SUPPORTING INFORMATION

Appendix A: Scaled particle theory for ethyl acetate (1) - ethanol (2) —

salt (3) system

The theory illustrates the principle of extractive distillation to separate an azeotrope using salt
as third component. The system under consideration consists of the following two solvents
combined with salt, [1] Ethyl acetate, [2] Ethanol. The subscripts 1, 2, 3 & 4 are used to
represent ethyl acetate, ethanol, cation of the salt and anion of the salt respectively.

For 1:1 electrolyte,

Expression for k,:-
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Neglecting p;, we get the following equation,
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Where, M, represents molecular weight of ethanol = 46.07 g/mol, d, represents density at

Pz =Py =

25°C=785.22 kg.m™, ¢° represents apparent molal volume of salt at infinite dilution at 25 °C
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After substitution of values, we get,
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Expression for kg:-
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Considering the first derivative of the above equation with respect to ‘C’ and by further

simplification we arrive at,
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Taking H2=1.69E-18 cm; T=298K,
The mixture parameters must be related to those parameters of the pure species. Hence we

use a rule which is known as the “mixing rule”, by which,
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And thereby assign a numerical value for ks, The numerical value for the energy parameter

Also the values of e/k for the cation and anion of the salt can be obtained by using

Mavroyannis-Stephen equation, given as,
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Expression for Kkg:-
The expression for free energy of cavity formation according to Scaled Particle Theory is as

follows,
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On substitution of values namely,
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For 1:2 electrolyte,
The following derivation is done on the same basis as that of the system containing a 1:1

electrolyte and the corresponding expressions for K Kg ok, are obtained. The only difference
is that the system considered here, is composed of two moles of anion and one mole of cation
thereby leading to a change in density of a solution.

Expression for k,:-
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Expression for kg:-
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Expression for k,:-
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NOMENCLATURE

C Concentration of salt, mol/Il

Ks Salting coefficient

Ko, Kp, Ky Contributions to salting coefficient

M Molecular weight (g/mol)

N Avogadro number

S Solubility of non-electrolyte in salt solution

So Solubility of non-electrolyte in pure water

T Temperature, °C

X'i Salt free mole fraction of component i in liquid
Vi mole fraction of component i in Vapor

z Salt mole fraction

i activity coefficient of component i in liquid

o Polarizability of non-electrolyte

Pi Density of the components (g/cc)

o molecule size or ion diameter ("A)

¢’ apparent molal volume of salt at infinite dilution (cc/mol)
e/k interaction energy parameter (K)



