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Conductance of Potassium Chloride, Sodium Chloride, and
Sodium Bromide in Methanol-water Mixtare at 35°

B. B. Panda, P. B, Das, and B. Nayak

Cundustancer of potassium chloride, sodium chloride, and sodiurs bromide in methanol-water (78.24 wiw)
have heen measured at 35°. The equivaleont conductance at zero concentration and the dispociation conetants
have been determined by uring the methads of Fuoss end K raus and that of Shedloveky, Tbe values obtained
by the two muethods are in good agreement. The diamctern of the jon pairs have also been caleulated, employ-
ing Bjeirum’s nnd Stoke’s methods.

Cavluctances of the anlutions of potassium chloride, sodium chloride, and secdium
bromide in methanol-water mixture (70.24w/w) have been measured at 35° to determine
their dissuciation constants. This study has been undertaken #s a part of a programme
to investigute the effect of salts on the kinctics of certain nucleophilic substitutions (to be
published later).

EXPERIMENTAL

Potassium chloride, sndium chloride, sodium bromide, and methanol used were of

E. Mcfck “‘extra pure” quality. The salts were recrystellised from triple distilled water

-%fid were dried and kept in a vacuum desiceator. Traces of water from methanol were re-

moved by refluxing with magnesium methoxide and then distilling in absence of

moisture. The methods of preparation of solvent and solutions and conductance measure-
ments at 35° were the same as reported earlier®.

TABLE I
Kl NaCl. NaBr.
Cone.{equiv./[litre). Aobm™1, A ohm—? A ohm—I,
0.010 108.00 83.34 70.94
0.009 108.71 86.07 74.18
0.008 109.13 §7.04 75.48
0.007 109.56 87.67 77.21
0.006 111.27 87.98 77.53
0.005 113.50 80.02 78.37
0.004 113.50 00.08 78.82
0.003 118.28 ?0.5) 79,15

1, Das et o, this Journal, 1059, 36, 410,
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TABLE II
Salts. Eqniv. cond. at z=To conon. {Ag) by Dies. oonat. (K3¢103) by Radilii of the ion Pin
Fuoss & Shedlovaky's Fuom & Shedlovsky’s  Bjerrom’s sm.;;
Kraus’ method3, Kraug’ methed. methods, mathod 1
method2, methed "
KcCl 128.21 128.21 7.44 8.08 122 % 20048
NaCl 100.20 100,00 . 1506 10.50 1.59 3,205
XNaulir 8772 R7.72 15.60 15.20 L74 9,580

DISCERSION

The change in equivalent conduetance with eoncentration is satisfactorily represent-
cd by the Onsager eyuation for a completely dissociated electrolyte. The evaluation of the
equivalent conductance (A,) at zero coneentration can be made by plotting A against
4/C. The above methoda have been reported by various authcrs (cf. Harned and Owen')
to be unreliable in cases of a number of electrolytes involving incomplete dissocistion
and ion association. Fuoss and Kraus? and Shedlovsky? suggested methcds for the
evaluation of A, along with the dissyciation constant ‘K’ of the ele<trolyte.-

We have employed bath these methods for the simultaneous evaluation of A, and K.
For this the viscority of the solvent was measured by the method reported by Das ef al®,
Thedielectric constant was obtained from the intrapolation of Akerlof’s dataS. The methods
of extrapolation of A, and ‘K’ were similar to those degeribed by Das ef al.5

In Table T, the equivalent conductance of XCI, NaCl, and NaBr at various concentra-
tions have been tabulated. The values of A, and K for each electrolyte have been determin-
cd by the above two methods and are recorded in Table IT. It is evident from these results
that A, and K, obtained by the two methods, are in gocd agreement.

The distance of the closest approach of the two ions of the electrolytee bas
calculated by Bjerrum’s methodt. The mean diameter of the ion pair has also been’
evaluated by addition of cationic and anionic radii, calculated from the limiting mobi-
lity of the ions (assuming Stoke’s law). The limiting mobility of the ions, are; however,
calculated on the assumption that K* and C1~ ions have the same transport nurabers.
The mean diameters of the ion pairs, calculated by the two methads, are recorded in Table I

It is to be found that the mean diameter of the ion pairs calculated by these two
methods differs t5 some extent and rather low values are obtained by Bjerrum's methcd.
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