
1. Zinc electrode (alkaline battery)

Zn-air battery

2. Cd electrode (Ni-Cd rechargeable battery)

3. Metal hydride electrodes

Negative electrode in aqueous systems (Huggins, ch. 10)



1. MnO2 electrode

2. Ni electrode

Positive electrode in aqueous systems (Huggins, ch. 11)



1. Mixed-conducting host structures

2. Flow batteries

3. Fine particle electrodes

15. Other topics related to electrodes (Huggins, ch. 12)



















Cathodic coloration
Oxides of W, Ta, Mo, 

Nb, Cu, etc.

Anodic coloration
Oxides of Ni, V, Ti, Co, 

Mn, Fe, Ru, Ir, etc.

Glass GlassIon conductor

A+

A+

V
e-

IT
O

IT
O

New Challenge for EC 
Battery Technologies 

 Nanotechnology

Electrochromism (EC) ?

Reversible change its optical properties under applied voltage

MOx +yA+ +ye- ↔  AyMOx

(bleached)             (colored)

(A+ = H+, Li+, Na+, etc)



All-Solid-State 

Electrochromic Device

(1010 cm2 area)

Bleached

ColoredIntermediate



Applications of Electrochromic Devices

[Rear View Mirror]

[ RFID tag ] [ e-Paper ] [ Smart Window]

[ Smart Textile ][ Portable Screen ]

[ Smart Card ]

Electrochromic devices












