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Abstract:

Thermodynamic modeling of 1-butyl-3-methylimidazolium chloride ionic liquid and
disodium hydrogen phosphate mixed electrolytes with sodium chloride aqueous
solution based on potentiometric method

Parya Mossayyebzadeh Shalkoohi

This reaserch contains two sections, in the first section, thermodynamic study of the ternary
mixed electrolyte (1-butyl-3-methylimidazolium chloride + sodium chloride + water) system
was performed on the galvanic cell of the type:

Ag|AgCI|[BMIm]CI (m;), NaCl (my), H.O|IL-ISE

over total ionic strengths from 0.0025 to 2 mol kg™ for various series of salt molal ratios (r =
Mmimicl = Mract = 0.2, 1, 2.5, 5) and [BMIm]CI single electrolyte solution at T=298.2 K. In
the other section of this work, the potentiometric measurements were performed for the
ternary (sodium chloride + disodium hydrogen phosphate + water) system on the galvanic cell
of the type:

Ag|AgCI|NaCl (ms), NazHPO,4 (my), H2O|Na-1SE

in the ionic strength range from 0.0130 to 4 mol kg™ for several of series of salt molal ratios
(r = Myac1/Mya,upo, = 2.5, 5, 7.5, 10) and NaCl single electrolyte at T=298.2 K. The pitzer
ion-interaction model was used for the experimental results correlation and calculation of
activity coefficients for under investigation systems. The pitzer mixing interaction parameters
have been evaluated for mixed electrolyte systems. This got parameters (8[gpmina = 0.3236
y Ll’[BMIm]NaCl = —0.1338 and eCalo4 =0.2433 y ¢NaC1HPO4 = —00971) were used to
calculate the values of the mean activity coefficients of the species, the osmotic coefficients,
the solvent activity and excess Gibbs free energies for the whole series of the studied mixed
electrolyte systems.

Keywords: Thermodynamic Study, Ternary Mixed Electrolyte, Potentiometric Measurements, Pitzer
lon-Interaction Model
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