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New Batteries Using Nanomaterial Electrodes
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Lithium-ion batteries have been developed to enhance capacity, power, cycle life, and fast-charging performance for many applications

such as mobile devices, automobiles, and various industrial sectors.

achieve the high performance required for new applications.

Toshiba has developed new types of lithium-ion batteries using nanomaterials as the negative electrode.

New materials for lithium-ion batteries have been researched to

The use of nano silicon and

carbon composites as a high-capacity negative electrode resulted in double the discharge capacity compared to conventional carbon elec-

trodes and good cyclability, indicating the possibility of realizing lithium-ion batteries with higher capacity.

For the development of fast-

charging batteries, a new negative electrode consisting of a nanoparticle material exhibited the rapid insertion of lithium ions without decompo-

sition of the electrolyte.

A prototype fast-charging battery demonstrated 60 times faster charging than conventional lithium-ion batteries.

This fast-charging battery technology not only offers the advantage of rapid charging, but also effective saving and reuse of energy.
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Transmission electron microscope (TEM) images of nano Si-SiOx-C
composite
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Schematic microstructural model of nano Si-SiOx-C composite
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Charge-discharge characteristics of nano Si-SiOx-C composite electrode
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Cycle performance of nano Si-SiOx-C composite electrode
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Charge-discharge characteristics of lithium-ion battery using nano

Si-SiOx-C composite negative electrode
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New fast-charging battery
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Fast-charging performance
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Cycle performance in fast-charging test

100 - HTURRTTEE M .
80 [ i
2
g 60 - T
e i .
g | | BHABFS LA Bty
G {
20 - / & 1C mA
‘/ (15 CTHE L EDERE)
O | | | | |
%60 40 20 0 20 40 60
JRE(C)

X9. {EEMERFMS — - 40 COMIRREE TH =R (25TC) 80 %%t
AW TIENTED,

Discharge performance at low temperature
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