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The trend toward downsizing and weight reduction of mobile equipment has led to the need for higher energy density and
improved characteristics in lithium-ion batteries as their power source.  Graphitized mesophase-pitch-based carbon fiber (MCF) has
been used as a negative electrode in such batteries. We have now developed the boron-added MCF (B-MCF) electrode, which
realizes higher capacity. We have also improved the positive electrode by optimizing the conductive carbon material.  In addition,
we have achieved several improvements such as the vent design for the aluminum can. As a result, our prismatic lithium-ion

battery features the highest energy density and high reliability.
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Characteristics of various conductive materials

ooo G.P-K4 G.P-K6 G.P-S15
oooo OpmO 2.4 4.5 8.2
oooo 0 m*/g0 26 17 9
ooo 0 glem’d 2.26 2.26 2.26
ooo 0 glem’d 0.07 0.07 0.09
pDBPO OO 0 g/100 g0 170 165 160
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Characteristics of positive electrode
oon K40 O Ke O O s1500
tPoooon ON/2ecm0 0.278 0.152 0.082
oooooon O glem’d 3.75 3.68 3.45
oooo 0 mAh/gO 143.5 142.9 143.2
oooo 0 mAh/cm*0 538.1 525.9 494.0
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Cross-sectional SEM photograph of mesophase-pitch carbon fiber
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Characteristics of MCFs

ooo BO O MCF MCF
oooo 0 m’/g0 1.3 1.1
oooo Opmo 9.6 8.8
ooo 0 g/m’D 2.26 2.25
oooo Opmo 18.5 18.2
000 doo2 0 nm0J 0.3356 0.3363
0000 LeO O nm0O 0 100 55
ooooo 1.9 1.4

oobOoooobooooocoobOoooooocoboono
oooOoobooooosbOOMCFOOOOOOODOOO
oobobooooooooooOooobooOoooboooDo
oobooooobooobooooboobOooooOoboobOooon
obobooboobooooboooobooooseMOOonOoOonO
oood
gooooocobooos0OOMCR+OO000O0O0 200
oobooooocooooooooobooooo
obooooboooooocobOoOooOokAd 680 mAT
ooboOosooooobocooobooooilkA0C0OOO0OO
oooooooooooooobood2vOoOoOooooOonO
eco00C00ObOO0i100000O0O0bOO0OooOoOooboboOoooon
oboooooooooboboooobooboOoboOooooon
oboooooooooooo

00pooooooooo
Density and capacity of negative electrodes
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Surface SEM photograph of negative electrode
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Characteristics of high-capacity prismatic cells

ooo BOOMCFOOOOO (BOOMCFOOOODO
000000 OmAhlem’D 500 519
ooooooooo o000 74 57
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Relationship between vent pressure and thickness

cboobOoooooboooboobooboooooobon
gbobooobooooboooooboboonooooooboooboon
obooobobobooooooobooboooooooooono
cobooooooboommoobooooooooon
oobooooooooooooboobooboooooooo
oboooboooobooooooon
ooobobooboooooocobooooooooooon
goboobooobobooobooboooboooooooooon
goooboooobooboooooooobooboooonooo
goboooobooooooooon
cbooooooboooooboooboboooboooboooon
oboooooooooobooboooobooboboboboOon
goboobooboobooboobooooboobooobooooo
goboooooobooooooooboo

21

[ Ymlm




220

200 22
]
]
O 180 |
= <&
o 160 | g
O
5 80 ¢
140 |
120 | | | |
0.08 0.10 0.12 0.14 0.16

0oo00000mmoo

gooocoooO0ooOooOooO0oOoOoOooO0oOOO0oOoOOoboOoOoobooo
goooooooooooooooopoooooooopoobo

Relationship between vent pressure and temperature
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Specifications of prismatic lithium-ion batteries

00 LGQ 483048S 483040S 633048S
oooo ovo 3.7 3.7 3.7
oooo 0 mAhO 680 550 730

00 OmmO 55 5.5 6.5
ooo (O 0 mmO 30 30 30
00 OmmO 48 40 48
oo Og0O 16.5 14.0 20.0
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Temperature dependence of discharge
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Cycle characteristics
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