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Batteries: the voltage

Anode  PbO,+2H,SO, +2e _ ISNAEE 51 654 PbSO, + SO +1.69V
Cathode Pb + SO,2- “—harge PbSO, + 2 e -0.36 V
V.= +205V

Stored energy: 40 Wh/kg
Anode: LiCoO, discharge | j, CoO, + xLi* + xe’ +0.7 to +1.3V
Cathode: Cg+ xLi* + Xe” €—pzrge ~ Li,Cq - 28 to 29V
V.= +35to +42V

Stored energy: 110 Wh/kg
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Batteries: Li-Si

a port

Fast electron trans

Large L' flux

short LYY diffusion length Facile strain relaxation

Small diameter Facile strain relaxation

One dimensional geometry Efficient electron transport

Nano-sized dimension Short Li* diffusion length

High Surface area to volume ratio Large Li* flux

Song et al. J. Phys. Chem. Lett. 2014, 5, 720-731
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Energy Storage System
High power density
High energy density

Low cost
Long cycle life

Batteries: Li-Si

b Practical
applications

(712) Amorphous Li,Si
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Fundamental
studies

Core-shell nanowire
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Song et al. J. Phys. Chem. Lett. 2014, 5, 720-731




4. Applications with organic, inorganic and q
hybrid materials H

4.5 Batteries and Supercapacitors el
Batteries: Li-Si
-]
al e ST EET oS
o=
-
Y e
0 2 4 6 8 10
Cycle number
A -
L e, e
’_\\'\,\ o .mé
s \V”W\\ .rsg

0 2 4 6 8 10 12 14 16 18 20 22 4 26
Cyclarumber

Song et al. J. Phys. Chem. Lett. 2014, 5, 720-731



4. Applications with organic, inorganic and q
hybrid materials H

4.5 Batteries and Supercapacitors 7

Batteries: Li-Si
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Batteries: Li-Si
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http://dx.doi.org/10.1038/nmat1672
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Batteries: nano- Li-Cu/Fe;0O,

e
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http://dx.doi.org/10.1038/nmat1672
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Batteries: nano structured Li,Ti;:O, (LTO)
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D. Bresser et al. / Journal of Power Sources 219 (2012) 217e222
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Charge rates and ciclability
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Supercapacitors

Power "ul’il:"'ll’ Organic electrolyte Electric load
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Charging Discharging
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Supercapacitors Graphite electrodes inmmersed in solution

=0

Discharged Charged
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Supercapacitors
d

Li electrode
current collectors
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Supercapacitors
L _
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Carbon Nanotubes Grown Directly on an Fe-Doped Carbon Aerogel
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Supercapacitors

Porous, high surface area particles
or fibers (10002000 mfgm)

Electrolyte between particles or fibers

Current collector
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b 'Eu

Separator
(ionic conductor)

Substrate (electrode)

Electrolyte

Electrical double-layer
around the particlesffibers.
Energy storage by
charge separation in the
daouble layer,

Pores in particlesffibers

http://www.intechopen.com/books/carbon-nanotubes/carbon-nanotube-supercapacitors
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Supercapacitors
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Supercapacitors:

Energy storage

E- oV > E=lC(V2 V)
2 2
E(y2014) = 15-30 Wh/kg
Power

P —1V2 15 kW/k
off o p g

https://www.youtube.com/watch?v=jpy8G3yBeJ4
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