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Ion mobility
Qualitatively: Large ions in viscous liquids can be expected to be 
drifting slowly and have low conductivities

Quantitatively: drift velocity uEs =
electric field strength

ion mobility

zeEFfield =Two forces are acting on the ion:
elementary charge
number of ion chargesrsF nretardatio πη6=Stokes’ law

drift velocity
ion radius

viscosity

When the ion has reached its drift velocity, both forces are equal!
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Measured ion mobilities
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⇒⇒⇒⇒ u is high for an ion that is:
• highly charged
• in a solution of low viscosity
• of small radius r

BU
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BUT: r = hydrodynamic radius
(including water ligands)

Special case H+: Grotthus conduction mechanism
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Electrochemical cells
= electronic conductor 

+ surrounding 
electrolyte

electrode compartment

If two different 
electrolytes are used:

Electrolytic cell: electrochemical cell in which a non-spontaneous reaction is 
driven by an external source of current

Galvanic cell: electrochemical cell in which electricity is produced as a result 
of a spontaneous reaction (e.g., fuel cells, electric fish!)
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Reactions at electrodes: Half-reactions
Redox reactions: Reactions in which electrons are transferred

from one species to another
+II -II 0 -II0 +IV

reduced oxidized

Any redox reactions can be expressed as the difference 
between two reduction half-reactions in which e- are taken up

CuS(s) + O2(g) →→→→ Cu(s) + SO2(g)E.g.,

Reduction of Cu2+: Cu2+(aq) + 2e- →→→→ Cu(s)
Reduction of Zn2+: Zn2+(aq) + 2e- →→→→ Zn(s)

Cu2+(aq) + Zn(s) →→→→ Cu(s) + Zn2+(aq)
More complex: MnO4

-(aq) + 8H+ + 5e- →→→→ Mn2+(aq) + 4H2O(l)

Half-reactions are only a formal way of writing a redox reaction

Difference:
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Carrying the concept further
Reduction of Cu2+: Cu2+(aq) + 2e- →→→→ Cu(s)

In general: redox couple Ox/Red, half-reaction Ox + ννννe- →→→→ Red

Any reaction can be expressed in redox half-reactions:

Expansion of gas: H2(g, pi) →→→→ H2(g, pf)
2 H+(aq) + 2e- →→→→ H2(g, pi)
2 H+(aq) + 2e- →→→→ H2(g, pf)

Dissolution of a sparingly soluble salt: AgCl(s) →→→→ Ag+(aq) + Cl-(aq)
Ag+(aq) + e- →→→→ Ag(s)
AgCl(s) + e- →→→→ Ag(s) + Cl-(aq)
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