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Relation between
ArG and E

cell



Relation between A G and E

cell

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

JA\€]

e, max

AG identified with the Gibbs energy
of the cell reaction, ArG p



Relation between A G and E

cell

Maximum electrical work

obtained from a cell IArGI

—

AG = =qgqxV = — nFE

where F is Faraday’s constant

 n=Number of moles of electrons

* E = Electrode potential or cell EMF

* A G =Change in Gibbs energy for
half-cell or cell
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Relation between A G and E

cell

Charge present on
1 mole of electrons

96,485 C/mol

96,500 C/mol




Note

>

By knowing the A .G at a specified
composition, the cell emf at that
composition can be stated.

Spontaneous

8
) A G<O E >0
cell reaction r

(of=]]

Non-spontaneous

cell reaction cell

ArG>O E <O .,



@ Any redox reaction would occur spontaneously, if:

/

a A G is negative
b A G° is positive
C E° is negative

d All of these




@ The Gibbs energy for the decomposition of ALO, at 500°C is as %

follows: TAI 0,— 3 Al+0,; A G =+ 966 k) mol~". The potential
difference needed for eleetrolytlc reduction of AI 0 at 500°C is at least:

Ng= —Y4FE

a 45V b 30V

C 2@ W/ d 50V



. Given: =~ ALO, —> Al+0,;AG =+ 966 kJ mol' (at 500°C) o5
To find: Minimum potential difference needed for electrolytic reduction
of AlLO, at 500°C




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, AGY, will be:

(F=96500C m0|-1) AIPMT 2010
a -89.0 kJ
b -89.0 J
C -44.5 kJ

d -98.0 kJ



“Stay Positive, Work Hard, Make It Happen”
!

| THANK YOU |




