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Conductance o£ Potassium Chloride, Sodium Chloride, and 
Sodium Bromide in Methau.ol_-water Mixture at 35" 

B. B. Panda, P. B. Du, &Dd B. Nayak 

Cunrlu••hll~ffll nf pota•~ium chloride, 110dium chloride, and &odium bromide ill metha.nol-water(78,24. w/w) 
ha.ve hP~n mo•fi.RIJrt•fl A.t 35". The equivaltmt conductance at zero roncrmtration and the diPeuoia.tilln oonetants 
have I>Hn rl~lf·1mined hy UAin8 the mf'th<HlA of Fuo.- u.nd Kraua and that of Shedloveky. Tbe va.luea obtained 
by the twu m,.tlunb n r~ in !J:Oud a.greeml'nt. The diamrtcn of the ion pain have also been ca.leulated, employ­
ing Bjrl rum·~ rmd Htnke '• m"M.hods. 

(' m<hll't:l!ll'es of the s:-~lutions of potall8ium chloride, sodium chloride, and scd.ium 
bromide i11 ml'tlmnol-watcr mixture (70.24wfw) have been measured a.t 35° to deurminc 
their diH~Lit·iation l~om•ta.nts. This study has been undertaken s-s a part of a. programme 
to in,·Mtigat-t> the l'flect of s!Llts on the kinetics of certain nucleophilic substitu-tions (to be 
tmbli:-~lu•ll latt•r). 

EXPEn.IMENTAL 

Pota!<.iium chloridt•, sndium chloride, sodium bromide, and methanol used were of 
E. ?{.;J~k "extra pure" quality. The salts were recrystalli~:~ed from triple distilled water 

---4iid were dried and kept in a. vacuum desiccator. TracE's of wat-er from mPthanol were re­
moved by reftuxing wit-h magnesium methoxide a.nd then distilling in absence of 
moisture. Tbe methods of prepa.ration of solvent and solutions o.nd conductance measure­
mPnts a.t :J;)0 were the same M reported earlier;. 

TABLE I 

KCI ~ .. ct. N..Br. 

Conl'.(.-quiv.flitrP). Anhm-1, Aohu,-• A ohm-•. 

0.010 l(•S.OO 85.34 70.94 

0.009 10!1.71 S6.97 74.]8 

0.008 100.13 87.04 75.48 

0.007 100.r.tl 87.67 77.:21 

0.000 111.27 87.98 77.53 

0.00-'i IJ3.1i0 80.02 78.2'1 

0.004 ll3.1i0 00.4»1 7s.s:a 

0.003 118.23 00,5l 79,15 
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TADLE II 

lhlt.•. Egniv. ccmd. ,.t zQro cono. {Aa) hy Dias. oon•t. (KX JO•) by 

KCL 
N .. CI 
X:dlr 

}'uoss & filhC'dloVilky"s 
Kr&U8' mrthod!. 
mrthnd•. 

1 :!fi.:!J 
100.00 
Hi.7:! 

1:!11.:!1 
]1)[1.("' 

H7.7:! 

}'gos, & ShedloVl'lky'o 
Kr&Uflo' method. 
method 

7.44 1!.68 
15.1)1) Jll.r.o 
};).00 l!"i.~O 

DJRCE"RIHOS" 

Ro.i1lii or the ion P'i . ... 
Bjerrum'o BtoU. 
method4. 1Mtho4.? 

1.22 A 3.1194.\ 
1.59 Ullfi 
1.74 3.MIQ 

Tl1e change in equi\'tdcnt- romlnctancc with concentro.tion is satisfactorily'repreaent­
cd b~· the Oni>!lger equation for a romplt•l;('ly dissociated electrolyte. The enlua.tion of the 
~quimlrnt conductance (1\0 ) at :;wro roneE"ntration can he made by plotting A a.gainst 
-{C. ThE' ahovp m('thocls ha,·p bcE'n rt'}lortf'd by various anthers (cf. Hamed and Owen8) 

to be unreliable in cll.s~s of a. number of elect-rolytes im~oh·ing incomplete diBSocistion 
anrl ion asilol"iation. Fumo~s and Kraus• a.nd Nherllovsky3 suggested methods for the 
e\·alnation of /\o a.long with the !lizt.i )("i&ti:m constant 'K' of tho ele!:trolyte. 

We h&,.-e employOO. bqth thE'se methods for the simultanequs evaluation of "-• a.nd K. 
For this the visr.o~ity of the solvent was measured by the method reporkd by Da.s etals. 
The dielectric consta.nt was o ht!tined from tho intro.pola.tion of A kerlof's da.ta6 . The met.boda 
of extrapolation of A, and 'K' were similar to those d~cribed by Das et al.5 

In Table I, the equh·alent condu<'liance of KCI, Na.CI, and Na.Br at t'"&rious concentra­
tions hat"e been tabulated. The \"&lues of Aa a.nd K for each electrolyte ha\"e bet>n determin· 
cd by the above two methods and are recorded in Table II. It is et"ident from these results 
that A0 and K, obtained by the two methods, are in gocd agreement. 

The dist!l.nce of the closest approach of tl1e two ions of the electrolyte!! has ~ 
ca.lculatecl by Bjerrum's method+. The ·mean dia.meter of the ion pair has also been 
evaluated by addition of cationic and anionic radii, calculated from i.he limiting mobi­
lity of the ions (assuming Stoke's law). The limiting mobility of the ions, are; howenr, 
calculated on tbe assumption that JC+ and cr ions have the same transport nucberi. 
The mean di!imeters of the ion pairs, calculated by the two methods, are reconled in Ta.bleB:. 

It is to be found that the mean diameter of the ion pairs calculated by these two 
methods differs t:> some extent and rather low \'&lues arc obtained by Bjerrum's methcd. 
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