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Conductivity of strong and weak electrolytes 06.06

LEC 06 Electrochemistry

Principle and tasks
It is possible to differentiate between
strong and weak electrolytes by
measuring their electrical conduc-
tance. Strong electrolytes follow
Kohlrausch’s law, whereas weak
electrolytes are described by Ost-
wald’s dilution law. The examination
of the concentration dependence of
the conductivity allows the molar
conductivities of infinitely diluted
electrolytes to be determined, and
facilitates the calculation of the de-
gree of dissociation and the dissoci-
ation constants of weak electrolytes.

Conductivity of a strong electrolyte as a function of the concentration.

� Kohlrausch’s law
� Equivalent conductivity
� Temperature-dependence of

conductivity
� Ostwald’s dilution law

Cobra3 Chem-Unit 12153.00 * 1
Power supply 12V/2A 12151.99 1
Data cable, RS232 14602.00 1
Software Cobra3 Chem-Unit 14520.61 * 1
Conductivity / temperature electrode 13701.01 * 1
Magnetic stirrer, mini 47334.93 1
Magnetic stirrer bar, l = 15 mm 46299.01 1
Retort stand, h = 750 mm 37694.00 1
Right angle clamp 37697.00 1
Spring balance holder 03065.20 1
Support rod with hole, l = 100 mm 02036.01 1
Glass beaker, 150 ml, tall 36003.00 2
Volumetric flask, 250 ml 36550.00 4
Volumetric flask, 500 ml 36551.00 4
Volumetric flask, 1000 ml 36552.00 6
Funnel, glass, do = 80 mm 34459.00 1
Volumetric pipette, 1 ml 36575.00 2
Volumetric pipette, 5 ml 36577.00 4
Volumetric pipette, 25 ml 36580.00 4
Volumetric pipette, 100 ml 36582.00 1
Pipettor 36592.00 1
Pipette dish 36589.00 1
Pasteur pipettes 36590.00 1
Rubber bulbs 39275.03 1
Analytical balance, with data output, 120 g 48802.00 1
Weighing dishes, 80�50�14 mm 45019.05 1
Spoon 33398.00 1
Cristallizing dish, 320 ml 46243.00 1
Wash bottle, 500 ml 33931.00 1
Desiccator 34126.00 1
Porcelain plate for desiccators 32474.00 1
Silicone grease, 50 g 31863.00 1
Silica gel, orange, granulated, 500 g 30224.50 1
Acetic acid, 1 M, 1000 ml 48127.70 1
Potassium chloride, 250 g 30098.25 1
Water, distilled, 5 l 31246.81 1
PC, Windows® 95 or higher

What you need:

Conductivity of a weak electrolyte as a function of the concentration

What you can learn about

Changes in the equipment required for use of the Basic-Unit:
(instead of * above mentioned)

Cobra3 Basic-Unit 12150.00 1
Measuring module, Conductivity 12108.00 1
Software Cobra3 Conductivity 14508.61 1
Conductivity probe 18151.02 1

Conductivity of strong and weak electrolytes
with Cobra3 Basic-Unit P3060611

Conductivity of strong and weak electrolytes
with Cobra3 Chem-Unit P3060640



When the concentration dependence of the conductivity in elec-
trolytes is examined, one finds that the conductivity basically
increases with the concentration because the number of the
charge carriers (ions) increases. The plot of molar conductivity
versus concentration can be calculated with <Channel modifica-
tion> under menu prompt <Analysis> by setting the parameters
as given in Fig. 5. In this operation you can also substract the
conductivity of the distilled water. With <Assume channel> under
<Measurement> the two diagrams for potassium chloride and
acetic acid can be shown in one (Fig. 6).
The molar conductivity approaches a limit � � with increasing
dilution. This is the conductivity infinite dilution. Kohlrausch
found the following conformity to natural law for the concentra-
tion dependency of the molar conductivity for strong elec-
trolytes:

(4)

According to KohlrauschÕs law, plotting the molar conductivity of
KCl against the square root of the concentration should result in
a straight line. This lineÕs intersection with the ordinate is the
molar conductivity at infinite dilution.
Weak electrolytes do not dissociate completely and have a lower
conductivity than strong electrolytes. As the concentration
increases, the dissociation equilibrium shifts in the direction of
non-dissociated molecules. The degree of dissociation a of
weak electrolytes is the quotient of the molar conductivity divid-
ed by the molar conductivity at infinite dilution.

(5)

OstwaldÕs dilution law is valid for weak electrolytes. It enables
dissociation constants to be calculated:

(6)

The limiting value of the molar conductivity of weak electrolytes
at infinite dilution is first reached at extremely low concentra-
tions; therefore, exact measurements in this are no longer pos-
sible. Consequently � � cannot be obtained by extrapolating

-curves for weak electrolytes. Equation (7) is derived by
transforming OstwaldÕs law of dilution:

(7)

From equation (7) it can be seen that a linear relationship exists
between the reciprocal of the  conductivity and the product of
the molar conductivity and the concentration of weak elec-
trolytes. Furthermore, OstwaldÕs law of dilution shows that the
molar conductivity at infinite dilution can be obtained from the
lineÕs point of intersection of the line with the ordinate 1/� m over
c á � m.
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