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e-

e-

QV Q=e < 0
1 eV = 1.6*10-19 J
kB = 1.38*10-24 J/K

1.7 eV = 20000



ZnSO4 CuSO4

Zn Cu

Zn2+ Cu2+

V

1.2 V

e-

2MnO2 + 2H+ + 2e-  2MnO(OH)
Zn  Zn2+ + 2e-

1.5 2



PbPbO2

H2SO4

H+

(+) ( )

Pb2+

PbSO4PbSO4

H2O

PbO2 + 4H+ + 2e- + SO4
2- 2H2O + PbSO4

Pb + SO4
2- PbSO4 + 2e-

12.6 V 2.1 V

1859

http://www.baj.or.jp/knowledge/history04.html



•

•

•

Pb + PbO2 + 4H+ + 2SO4
2-  2PbSO4 + 2H2O

Pb

2 96500 2 96500 A
53.6 Ah

Pb 2.01 V
53.6 Ah 2.01 V 107.75 Wh

642.4 g

107.75 Wh / 642.4 g 0.167 Wh/g
167 Wh/kg
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• V Li
•

KOH

M-H NiOOH

OH-

V
e-

-

H2O

M-H + OH-  M + H2 O+ e-

NiOOH + H2O+ e-  Ni(OH)2 + OH-
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Anode :

discharge

charge

e-

Cathode : LiCoO2

3.5 V
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http://www.tdk.co.jp/techreport/bcg00079.pdf#search=‘TDK HEV’
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JCCCA:

2.3

CO2

1/4

2.3 0.9 0.75 = 1.55 13.5



1990

787

Li-

3.6 V

380 Wh/kg

5 /



Anode :

discharge

charge

e-

Cathode : LiCoO2

x = 0.6 150 mAh/g

x = 1 372 mAh/g

150 372 / (150 + 372) = 107 mAh/g

107 3.6 (V) = 384.8 Wh/kg

NiCd NiMH Li

N-700AAC Ni-MH2700 SNS-3000 NCR18650A

0.7Ah 2.7 Ah 3000 Ah 3.1 Ah

23 g 30 g 212 kg 44.5 g

1.2 V 1.2 V 2 V 3.6 V

0.84 Wh 3.24 Wh 6000Wh 11.2 Wh

36.6 Wh/kg 108 Wh/kg 28.3 Wh/kg 250 Wh/kg

104 Wh/L 398 Wh/L 74.6 Wh/L 675 Wh/L

Li



88 3.6 88 316.8 V

50 Ah 320 V 16 kWh

16 kWh /  160 kg = 100 Wh/kg

G1

G2

O + ne-  R


