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Never change the balancingofequation
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Electrodepotentials are intrinsic quantities so cannot
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Relation between 
ΔrG and Ecell



The maximum non-expansion 
(electrical) work that a system 
(the cell) can do is equal to the 
decrease in Gibbs free energy.

We, max = |ΔG|

ΔG identified with the Gibbs energy 
of the cell reaction, ΔrG  

Relation between ΔrG and Ecell



=Maximum electrical work 
obtained from a cell

|ΔrG|

=ΔrG ‒ q × V = ‒ nFE

where F is Faraday’s constant
• n = Number of moles of electrons
• E = Electrode potential or cell EMF
• ΔrG = Change in Gibbs energy for  
               half-cell or cell

Relation between ΔrG and Ecell



=1 F
Charge present on
1 mole of electrons

= 96,485 C/mol

≈ 96,500 C/mol

Relation between ΔrG and Ecell



Note

By knowing the Δ  G at a specified 
composition, the cell emf at that 

composition can be stated.

Spontaneous
 cell reaction

Non-spontaneous
 cell reaction

 Ecell > 0

  Ecell < 0

r

 Δ  G < 0
r

   Δ  G > 0
r



Any redox reaction would occur spontaneously, if: 

a ΔrG
0 is negative

b ΔrG
0 is positive

c E0 is negative

d All of these



The Gibbs energy for the decomposition of Al2O3 at 500ºC is as 
follows:       Al2O3              Al + O2; 𝚫rG = + 966 kJ mol–1. The potential 
diƴerence needed for electrolytic reduction of Al2O3 at 500ºC is at least: 

a 4.5 V

2
3

4
3

b 3.0 V

c 2.5 V d 5.0 V

AG UF É



Given:         Al2O3            Al + O2; 𝚫rG = + 966 kJ mol–1 (at 5000C)
To find: Minimum potential difference needed for electrolytic reduction 
of Al2O3 at 5000C

2
3



For the reduction of silver ions with copper metal, the standard cell 
potential was found to be +0.46 V at 25°C. The value of standard
Gibbs energy, ΔG0, will be:
(F = 96500 C mol-1)

a -89.0 kJ

b -89.0 J

c -44.5 kJ

d -98.0 kJ
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THANK YOU

“Stay Positive, Work Hard, Make It Happen”


