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ELECTROCHEMICAL SYSTEIY]

r Wh = U x Ah
Mn riched Li(mn,(Lci)[,nnr;g[[]Ju- _ Y - x
LiEoDZ
. W=UXA

Ni riched Li(mn,(o,ﬂi)[]Z

LiFePOlI

LiyTigd,

Si-based alloys

Graphitic materials
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Safety Margint Usable S0OC
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ELECTRDCHEMICAL SERIES Electroche_‘rr:_icals«eries

F (9 + e = 2F, +2.87V vs. SHE

CoO (s)+4H +e —Co3 +H O +1.42V Vs, SHE
xL' +xe + qu_an O = LiMn, O +1.0,1.2V Vs, SHE

Mn0,(@) it 46 M =3RRIV SHE

xLi_+ +xe + Ll1 C00,= LiCoO,, +O. 88 V vs. SHE
«Lit +xe +L ’NO 2 |iNiO +07 V Vs. SHE

(0] (g)+ zH O+4e —4OH +0.4 V Vs. SHE
AgCl(s) re = Ag(s) + 7, +0.22233 V Vs SHE

0.0V vs.SHE

HY +e =1/2H,, +0.0 V vs. SHE

2+

7n2t 4+ 2e" = Zn(s), -0.768 V vs. SHE

4+ -
C =G X 2
xLi” +xe +Cqr, grL| 5.8V vs. SHE

Lit + e = Li,-3.04V vs. SHE
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2= O|AIA|2F NIYIH O| A A|

[ 1

Li lon

3.147(18™18)/4765

=ca.16.6 cm3

459

3100 mAh *
3.6V =11.2 Wh

675 Wh/L
250 Wh/kg

3.7 KgjL

3.147(14%14) /4750

- ca.7.7cm3

279

2900 mAh *
1.2V =35 Wh

454 Wh/L
130 Wh/kg

3.5 kg/L

100 o

50

I Sjo|ua|C

Safety
Margin
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Safety
Margin

ufefe| 113

Usable SOC

Safety
Margin

Usable SOC

Safety
Margin

Safety
Margin

Usable SOC

Safety
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5% B1&1 FROMM 213 EAME

5% of mAh or Wh/H: as slow as the snail scrolls.

1300 mAh vs. 3000 mAh, 3.6 V us. 3.8 V.

5000 , , : ,
*»ZE=F M|AF 2= F RN THE S E: 4000 @ .
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£ 3000 4 o0 -
o41F 1o 2
; ; o ‘é\ ("“ T
& 2000 -+ e ) s
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1000 = e -
0 } i } i
1990 1995 2000 2005 2010 2015
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TOTAL COST OF OWNERSHIP

Administratio n
Tyres
Taxation
’I’lterest

Maintenance

Items

PremiUm SerVice
’nSUI’anCe

Fuel

Deprec,'ati on

. 15000 5
Price /Euro 0000

Total Cost of Ownership(TCO

Interest

Maintenance

Premium

Service
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2|Z 0| O|AFHAR|2] 2FX4

237|: Smoke
Short-circuited
Induced Short-circuiting

O|fated: Overheating
Charge vs. Discharge
Normal us. Abnormal

Hurt Cell

Reversible us. Irreversible

=5k FIre, (burst 1nto) flames

Short-circuited
Irreversible us. Reversible

. EX-PLOSION -
Final state of ShOFt—CiFCUited.

Fire us. '‘Ex-plosion’
Cylindrical us. Prismatic us. Pouch

JH
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FIRE & EXPLOSION US. DEATH

Previously, ShDFt_Cir‘C Uj.tEd

Higher State of Charge(S0C): Flr'E(Pouch) & E)‘(plOSlon(Metal Can case)

Lower State of Charge(S0C): Battery I: |2 Elth
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Sonata with Green Car
+
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ChulWan Park

Sonata with Green Car

$18.99

Available on iPad, iPhone ang
Mac.

Oct 04,2014
Alw

vViac or iOS device

ston an iOS device

Description

What's New in Version 1.0.4

Screenshots
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Overview Music Video

View More by This
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Used Battery XHEHR Al2ii(GHL)

% =2 9| H4|(Bosch), BMW, H}Ell Z (Vattenfall )AL} & 245F0] 2K} B E 2| &St (Second Life Batteries Alliance)

5t BMW 100CH
=

o

=
O] 2| HiE{ 2| W S 2 &St CHE T 0| X| M AlA B (Energy Storage System)S 7155 2.8MWhe| 2 X| &1 2MWe| =85
M= Mg #5510 28 Y

% Wik 2] O] Used Battery= HOF U= L& T BatteryOfl CHSF 3R THA| S SOl LIS S & S MEES &AI. 3R2 X0 &

= O
(Reuse), K X|| = (Refabrication), K| Zt0Ol (Resell) 2 M{, Battery | 2 2FS THEISIT, 0| MAS| DO @ 70| BHA A EE &2

2ZH, SO X THEHE HAE &= UA &

1 Recycle

At the end of its lifecycle in
an electric car, the battery
is still valuable.

The electricity from these
large batteries is used for
instance for grid stabilization.

z@m Emission Second-life use of batteries Repackage to fit client’s needs
with high residual capacity

) BOSCH

The battery modules are integrated
in the stationary storage system.

The used battery modules are
tested and reassembled.

N

Resell batteries for various app
Examples of second-life application

, “ -
=

Loveling of renewable energy

oe

Salvage raw materials Repair parts

BMW, Bosch, & Vattenfall partner to recycle electric-car batteries BMW, Bosch, & Vattenfall partner to recycle electric-car batteries
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