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Studies of electrolytic conductance in dioxane-water mixtures of varying 
dioxane content were initiated in 1978 [l]. In the present communication, 
an attempt has been made to evaluate the thermodynamic function AG: for 
the transfer of Mg(C104)+, Mg(N03)‘, BaCl’, BaBr’, Ba(C104)‘, Ba(N03)‘, 
SrCl’, Sr(N03)+, CaCl+ and Ca(N03)+ from water to dioxane-water media, 
which would give some information regarding ionic solvation. 

MATERIALSANDMETHODS 

The salts Mg(NOs)*, BaCl*, BaBr*, Ba(N03)2, SrCl,, Sr(N03)2, Ca(N03)z’ 
used were Merck extra-pure grade. The solutions of Mg(C104)2, Ba(C104)2 
and CaCl, were prepared by the method used by Nanda and Aditya [ 23. The 
purification of dioxane, the preparation of solvents and solutions, and the 
measurement of conductance have been described previously [l]. The 
conductance measurements were of an accuracy of +2 in 1000 and the con- 
centration range was from 
tigation was 35 -i- O.Ol”C. 

RESULTSANDDISCUSSION 

0.02 to 0.002 mole 1-l. The temperature of inves- 

The plot of A0 vs. C1’2 was linear but the observed slope(S) was found to 
be different from the calculated slope (S,), indicating ion pair formation. 
The dissociation constants of the ion pairs were calculated and reported 
earlier [3] and the AGO values of the ion pairs were calculated from the 
equation 

AGO = -RThK 

The standard thermodynamic quantities (AGF) for the transfer process 
from water to 10, 20 and 30% dioxane-water mixtures were determined by 
the Feakins and Turner method [4]. These values are tabulated in Table 1. 
The probable uncertainty in AG: is +-15 J mole-‘. 

The AGF values are observed to be negative at all solvent compositions. 
The negative value indicates that the ion pairs are in a lower free energy state 
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TABLE 1 

Values of AG: (kJ mole-l) for the transfer from water to dioxaneqater mixtures 

salt Mass fraction of dioxane in solvent 

10% 20% 30% 

MgWlW+ -4.10 -9.10 -13.02 
Mg(NW+ -3.21 -5.11 -9.91 
BaCI+ -3.23 -6.17 -10.05 
BaBr’ -2.06 -6.68 -8.07 
Ba( ClOe)+ -4.98 -10.09 -15.38 
Ba(NOs)+ -2.66 -3.55 -5.66 
SrCI+ -2.64 -9.11 -11.62 
Sr( NOB)+ -2.17 -3.12 -5.17 
CaCl+ -2.43 -5.14 -7.94 
Ca( NOa)* -1.97 -3.36 -5.36 

in dioxane-water mixtures than water, suggesting that their formation is 
favoured by increase in the dioxane content, i.e. by decrease in the dielectric 
constant, of the medium. 

Knowing the AGp values and the ionic radii of the ion pairs [3], AG,” has 
been split into two parts by Roy et al. [S], an electrostatic part, AG,O,.l,, cor- 
responding to a change in the dielectric constant of the medium, and non- 
electrostatic part, AG,O,o,,, corresponding to chemical contributions, arising 
horn the specific chemical interaction between the ion pairs and the solvent. 

A@&, has been calculated from the Born equation [6] and AGt(ch) was 
then determined. These are tabulated in Table 2. It is evident that AG&<=h) 
values are negative in all cases and increase with the increase in dioxane con- 
tent. This indicates that the transfer of ion pairs from water to dioxane- 
water mixtures is favoured as far as chemical interaction is concerned and is 
in the order BaBr’ > BaCl’ > Ba(C104)’ > Ra(NO$, Mg(NOJ)+ > 

TABLE 2 

Values of AG&,,, and AG&> for the transfer from water to dioxane-water mixtures 

salt AG&a> (kJ mole-’ ) AG$a) (kJ mole-’ ) 

10% 20% 30% 10% 20% 30% 
dioxane dioxane dioxane dioxane dioxane dioxane 

MgWOd+ 
MgWW+ 
BaCl* 
BaBr+ 
Ba( CIOd)+ 
Ba(NOs)+ 
SrCi+ 
Sr(N03)+ 
CaCI+ 
Ca(NOa)’ 

32.66 72.59 127.0,4 -36.76 -81.59 -136.95 
51.56 136.81 239.41 -64.77 -141.92 -249.32 
69.10 153.56 268.73 -72.33 -159.73 -278.78 

130.80 206.60 361.56 -132.86 -213.28 -369.63 
30.15 6’7.01 117.24 -35.98 -77.10 -132.62 
28.90 64.22 112.38 -31.56 -7.77 -118.04 
38.95 86.55 151.47 -41.12 -95.66 . -163.09 
36.44 80.97 141.69 -38.61 -84.09 -146.86 
45.23 100.51 175.90 .-47.66 -105.55 -183.84 
42.71 94.93 166.12 -44.68 -98.29 -171.48 . 
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WClW+, 
SP*+. 

SrC1’ > Sr(NO$ and CaCl+ > Ca(N03)+ and Ba? > Ca*’ > 

The AG&el, values are positive in all cases and are in the order BaBr’ > 
BaCl* > Ba(Cl0,)’ > Ba(NO,)‘, Mg(N03)+ > Mg(ClO,)+, SrCl’ > Sr(N03)* 
and CaCl’ > Ca(N03)+ and hence ionic solvation is in the reverse order. 
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