Rechargeable Batteries R. Corn
Electrochemical Discharge Reactions Fall 2006

1) NiCd ("Nicad" batteries)

cathode: NiOOH + HpO + e~ ==> Ni(OH)p + OH"
anode: Cd + 20H™ ==> Cd(OH)) + 2e-
net: Cd + 2NiOOH + 2H»O ==> Cd(OH)» + 2Ni(OH)»

2) Nickel Metal Hydride ("Nimh" batteries)

cathode: NiOOH + HpO + e~ ==> Ni(OH)p + OH"
anode: Alloy[H] + OH™ ==> Alloy + HyO + e~
net: Alloy[H] + NiOOH ==> Alloy + 2Ni(OH)»

(Alloy = a complex rare earth/nickel alloy based on LaNi5.)

3) Pb/Acid ("Lead acid" batteries)

cathode: PbOy + 4H* + SO42‘ + 2e” ==>PbSOy4 + 2H7O
anode: Pb + SO42- ==>PbSOy + 2e-
net: Pb + PbOy + 2H»SOy4 ==> 2PbSO4 + 2H20

4) Zn/MnO> ("Alkaline" batteries)
cathode: MnOj + H7O + ¢~ ==> MnOOH + OH~
anode: Zn + 40H- ==> Zn(OH)42‘ + 2e”

Zn + 20H™ ==>Zn(OH)) + 2e-

net: 2MnO3 + Zn + 2H0O ==> 2MnOOH + Zn(OH)»

(First anode reaction occurs until the solution is saturated with zincate ions.)



5) Li ("Lithium" batteries)

cathode: TiSp + Lit + e~ ==>Li(TiSp)
anode: Li==>Lit +e-
net: TiSy + Li ==> Li(TiS7)

(Aprotic organic solvent or conducting polymer electrolyte used.)
(Li(TiSp) = Li intercalation positive electrode.)

6) Li ion ("Lithium ion" batteries)

cathode: MO3 + Lit + e- ==>LiMO»
anode: LiCg==>Lit + Cg + ¢"
net: LiCg + MOy ==> Li(MO») + Cg

(Cg = graphite; LiMO9 = Li intercalation positive electrode with M=N1,Co.)



