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THE STRUCTURE OF CONCENTRATED ELECTROLYTE SOLUTIONS
(PART 1) THEORETICAL PROCEDURE TO PREDICT THE o
ELECTROLYTE CONCENTRATION OI' A SOLUTION WHEN ITS: ACTIVITY -
CODFFICIENT IS MINIMUM

R. H. W1jaydnayakc, R.N. Pathlrana and B. Premasiri
Dept. of Chemlstry, Unlver31ty of Ruhuna, Matara, .-

The mean dct1v1ty coelflClent of a salt in aqueous mcdlum decreascs w1th in-
creasing concentration and reaches a minimum va]ue and then 1ncreasc, often
exceedlng unity. :

This vaxlatlon of the aclelLy coefficients could be explalned up to very
high concentrations on a hybrid modal comprlslng of Debye Hutkel Charge Cloud
and Extended Lattice models.
The hybrid model yields an ‘equation of the ‘form Rqui+ = 1¥BC - (1-1%) kCi
Where fy, c,k,B and I* are the mean aCtivity'coefficient‘salt concentration,
Debye Huckel limiting law constant. Lattice model constant and the partition
function respectively. The partition function (L)* involved in ‘joining: the
two models uses no adjustable parameter unl{ke previous attempts of other
workers., :

L
_The above equation for the mean activity coefficient predicts ‘a.value for the

salt concentration (Cp;,) at which the activity coefficient is minimum., This

-is found to be Lndependent of parameters of charge cloud and-lattice models
vand ts found to be. a function of molar salt concentration of solid salt (Cg )

'and the . concentratlon of salt (Cl O) when its activity coefflclenL 1s unity,

‘as_shown by the- equatxon. ‘
‘1/6 : 1/3 : - 1/3
5cmin~ t+ M Cpint - 3G =0

where M is a _constant -involving Cg and Cl 0 only)

Some of the results of the predlcted Cnin Vvalues with their correspondlng
observed values are. given below,

Salt Obsgrved Ciin Predlcted Chln 3.0/ min

‘LiCl ‘ .0.45 0.432 ' 5.09

NaCl , 1.00 .. 0,972 14,92

- MgCl, 0.37 0.356 5,01 ,
AlCly . 0.25 0.253 . 5402 N
KF 1.10 1,11 : L 494

The radio Cj O/Cﬁin is found to be a constant 1rrespect1ve of the salt and.
'valencxes of the 1ons
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