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Higher energy density is required for lithium-ion batteries (LIBs) and nickel-metal hydride (Ni-MH) batteries used in portable
electronic equipment.

Toshiba has developed new electrode materials using nanotechnology to enhance the capacities of these batteries. Boron-
doped carbon fiber with a radial texture was developed to enhance the capacity of the negative electrode in LIBs. A lithium nickel-
based oxide material (LiNi,z,C0,,Al,O,) developed as a new positive electrode material for LIBs was synthesized by cobalt and
aluminum substitution of nickel sites. Positive electrodes fabricated with LiNi,,,Co,,AlLO, showed a long cycle life and good
thermal stability.  Furthermore, by optimizing nanostacked layers in an La-Mg-Ni-based alloy for the negative electrode of Ni-MH

batteries, a negative electrode with high capacity and a long cycle life was realized.
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Image of lithium ion intercalation into graphite and carbon fiber

gobooobooboboobboooboobo oo
gogboboobboobooboboobobooo
000000 LODODODODOOOOOoOOLicooooo
gooboboobbboooobboboobbbbobooo
gooobbbooobbboooobobobbbooo
LiDOOOODOD 10000000000 00000000
oo ooooboobogooon
gdoooooooboobobobobomooooog
0ooooooobMOoooOoOUOOODODODODnOO
LiODOOO00DO00DO0O00ooogoogoooooo
00o00o0pDoooDoDOoooogoLgoooooogo
gobbboooobboboooboooboooooooo
ggoboobbooobbboobooooooobog
gooLuBOOObDOOO
goobboooooobbboooobbbbooo
mmoogoboboobbmobooboobobooboobobo
gooooooooobbbbobbooooobobooooo
gogoobobobboobbbooboboboobboo
oBoOOOOoDOOO
gooooobooboooobooBCcobooobonoOog
gboooobooobooosoeobboobooooOoooo
goobBoboooboboooboboobboboooboo
gobooooboobbobobon
ooooboboBOOOODOODOODOOODOOCD
cobooboldinmbOODODOCOBOOOO0.148nmDO
g0 obboboooByd
obooobDOoooooooboooogo337nmi 0.3357
nmUO0000ooopoboooooooooooooooo
00000000000 oooooooLoooooooo

18

-~
0.148 nm

C

e)°]@)
@ o

goosOO0OO0O000O0O0OOOCOOOBOOOCOOOOOO
0000oo0oooooooo

Structure of boron-doped graphite layer
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