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-NOTE

Computation of Molar Conductance at Infinite Dilution
from Conductometric Data for a Complex Using
Statistical Method

Ms. MANJULA BIsHNOI and G.K. JOSHI*
Department of Chemistry
Government Dungar College, Bikaner-334 001, India

In the present communication, the computation of molar conductance
of a complex at infinite dilution from conductometric data is described.

The electrolytic behaviour of a complex in the various solvent systems depends
upon resulting ionic strength of the solution at various concentrations. Thus in
. this situation Kohlrausch’s empirical formula! is best fitted by considering the
value of ‘n’ in the equation as 2 or 3 in most of the cases. Kohlraush’s empirical
formula may be given as: -

By =p.-Dx (C)"" (1

where |1, = molar conductance at particular concentration
M., = molar conductance at infinite dilution
D = conductometric constant for the solvent system
C = molar concentration of the complex.

The various observations of p, with the variation of molar concentration (C)
of the complex may be recorded from the standard conductometric apparatus
(systronic). Using a well known statistical method? called as least square fit
method, the values of 1, and D may be computed.

In the present note the electrolytic behaviour in terms of |1, for the complexes
pentathiourea dicuprous nitrate and potassium trioxalato chromate in the various
solvent systems has been given. The solvent systems used are as follows:

(a) demineralized water (Dm water)

(b) methanol + water (1:1) (aquo-methanol)

(c) ethanol + water (1:1) (aquo-ethanol)

(d) acetone + water (1:1) (aquo-acetone)

(e) acetic acid + water (1:1) (aquo-acetic acid)

In short a least square fit method applied for the present purpose may be given
as follows:

Considering equation (1) a similar equation can be given as

Y=ay+a; )
where Y =,; ag=.; a, =D and x=VC ‘
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Solution for obtaining most probable values of a;and a; may be given as:
_IY IX’ - IX IXY

3
NZX? - (£X)? )
N IXY - IX XY
L I E—" 4
N IX? - (X)

where equations (3) and (4) involve the usual statistical notations.

The various values of specific conductance (K), molar conductance (i,) and
molar conductance at infinite dilution ().,,) for the complexes under the present
study have been reported in Table-1.

A comparative electrolytic behaviour of the complex in the various solvent
systems has been found to show the following trend when p-values are
considered

(a) For pentathiourea dicuprous nitrate

aquo-acetic acid > Dm. water > aquo-acetone = aquo-methanol > aquo-ethanol
(b). For potassium trioxalato chromate

aquo-acetic acid > Dm. water > aquo-methanol = aquo-ethanol > aquo-acetone

Conclusion

The molar conductance at infinite dilution for a complex from the various
values of molar conductance at different molar concentrations may be computed
from the Kohlrausch’s empirical formula by using the statistical method called
least square fit method. Thus the electrolytic behaviour of a complex in terms of
molar conductance value at infinite dilution in the various solvent systems may
be compared.
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