
Problem 11-04  Gas pressure at the electrode from E; activity coefficients 

The potential of the galvanic cell  

  Ni(s) | NiCl2 (c = 0.01 mol dm
–3

) | Cl2 (p = ? kPa) | Pt  

at the temperature of 25 °C is E = 1.793 V. Under assumption of ideal behaviour of chlorine, calculate 

its pressure on the right electrode (standard state p
st
 = 101.325 kPa). The mean activity coefficient of the 

cell electrolyte calculate using Debye-Hückel law (A = 1.172 dm
3/2

 mol
–1/2

) – according to the ionic 

strength choose an appropriate form of this law. 

E(Ni
2+

|Ni) = –0.250 V   and    E(Cl2|Cl
–
) = 1.36 V. 

[p
Cl2

 = 238.65 kPa ( = 0.7075 (extended Debye-Hückel law)] 

 
Solution: 

    Ni  = Ni
2+

 + 2 e  2+2+ NiNi|Ni
ln

2

T
E E a  

R

F
   ,  2+Ni|Ni

E = – 2+Ni |Ni
E = –0.250 V 

    Cl2 + 2 e = 2 Cl
–
 

2
2

2

Cl

Cl |Cl Cl

ln
2

aT
E E

a



 
 

R

F
     ,  

2
Cl |Cl

E


=   1.36 V 

2+2+

2
2

2+

2+

2
2

2

Cl
NiNi |Ni Cl |Cl Cl

2

Ni Cl

Ni |Ni Cl |Cl Cl

ln ln
2 2

ln
2

aT T
E E E E a E

a

a aT
E E

a





  



       


   

R R

F F

R

F

 

2

2

Cl

Cl st

p
a

p
  

NiCl2 = Ni
+
 + 2 Cl

–
 

2+

2+ 2+
2 2ClNi

ClNi Ni st stCl
( ) ( )

c c
a a

c c
 


      

c
st
 = 1 mol dm

–3
  ,  2 ClNi , 2c c c c       (

2NiClc c ) 

2+
2 3 3

Ni Cl
4a a c     

   2 2 2 21 1
Ni Cl2 2

1 2 2 2 1 3I c c c c c           0.03 mol dm
–3 

 

0.001 < I < 0.1 – we use the extended form  
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= 14.324 – 13.4674 = 0.8566 

pCl2  = 2.353314  101.325 = 238.65 kPa 


