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Abstract

The apparent molar volumes of formates of lithium, sodium and potassium in different mixtures of
formic acid and water at 30° C have been calculated from the experimentally determined densities.
The molar volume increased with concentraton in pure water while it decreased with concentration
in aqueous formic acid mixtures. At any concentration of the salt the volume varied non-linearly
with the composition of the solvent and exhibited a maximum at about 40%, 60% and 807, of
formic acid for lithium, sodium and potassium formates respectively.
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1. Introduction

Our previous studies on the viscosity! and conductance® of sodium formate in formic
acid-water mixtures indicated points of inflection at about 509, formic acid. In conti-
nuation of these studies we have studied the apparent molar volumes of formates of
lithium, sodium and potassium in formic acid -water mixtures at 30°C. The results

are. communicated here.

_2' Experimental

Formic acid (Riedel, 98-100% ) purified by the standard procedure® (density 12058 g/ml

lit* 1-2073 g/ml ; viscosity 1.459 cp lit5 1. 465 cp) and conductivity water are used

E: these studies. Salt solutions and solvent mixtures are prepared by weight. Density
casurements are made with a pycnometer as reported! earlier.
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3. Results

Apparent molar volumes (¢,) are calculated by equation® (1) and the data obtainedd®
presented in Table L.
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wh_ere d and dyare the densities of the solvent and of the solution, M is the molecu
weight of the salt and C is the concentration.

4. Discussion
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Fic. 1. Plot of ¢, vs. percentage of formic acid at 30°C; O, 0°1 molar; ®, 0'3 molar; A,
0*5 molar sodium formate solutions.

volume changed with the composition of the solventin a non-linear fashion exhibiting
a maximum (cf. fig. 1). This maximum occurred at 409, 607, and 80% formic
acid for lithium, sodium and potassium formates respectively. The change 1n viscosity
and the packing? of the solvent molecules in the ion-solvent compiex may be responsible
for this maximum. The greater the packing the smaller is the apparent molar volume.
It appears that smaller the size of the cation, the minimum solvation (maximum molar

‘volume) occurs at lower percentages of formic acid.
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