Chemistry involving ions: Electrochemistry
Atkins, Chapter 9
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Tonic conductivities

The molar conductivity varies with concentration
(ions influence each other)

For a strong electrolyte (complete dissociation) [Kohlrausch (1876)]:

Constant to take ion-ion
interactions into account

Table 9.1 Jlonic conductivities, A/{(mS m’ mol™')*
Cations Anions
L 3.87 F 5.54
Na' 5.01 cr 7.64
K 7.35 Br 7.81
° e o e e o e Rb* 7.78 | 71.68
ionic conductivities = contributions b s aF Uk
. . . Mg" 10.60 NO; 7.15
of cation and anion SpeEcies it 11.80 sor 16.00
s 11.89 CHaCO; 4.09
NH4 7.35 HCO: 5.46
[N{CH3)a] 4.49
[N(CaHs)a] 3.26
*The same numerical values apply when we select the units
NilS Sm (mal L)




Ion mobility

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

&= clectric field strength

Quantitatively: drift velocity s = yFE
W= ion mobility
Two forces are acting on the ion: F, , = zeF

{:— elementary charge
Stokes’ law F -6 nr number of ion charges

retardation S"- 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

Wﬁw
Table 9.2 lonic mobilities in water at 298 K,
uf(10°m’s ' V')

% Cations Anions

=> u is high for an ion that is: oM 2084
. F 5.74

* highly charged & =5
* in a solution of low viscosity 4 i
e of small radius r coi 7.18
NO; 741

S0i° 8.29

BUT: r = hydrodynamic radius

(including water ligands) (R o

[N(C.Hs)s]' 3.38
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