyd 201 609/ 2 Zhow-doesz-a-kilowa-
hour-lock-like. html/
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What does 1 kWh look like?
Tesla Model S The entire battery pack

18-650
Lithium ion

e weighs 1,200 pounds...
/ L | ;
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battery
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k) A& I el 15

16 battery modules or
7104 batteries make

Module of up the total Tesla S
444 batteries “battery pack.” Lithium
equivalent
...but only 15 pounds

(7kg) is lithium. About the
weight of a bowling ball.
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What does 1 kWh look like?

INFINITI
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The 24 kWh
Nissan Leaf battery pack

Structure Laminated type

cell Capacity 33Ah
Cathode Original blended (LMO based)
Anode Graphite
Consist of Cell numbers 4 cells

Module = .
Cell connection 2 parallel-2series
Consist of Module numbers 48 Modules (in series)
Total Ener 24 kWh

Pack _
Max. Power >90kW
Power/Energy ratio =4
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= BATTERIES ROADMAP

BASQUE RESEARCH

Gen 5
Lifair

Gen 4
All-solid-state with Li anode and

conversion matenals (e.g. LifS)

Gen 3b
Cathode: HE-NCM, high voltage spinel
Anode: Silicon-carbon

Gen 3a
Cathode: NCMB22 - NCMB11
Anode: Graphite + Silicon (5-10%)

Gen 2b
Cathode: NCM523 - NCM&22

Anode: Graphite

Gen 2a
Cathode: NCM111

Anode: Graphite

Gen 1
Cathode: LFP, NCA
Anode: Graphite

© ClCenergiGUNE. 2020. Todos los derechos reservados
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The NMational ~ Flatform  for
Electromobility (NPE) is a joint
industrial-academic effort to promote
the development of a Gemman
manufacturing industry for EVs

Chance to be
commercially available
sooner than projected

2020
LFF: lithium iron phosphate; NCA: lithium nickel cobal aluminium oxide; NCM- lithium nickel cobalt manganese oxide;
HE: hiah enerav. The trinlets after the acronvm NCM (111. 523, etc.) indicate the Mickel:Cobalt:\Managanese ratio

2025 2030
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CATHODE

ELECTROLYTE
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= BATTERIES TECHNOLOGIES AND PERFORMANCE

POWER DENSITIES OF VARIOUS
TYPES OF BATTERIES

1200~ ENERGY DENSITY 1,100
Watt-hours per liter } ] E j
e ) s | Auoi
O Neat Gen Li-kon
800 - -—-.” '
“I1 i .
&
600 :

Above: Mext-gen Li-ion batteries

| offer smaller sizes with more 40[}
400 power Credit Saktil.
240
. o

Lead- Nickel-  Mickel-metal Lithium-  Lithium-ion
acid cadmium  hydride ion (solid state)

40 Wh/Kg 120 Wh/Kg || 400 Wh/Kg

500 Kg 500 Kg 500 Kg

180 km 500 km 1500 km

13 kWh -> 100 km
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EUROPEAN ELECTRIC VEHICLE CELL SUPPLY CHAIN SUMMARY

@ e ' < >> Pouch @ LG Chem shnovation
- i | B rosmatic CATL northvolt <™
@ a3 ‘ - i - Prismatic Pramsuncd northvolt & Gotion
w«&‘» | <> Pouch [l Prismatic @ LG Chem northvolt
DAIMLER e | <> Pouch [lPrismatic CATL @LGChem Gmasis QCC
P Nea | Cylindrical PEnmsuncd
HYUNDAI e | <> Pouch @ LG Chem

STELEANTIS | & ) W pmac QCC sioir
o - . ' - Prismatic CATL

Source: Public Information

© ClCenergiGUNE. 2020. Todos los derechos reservados



CIC
enhergl

= CIC ENERGIGUNE GUNE

MEMBER
BASQUE RESEARCH

Eskerrik asko zuen arretagatik!!1!

- B S cc




CIC

enhergl
GUNE

CI1C ENERGIGUNE

MEMBER OF
BASQUE RESEARCH

& TECHNOLOGY ALLIANCE

RENEWABLE ENERGIES & DECARBONIZED ECONOMY
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THANK YOU ESKERRIK ASKO

Parque Tecnoldgico - c/Albert Einstein 48

01510 Vitoria-Gasteiz - (Alava) SPAIN
+34 945 29 71 08

Mﬁké@’ msfaiméi&%{ real)
®96

cicenergigune.com



	Número de diapositiva 1
	Número de diapositiva 2
	Número de diapositiva 3
	Número de diapositiva 4
	Número de diapositiva 5
	Número de diapositiva 6
	Número de diapositiva 7
	Número de diapositiva 8
	Número de diapositiva 9
	Número de diapositiva 10
	Número de diapositiva 11
	Número de diapositiva 12
	Número de diapositiva 13
	Número de diapositiva 14
	Número de diapositiva 15
	Número de diapositiva 16
	Número de diapositiva 17
	Número de diapositiva 18
	Número de diapositiva 19
	Número de diapositiva 20
	Número de diapositiva 21
	Número de diapositiva 22
	Número de diapositiva 23
	Número de diapositiva 24
	Número de diapositiva 25
	Número de diapositiva 26

