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Rechargeable Battery Market 1995-2015

Rechargeable battery market by chemistry
M cells, 1995-2015
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Marktprognose zu Lithium-lonen-Batterien
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Li-lonen Zellfertigung heute (Konsumerbatterien)
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Entwicklungsaufwand Li-Batterien

Each countrv s R&D budget of LIB and main applications
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Internationaler Vergleich Li-lon Batterie
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Battery History in Germany

- Long time battery tradition, also related to EVs (LAB, NiCd, NiMH, Na-S),
1973-1993: e.g. VW ca. 300 EVs, Daimler-Benz ca. 250 EVs

1992-1996: BMFT “Rigen-Project”

60 EVs with different battery technologies (Pb, Ni-Cd, Ni-MH, Na-S, Na-NiCl,)
Technical and efficiency/CO, problems in this project

=> Temporary end of German government battery support

end of 90th discussion diesel or hybrid => diesel

beginning/middle of 2000s: diesel and hybrid => batteries necessary

2007: Government startet battery support again




Battery Research Today

- BMBF (Research)

Lithium-lon Battery Programme 2015 (LIB 2015) 2008 — 2011,
60 Mio. EUR government support,
360 Mio. EUR industry - BASF, BOSCH, EVONIK, Li-Tec,VW



BMBF LIB 2015 Projects
- A Selection -

- A Li High-Energy Battery next Generation for EV (BASF)

- Five-Volt Li-lon Cell with high lifetime (Continental)

- Battery Management for mobile Li-lon Energy Storage Systems (INFINION)
- Redox-Shuttle-Additive fur Li High Voltage Cathodes (Chemetall)

- Li Hig)h-Energy Batteries with improved Electrolyte-Separator-Combination (Li-
Tec

- Li-lon Batteries with new nano-composit materials (FZ Karlsruhe)

- Young Academic groups — New Electrode Materials
(FZ Karlsruhe)

- Young Academic groups — Nanomaterials and Interfaces
(IFW Dresden)
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Ubersicht Forderprojekte
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Bundesminterkom

In Deutschland gibt es gute Voraussetzungen fiir die Bildung dFathsalchatelt
eines Batterie-Kompetenzclusters AUSWAHL LITHIUV-ION
2 Helmholtz-Forschungszentren * Universitat
¢ Sid: Karlsruhe 3 Forschungs-
Nord: Jilich institiut

Fertigung

h Leclanché ltzehoe °

* Hannover
* Munster ‘
* Bochum ‘ |

&Ny Dusseldort (MPI) |

Gaia Nordhausen h

ﬁi} Forschungszentrum Jilich—— it Li-Tec Kamenz h

Y RWTH Aachen- / i ‘ | Dresden (IFW) (il
* GieBen TU Freiberg *

* TU Darmstadt
Yr Forschungszentrum Karlsruhe ————— | Varta Microbatteries Ellwangen by

ﬂi} ICT Pfinztal (Fraunhofer) - ¥ & | MFL Stutigart ﬂ{’

ke Leclanche Willstat | ‘ DLR Stuttgart g
Ulm

Zsw Uim ¥

QUELLE: McKinsey 9

Fsw
TP =N




Thank you for your attention
and see you at the

12th Ulm ElectroChemical Talks

,2015" Technologies on Batteries and Fuel Cells

June 15, 2010: Tutorials on PEM fuel cells and Li-lon Batteries at
~Weiterbildungszentrum Brennstoffzelle UIm*

June 16-17, 2010: Conference at Edwin-Scharff-Haus, Neu-Ulm
Lectures and Posters, UECT-Awards

details see: www.zsw-bw.de



