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https://en.wikipedia.org/wiki/Voltaic_pile#/media/File:Pila_di_volta.jpg
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https://www.britannica.com/biography/Michael-Faraday/Theory-of-electrochemistry
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https://www.mediastorehouse.com.au/mary-evans-prints-online/electricity-daniell-cell-14287271.html
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https://www.mediastorehouse.com.au/mary-evans-prints-online/electricity-daniell-cell-14287271.html
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https://en.wikipedia.org/wiki/Leclanch%C3%A9_cell#/media/File:Leclanche_cell.gif
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https://www.sciencephoto.com/media/363545/view/telegraph-office



https://patents.google.com/patent/US439151
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https://en.wikipedia.org/wiki/Dry_cell#/media/File:Battery-patent-US439151.png
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https://patents.google.com/patent/US617592A/en



https://www.upsbatterycenter.com/blog/gaston-plantes-lead-acid-battery-cell/
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https://www.hagerty.com/media/automotive-history/thomas-edison-a-man-ahead-of-his-time-built-his-own-electric-car-in-1912/
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Alkalizelle
https://de.wikipedia.org/wiki/Alkali-Mangan-Zelle

1960s
1.5 V



https://de.wikipedia.org/wiki/Nickel-Metallhydrid-Akkumulator

Nickel-Metallhydrid-Akkumulator

1989

1.2 V



https://www.batterydesign.net/sony-lithium-ion-batteries-worlds-first-commercialized-lib-1991/

1991
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3.7 V





https://www.flyingmag.com/rolls-royce-electric-flight/
https://www.youtube.com/watch?v=RhbDeEEo8F4&t=7s







18 MWh
20 MW https://www.mwstorage.ch/anlagen-und-partner

Ingenbohl



https://www.tesla.com/cn/videos/moss-landing-megapack

3’000 MWh
750 MW

Moss Landing
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Nickel

Mangan

Kobalt

Eisen

Phosphat

NMC LFP

~250 Wh/kg
~1’500 Ladezyklen

~180 Wh/kg
~3’000 Ladezyklen

3.7 V 3.3 V



FORM



Hyundai IONIQ 5TESLA Model S

https://www.qnovo.com/blogs/peek-inside-the-battery-of-a-tesla-model-s
https://insideevs.com/news/539940/hyundai-ioniq5-battery-pack-opened/

085 kWh
540 kg    

072 kWh
450 kg    



https://www.tesmanian.com/de/blogs/tesmanian-blog/tesla-expects-to-reach-mass-production-of-4680-battery-cells-next-year



Technische Universität Illmenau, 2022



Lebensphasen von Batterien



Ch. Neef; Recycling von LIB: Chancen und Herausforderungen für den Maschinen- und Anlagebau; Nov. 2021



https://commons.wikimedia.org/wiki/File:The_Long_Road_Ahead.jpg



Was ist ein guter Akku?

Energiedichte
(gravimetrisch, volumetrisch)

Leistung
Lade-/Entladegeschwindigkeit

Kalendarische Lebensdauer
Zyklenbeständigkeit

Thermischer Einsatzbereich

Sicherheit

Kosten

Innerer Widerstand

Umweltauswirkungen
Produktion

Selbstentladung

Komplexität der 
Art und Verfügbarkeit

der benötigten Materialien
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https://commons.wikimedia.org/wiki/File:The_Long_Road_Ahead.jpg
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4680Form

weniger Verpackung 
pro Aktivmaterial verbesserte Kontaktierung

https://cleantechnica.com/2020/09/22/everything-you-need-to-know-about-teslas-new-4680-battery-cell/



https://www.emobility-engineering.com/cell-to-pack-batteries/
https://www.topcarstesla.com/blogs/news/tesla-to-equip-model-y-with-byds-blade-battery
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https://www.electrive.net/2023/04/24/tesla-produziert-in-texas-zweite-4680-zellgeneration/
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https://public.com/posts/teslas-leadership-in-manufacturing-4814839624
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https://public.com/posts/teslas-leadership-in-manufacturing-4814839624
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https://commons.wikimedia.org/wiki/File:The_Long_Road_Ahead.jpg
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https://www.roads.org.uk/blog/road-slid-away
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Vielen Dank für die Aufmerksamkeit!
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