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Chemistry involving ions: Electrochemistry
Atkins, Chapter 9

Ions migrate in electric fields
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Ionic conductivities
The molar conductivity varies with concentration
(ions influence each other)
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For a strong electrolyte (complete dissociation) [Kohlrausch (1876)]:
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Limiting molar conductivity (c →→→→ 0 M)

ionic conductivities = contributions
of cation and anion species

Constant to take ion-ion
interactions into account
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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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ionic conductivities:
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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
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BUT: r = hydrodynamic radius
                (including water ligands)

Special case H+: Grotthus conduction mechanism


