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Li-Tec – JV of Evonik and Daimler

Technology basis out of 10  years experience in Evonik R+D Center 

2006 Foundation of Li-Tec Battery 

2008 new shareholder structure Evonik(50.1) /Daimler (49.9) 

One of the most advanced infrastructure for Li-Ion production in Europe

•

 

10.000 m2

 

plant area, 280 employees

•

 

Current capacity 300.000 Cells p.a.

•

 

Future capacity more than 15 Mio Cells p.a. (Daimler and others)

•

 

ISO 9001:2008 Certified

•

 

TS 16949 Certification

 

ongoing

 

2009/2010
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Evonik Industries AG

Evonik Litarion Li-Tec

Daimler AG

Deutsche Accumotive

100 % 50,1 % 10 %49,9 % 90 %

Electrodes & Separator Automotive Cells Battery

Evonik & Daimler – non exclusive 
alliance along the value chain

http://www.daimler.com/dccom/home_d
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Degree of
Electrification

Internal combustion
engine

(Gasoline/ Diesel)

Hybrids Eletrical Driving

„emissionfree“

100%0%

Mild

 
Hybrid

Full

 
Hybrid

BatteryPlug-In 
Hybrid

 
(parallel)

Plug-In 
Hybrid

 
(serial/

 
Range Ext.)

Fuel-cellStop/

 
Start

 
(RSG)

Electrification of the powertrain

S-Class BlueHybrid
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Comparison of complexity

V6 Internal
 

combustion
 

engine
 

Permanent magnet
 

e-motor

w/o gearbox
 

incl. gearbox
 

for
 

full-EV
Source: Renault Laguna Engine, Bosch e-Motor
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Most important requirements 
for automotive applications

Safety

Performance

Longevity

No thermal run-away
 

at
Short circuit, overcharge

 
or

damage

Many
 

charge-
 

and discharge 
Cycles

 
for

 
long

 
driving

 
distance 

and long
 

calendar
 

life (8-10 yrs)

Price

Availability

High energy
 

content
Fast charging
Little self-discharge
Temperature

 
tolerant
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Elektro
 

Chemistry
Material Sciences
Surface

 
Chemistry

 Polymer Chemistry
 Nano

 
Technology

…
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A Lithium-Ion Battery consists of four 
main components:

Anode Cathode

Electrolyte

Separator
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How does a Lithium-Ion Battery work 
? Charging
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How does a Lithium-Ion Battery work 
? Discharging
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Anode Electrolyte Cathode

Active
 

Material: 
Graphite

Organic
 

Carbonates

Salt: LiPF6

Active
 

Material: 
LiNiMnCoO2

Collector: Cu

(LITARION®)

Separator: ceramic

(SEPARION®)

Collector: Al

(LITARION®)

Li-Tec CERIO® battery system
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Our advantages

Improved safety

by
 

flexible ceramic battery separator
 

SEPARION®

Excellent electrical data

through
 

special
 

electrode
 

manufacturing

Automation 

of custom
 

designed
 

cells
 

(E-Smart)

Page 12
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CERIO® System – the components 
for 40 Ah High Energy cell 

AnodeCathode

Separator

Page 13
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Schematic production process

Electrode making

CalenderingCoatingMixing Slitting

cell making

Current collector 
weldingStackingCutting Packing

Electrolyte filling Sealing Final cut

Post process

ClassificationFinal QCAgingForming
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SEPARION®: 
The ceramic Separator

Nano-Ceramic particles

PET non-woven support

SEPARION®
 

Production:

► PET non-woven support
► Nano-Ceramic particles 

Aluminumoxide
and Silicondioxide

► Low-temperature
 

sintering
► cut

 
and winded
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Raw
materials Mixing Coating Drying

QC
PackingDryingCuttingLow temp. 

sintering

Impregnation step

Low Temp. 
Sintering

Inline QC 
Device

Unwinding

Winding

Drying

SEPARION® Production process
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Industriel production of high energy 
and  high power electrodes

High Tech coating process
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Raw 
materials Mixing Coating Drying Cell 

Making

QC
PackingSlittingCalendering

Coating
Inline QC Device

Unwinding
Winding

Drying

LITARION® Electrode Production Process
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Selection of Coating Technology

Pre-dosing ProcessesSelf-dosing Processes

Rollcoating
•

 

Reverse Rollcoating

•

 

Forward Rollcoating

•

 

Comma

 

Coating

•

 

…

Printing
•

 

Screen printing

•

 

Offset

 

printing

•

 

Flexo

 

printing

•

 

…

Nozzle system
•

 

Slot

 

Die single

 

layer

•

 

Slot

 

Die double layer

•

 

…

Casting process
•

 

Die Casting

 

single

 

layer

•

 

Die Casting

 

multiple 
layers

•

 

…
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Challenges for Electrode Making

• Production

 

of metal foil

 

(Cu-

 

or

 

Al-foils) up to 0,7 m in width

 

and 10 µm thickness

•

 

Preparation

 

of active

 

material with

 

high precision

 

dosing

 

and mixing

 

systems

 

from

 

up to 10    
different components

 

in a wide

 

range

 

of concentrations

 

(range

 

from

 

ppm

 

to %)

• Coating

 

of the

 

metal foils

 

with

 

active

 

material 

•

 

Width

 

up to 0,7 m,

•

 

Coating

 

speed

 

up to 20 m/min, 

•

 

Coating

 

thickness

 

from

 

100 to 150 µm, 

•

 

Deviation in coating

 

thickness

 

max. 3 µm, 

•

 

Continuous

 

or

 

pattern

 

coating, 

•

 

Both

 

sides

 

of the

 

foils

 

with

 

very

 

little

 

deviation

 

of overlap

 

on both

 

sides

• In-line quality

 

control

• Drying

 

under

 

explosion-protection

 

conditions

 

(Ex geschützt)

• Compression

 

(Calendering) with

 

speeds

 

up to 30 m/min, precision

 

+/-

 

1 µm

• Slitting

 

and cutting

 

of the

 

coated

 

electrodes

 

at high cycle

 

times

All process steps need a very high degree of precision during production and therefore, 
are also very demanding on the performance of the machinery
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Cell Making

Preparation

 

of single

 

sheets

Stacking
Welding

 

of current

 collectors

Deep

 

forming

 

of 
packing

Packing Pre-sealing Electrolyte

 filling
-

 

Final sealing

-

 

Folding

Anode Separator Cathode
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Challenges for Cell Making

•
 

Atmosphere
 

(Dryroom, Cleanroom)

•
 

Automation of:

•
 

Separation of anodes, cathodes
 

and separator
 

into
 

single
 

sheets

•
 

Stack-building

•
 

Welding
 

of current
 

collectors

•
 

Packaging/sealing

•
 

Electrolyte
 

filling

•
 

Sealing
 

at the
 

current
 

collector
 

tabs
 

protruding
 

from
 

the
 

bag

•
 

formation

•
 

Final quality
 

check
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Cell production: 
stacker, automatic formation
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Product portfolio for mobile and 
stationary applications

Super Hybrid EVPHEV

Power density
7-9 kW/kg 1-1.4 kW/kg 0.25-0.7 kW/kg

Energy content
0.5-2 kWh 10-25 kWh1-5 kWh

1.3-3 kW/kg

Station

kWh-MWh

40 Ah High Energy cell40 Ah High Energy cell
3 Ah Super High Power cell

6 Ah High Power cell

Full Battery Packs Solution
 

& Specific
 

custom
 

designed
 

products
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3,6V / 40Ah
Cont. current 2C (80A)
Peak current  5C (200A), 15sec
Full cycles >2500
208mm x 248mm x 11mm
1.05 kg
135Wh/kg
287Wh/l

Li-Tec HEA 40 cell
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40 Ah High Energy Cell: 
Cycle Life Test at 1C/1C

1C/1C Cycling HEA40
(40A = 1C charge / 40A = 1C discharge, 3.0V..4.2V / 100% DOD)
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Page 26
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40 Ah High Energy Cell: 
Cycle Life Test at 3C/3C

3C/3C Cycling HEA40
(120A = 3C charge / 120A = 3C discharge, 3.0V..4.2V / 100% DOD)
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Page 27
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Series project with Daimler and 
Deutsche Accumotive

Full EV City car: E-Smart

•
 

Electric Range 160 km

•
 

Li-Tec  Cells Cerio®motive
Series 2012
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Factory expansion 2010-2012 
started already
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The next step: 
Factory expansion beyond 2012
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