
Dry Cell Battery Chemistry of Batteries 

Dry Cells	


Anode (oxidation):	

Zn(s)            Zn2+

(aq) + 2 e-	

Cathode (reduction):	

2 MnO2 (s) + 2 NH4

+
(aq) + 2 e-             Mn2O3 (aq) + 2 NH3 (aq) + H2O(l)	


         ammonia is tied up with Zn2+	

           Zn2+

(aq) + 2 NH3 (aq) + 2 Cl-
(aq)             Zn(NH3)2Cl2 (s)	


Overall (cell) reaction:	

2 MnO2 (s) + 2NH4Cl(aq) + Zn(s)     Zn(NH3)2Cl2 (s) + H2O(l) +Mn2O3 (s)	


Current: C/s	

A= ampere	

(amp)	

mAh =	

Milliamp hour	


Chemistry of Batteries 

Alkaline Battery	


Anode (oxidation):	

Zn(s) + 2 OH-

(aq)               ZnO(s) + H2O(l) + 2 e - 	

Cathode (reduction):	

MnO2 (s) + 2 H2O(l) + 2 e -        Mn(OH)2 (s) + 2 OH -

(aq) 	

Overall (cell) reaction:	

Zn(s) + MnO2 (s) + H2O(l)           ZnO(s) + Mn(OH)2 (s)      Ecell = 1.5 V	


Leaking 
battery.	


Chemistry of Batteries	


Mercury and Silver (Button) Batteries	

Anode (oxidation):	

Zn(s) + 2 OH-

(aq)         ZnO(s) + H2O(l) 	

Cathode (reduction) (mercury):	

HgO(s) + H2O(l) + 2 e-           Hg(l) + 2 OH-

(aq)	

Cathode (reduction) (silver):	

Ag2O(s) + H2O(l) + 2 e-          2 Ag(s) + 2 OH-

(aq)	

Overall (cell) reaction (mercury):	

Zn(s) + HgO(s)                 ZnO(s) + Hg(l);    Ecell = 1.3 V	

Overall (cell) reaction (silver):	

Zn(s) + Ag2O(s)                 ZnO(s) + 2 Ag(s);    Ecell = 1.6 V	




Rechargeable Batteries	


Lead-Acid Batteries	


   Anode (oxidation):	

     Pb(s) + SO4

2-
(aq)                PbSO4 (s) + 2 e-	


   Cathode (reduction): 	

     PbO2 (s) + 4 H+

(aq) + SO4
2-

(aq) + 2 e-                 PbSO4 (s) + 2 H2O(l)	

   Overall (cell) reaction (discharge):	

     PbO2 (s) + Pb(s) + 2 H2SO4 (aq)           2 PbSO4 (s) + 2 H2O(l); Ecell = 2 V	

   Overall cell) reaction (recharge):	

     2 PbSO4 (s) + 2 H2O(l)                 PbO2 (s) + Pb(s) + 2 H2SO4 (aq)	


Automotive Application: the Discharge 	

and Recharging of a Lead-Acid Battery Nickel-Cadmium (Nicad) Battery	


Used in photovoltaic low voltage lighting	


Anode (oxidation):	

Cd(s) + 2 OH-

(aq)               Cd(OH)2 (s) + 2 e-	

Cathode (reduction):	

2 NiO(OH)(s) + 2 H2O(l) + 2 e-              2 Ni(OH)2 (s) + 2 OH-

(aq)	

Overall (cell) reaction:	

Cd(s) + 2 NiO(OH)(s) + 2 H2O(l)           2 Ni(OH)2 (s) + Cd(OH)2 (s)	

                                       Ecell = 1.4 V	


Solid Lithium Battery 

Anode (oxidation):          Li(s)           Li+ (s) + e-	

Cathode (reduction):    MnO2 (s) + Li+ + e-            LiMnO2 (s)	

Overall (cell) reaction: Li(s) + MnO2 (s)        LiMnO2 (s); Ecell = 3 V	


Lithium Ion Battery 
Most Common Rechargeable Cell Phone Battery 

Anode (oxidation): 	


Cathode (reduction): 	


Ecell = 3.6 V	




Lithium Ion Battery 
Rechargeable Car Battery 

Nissan Leaf 

Lithium Ion Batteries 


