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Standard Potentials 



Single Electrode Values of E o

ΔrG
o = ΔoxidG

o +ΔredG
o ⇒− nFEo

For a given full electrochemical cell reaction: 

e.g., Zn2+(aq) + 2e– D Zn(s)  

Cu(s) D Cu2+(aq) + 2e– 

ΔredG
o = −2FEred

o

ΔoxG
o = 2FEred

o

Zn2+(aq) + Cu(s) D Cu2+(aq) + Zn(s)     

€ 

Δ rG
o = −2FEo

But we can’t measure the standard free energies of the half-cell reactions 
because electrons don’t come in bottles for use as reagents! However, if by 
convention, we set any one half-cell potential, we can determine all of the 
others from summed full-cell potentials. So, by convention, we assign a 
relative Eo value of 0.00 to the Standard Hydrogen Electrode (SHE). 
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sign change 



Standard Reduction Potentials

With one electrode set, all other values can be determined. By 
convention, standard reduction potentials are tabulated, and these may 
be positive (favorable relative to oxidation of H2) or negative (unfavorable 
relative to oxidation of H2). 
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AgCl s( ) + e− Cl aq( )
− + Ag s( )D 
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1
2

H2 g( ) H
aq( )

+ + e−D 

by convention 

−Ered
o = 0.000 V

Ered
o = 0.222 V
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AgCl s( ) +
1
2

H2 g( ) H
aq( )

+ + Cl aq( )
− + Ag s( )D 

Then, if we have: 

    

€ 

Eo = 0.222 V

measured 



Self-assessment 

What is the standard reduction potential for the below half-cell 
reaction?  

The standard-state free energy required to “split” water into 
hydrogen (a very clean fuel, since burning it creates only 
water) and oxygen is indicated below 

2H2O l( ) 2H2(g) +O2(g) ΔGr
o = 474.3 kJ mol-1D 

O2(g) + 4H(aq)
+ + 4e− 2H2O l( )D 



Self-assessment Explained 

so using 

Given 2H2O l( ) 2H2(g) +O2(g) ΔGr
o = 474.3 kJ mol-1D 

then Eo = −
ΔG
nF

= −
1
n

474.7 kJ mol-1

96.485 kJ V−1 mol-1
= −

4.92 V
n

2H2(g) +O2(g) 2H2O l( ) Eo =
4.92
n

VD 

Eo = x

2H2 g( ) 4H aq( )
+ + 4e−

O2(g) + 4H(aq)
+ + 4e− 2H2O l( )D 

D Eo = 0.00 V

since n = 4 electrons, the standard reduction potential x = 1.23 V 

sign change 
for reversed 

reaction 



Tabulated Reduction Potentials



Next:  Activities and Other Thermodynamic Properties


