Better Batteries

Zdenek Kral



LI-lon Batteries
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LI-lon Batteries

SPECIFIC ENERGY DENSITY
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Do we need batteries?

Public net electricity generation in Czech Republic in August 2022
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LI-lon Batteries
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Basic Materials for Li-ion batteries
= Copper

= Aluminium

= Lithium

Aluminium
positive
current
collector

POPULAR LI-ION BATTERY CHEMISTRIES

Lithium-nickel- Lithi ickel- Lithiui
cobalt-aluminum (NCA) mmpm:&"g‘balt (NMC) spinel (w
Specific energy Specific energy

Other Materials for Li-ion batteries
= Cobalt
= Nickel

= Manganese



Which cot duce the most lithium,
and how anged over time?
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Basic Materials for Li-ion batteries 1

= Copper
= Aluminium
= Lithium

Rest of the World
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Lithium Consumption
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GLOBAL DISTRIBUTION OF ESTIMATED COBALT RESERVES IN 2019

United States of America

WORLD COBALT PRODUCTION AND RESERVES IN 2019 (t)
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The Mining!
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The scale!

~ 25 kWh ~ 80 kWh
Equivalent of 5 000 iPhones Equivalent of 16 000 iPhones

~5 Wh

2021: 14,5 mil. new vehicles registered in EU
Total 253 mil. passenger cars in the EU

AGE OF PASSENGER CARS, 2021
(i.e.on 31 December 2021)

EU Member States with the highest shares EU Member States with the highest shares
of passenger cars younger than of passenger cars older than
2 years (% of total passenger cars) 20 years (% of total passenger cars)

Ower 20 years
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World passenger car production
00066

21% of all passenger cars produced worldwide are made in Europe. This interactive chart
shows the number of cars produced per world region for the 2010-2021 period.
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Better processes!
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China's dominance is
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Sh of the top 10 battery
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Why) Do we need batteries?

Energy production in August 2022 — Czech republic

Renewable energy Fossil energy

Public net electricity generation in Czech Republic in August 2022

Public net electricity generation in Czech Republic in August 2022
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How to solve peaks?

Energy production in August 2022 — Czech republic

Renewable energy Hydro pumping energy balance

Public net electricity generation in Czech Republic in August 2022

Public net electricity generation in Czech Republic in August 2022
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