Cell Potential

e The electric potential difference (E°) is a measure of the tendency of electrons
to flow from then anode to the cathode. The higher the electric potential
difference, the greater the tendency for electrons to flow.

o Electric potential difference is measured in units of volts (V) and is also
referred to as voltage or just electric potential or potential difference

o The degree symbol (E°) simply indicates the electric potential being
measured at standard conditions

o Experiments were carried out to find the electric potential difference for different
half-reactions. The potential difference for individual half-reactions written as a
reduction half-reaction, are called standard reduction potentials

o A list of standard reduction potentials are listed in pg. 7 of data book

o Since a voltaic cell cannot work with only one half-reaction, the standard
reduction potentials for individual half-reactions were recorded with
hydrogen acting as the other half-reaction/ half-cell:
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o The hydrogen half-cell has been assigned a voltage of 0.00V. Therefore
the hydrogen half-reaction is considered the to be the standard/reference
half-cell or half-reaction because all other standard reduction potentials
are referenced to hydrogen

e The standard reduction potentials for individual half-reactions are useful for
calculating the overall cell potential that will be produced by a voltaic cell

e The standard cell potential for any voltaic cell can be calculated using the

following formula: . Never change Hhrese Valueg!
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e To use this formula, it is crucial to first identify the oxidization half—réacfién
(occurs at anodg) and the reduction half-reaction (occurs at cathode)
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EXAMPLES: )
1. Calculate the standard electric potential for a voltaic cell that has Cu) and Zng)

as electrodes.
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2. Calculate the standard cell potential for the voltaic cell in which the following

reaction occurs: f oxd/2eA ' Brody
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3 Use the standard cell described below to determine the standard reductlon

potentlal of the gallium half-cell. =
Ga(s) | Ga™(aq) || Cu**(aq) | Cu(s) Ecen = +0.90 V
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4. Assume that the reference half-cell is changed to cadmium.
a. What would be the standard reduction potential for calcium?
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c. Calculate the standard net cell potential for the calcium-silver cell if
cadmium is the reference half-cell.
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d. Calculate the standard net cell potential for the calcium-silver cell using
the hydrogen half-cell as the reference.
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***Now try pg. 487 #1- 3, 4a,b & pg. 490 #2- 4, 6, 7 & Practice Problems™**



Cell Potential Practice Problem

1. Assume that the reference half-cell is changed to a standard mercury—mercury(ll)
half-cell.

(a) What would be the reduction potential of a standard chlorine half-cell? [+0.51 V]

(b) What would be the reduction potential of a standard nickel half-cell? [-1.11V]

(c) What would be the net cell potential of a standard chlorine—nickel cell if mercury
was the half-cell? [+1.62 V]

(d) Calculate the net cell potential when hydrogen is the reference half-cell? Why is
the answer to part ¢ the same as the answer obtained using the standard
hydrogen half-cell as the reference? [All standard reduction potential are just
shifting by a constant value depending on the assigned reference potential.
However, the difference between standard reduction potentials will not
change.]



Student Textbook page 490
1.

It is important to keep each half-cell separate so that an
instantaneous reaction does not occur, “short-circuiting”
the voltmeter.

. The standard half-cell potentials are measured using the

hydrogen half-cell as a reference. In the equation
B = E° hode — E%nodes the hydrogen half-cell is given
a value of zero. Any measured voltage would therefore

belong to the non-hydrogen half of the cell.

. (a) Egcell= Eacathodc 0 Eaanode

= _166V-(-237V) = +071V

(b) Eoce]lz Eocathodc ] annode
= +287V-(=293V) = +5.80 v

(C) Eocellz Eocathode o Eaanode
= +123V-(0.80V)=+043V

. (a) Eocell= Euca[hode = annode

= 4034V -(-026V) = +0.60V

(b) EoceH: Eacathode et annode
= +150V-(-040V)= +1.90V

(C) Eocell= Eocathode o annode
= _0.04V-(-046V) = +0.50V

. No, a student using the Alberta Chemistry Data Booklet

could not build a voltaic cell with a standard cell potential
of 7.0 V. The strongest oxidizing agent F,(g) and the
strongest reducing agent Li(s) would only yield 5.91 V. By
building a gold-aluminium cell in series with two cells, a
total of 7.32 V could be achieved.

. The cell potential describes the potential difference

between two electrodes of a cell, or the amount of energy
on a charge as it moves between two electrodes. The cell
potential is dependent on both the anode and the cathode
used. The standard reduction potential is a measure of the
amount of energy for only the reduction half of cell. Since
reduction cannot happen without oxidation, reduction
potentials are measured against a standard reference, the
hydrogen half-cell, which is set at a reduction potential of
0.00V.

. Eocell: Eacathode T annode

=“X?V—(-076V) = +175V
X=099V



