Basic Concept in Electro chemistry
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At each electrode, an electrochemical reaction
occurs. This reaction is called a half cell
reaction (since there are two electrodes in a
typical cell at which reactions occur)

The overall chemical reaction of the cell is
given by combining the two individual half
cell reactions
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Half cell reaction types

A reaction is classified as oxidation
or reduction depending on the
direction of electron transfer
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Oxidation

R=0+ne (1)

Oxidation is an energetic process, and occurs
when the energy of the electrode dips below the
highest occupied molecular orbital of the
compound — see figure part b
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Reduction

O+ne=R(2)

Reduction is also an energetic process, and occurs
when the energy of the electrode increases
above the lowest vacant molecular orbital of
the compound - see figure part a
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Example of electrochemical cell
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Reactions

Zn=7Zn?"+2e(3)

Cu’* +2e=Cu )
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Convention

anode

cathode

Thus in the above example, the zinc electrode
was the anode and the copper electrode was
the cathode
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the working electrode

the counter
electrode

A third electrode, called the reference
electrode may also be used





image16.png
What gets oxidized?

For a given set of two reversible redox
reactions, Thermodynamics predicts
which reaction proceeds as an oxidation
and which proceeds as a reduction
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Electrode potential

AG =-NFE

The standard oxidation potential is equal in
magnitude, but opposite in sign to the std.
reduction potential
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+ For a set of 2 competing reactions:

The reaction with the lower standard reduction
potential gets oxidized - the other reaction
proceeds as a reduction

Thus, in the above example, Zn is oxidized,
and Cu is reduced

20
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For a feasible reaction: E_,;, must be
positive (so that AG_,, is negative — recall

thermodynamic criterion for feasibility)
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* Since oxidation occurs at the anode — the
species with the lower reduction potential
will get oxidized

 This is to ensure that
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Faraday’s law
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m - mass of substance
M - molecular weight of the substance
I - current passed (A)
t - time for which the current is passed
(s)
n - number of electrons transferred
F - Faraday constant (96475 C / eqv)





image23.png
Key concept
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Faraday’s second law
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All processes that obey Faraday’s law are termed
faradaic processes

All these processes involve electron transfer at an
electrode / electrolyte interface

Electrodes at which these processes occur are
called charge transfer electrodes
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Nonfaradaic processes

nonfaradaic
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What is electrochemistry?
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An electrochemical cell typically consists
of:
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Charge transport in the electrodes occurs
via the motion of electrons (or holes),

Charge transport in the electrolyte
occurs via the motion of ions (positive
and negative)





