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Abstract: Ultrasound velocity density & viscosity in solulte-Solvent mixture of
di-methyl sulphoxide in ethanol, iso-propanol, Butanol have been determined at 303K
over the entire composition range. From the measured parameters, isentropic
compressibility, intermolecular free length, available volume & their excess value have
been computed. The excess isentropic binary mixture exhibits negative deviations while
excess viscosity and available various exhibit positive deviations from ideal behaviour
over the entire mole fraction. The structural change in solute-solvent mixture is maximum.
So, significant molecular interaction is present in solute-solvent mixture.
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Introduction

Sewveral technigques such as IR, NME, Raman spectrocopy and LNtrasound
have been used for the determination of molecular and ion-solvent interaction'™,
The present work deals with the study of solute-solvent interaction in the
solution of 1, 4-dihvdroxy benzene in methanol and ethanol using ultrasound
velocity data. The values of ultrasound wvelocity, specific acoustic impedence,
apparent molal adiabatic compressibility. Relative association and solvation
number increases while the isentropic compressibility, intermoleculer free
length and molar sound wvelocity decrease with increasing 1. 4-dihyvdroxy
benzene concentration.

Experimental

Aldl the chemicals used in the present study are of AR/BDIH guality. A
known amount of 1, 4-dihvdroxy benzene is dissolved in methanol and ethanol
s0 as o obtain various concentration solutions. The ultrasound velocity in these
solutions was measured using a multifregquency ultrasound interferometer (F-81
Mittal Enterprises, Mew Delhi) at a fixed frequency of 2 Mz and a constant of
the solvent and solutions are measured using a specific gravity boittle.

The various acoustic parameters, viz isentropic compressibility ([{:). inter
molecular free length (Lg)'. specific acoustic impedance (Z), molar sound
velocity (R), relative association (R.) Solvation number (S.)"" and apparent
molal adiabatic compressibility (dy, have been evaluated by using the following
relationships :

1. B o=1/up
2. L, =K. [B,
3. A FTN
4. R=M/pV'"”
Where [MM= i1, + 1f-i1./1; + 1]
153
5. R, =(p/p)(Fo/V)
6. S, =m/n,(18:/ B, ) and
100
7. ¢J.- = = [f"uﬁ.\. - ﬁ.‘\.‘“ + ﬁ\ M "F.Ir'}l.r}
C'IFJU

Where w,.u: o, 00 B .G are the ultrasonic velocity density and isentropic
compressibility of the solvent and solution respectively, »,.n, and m,.m, are
the number of moles and molecular weight of the solvent and solute
respectively and K and C are the temperature dependent Jacobson’™s constant
and concentration respectively.
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The isentropic compressibility (f3s) of 1, 4-dihydroxy benzene solutions

decreases with increase in the molar concentration of solute. The
complimentary use of isentropic compressibility data can provide interesting
information on solute solvent interaction. The resulis of isentropic
compressibility have been explained in terms of Bachem’s equation."’

Bs = B, + AC + BC*"*

Where g; is the compressibility of the solvent, C is the molar

concentration and A & B are constants. The values of constanis A (-15.34 and -
14.3)and B (1.455 and 2.551) were obtained from the intercept and slope of the

plots, [(ﬁs — B, )HE'] versus C' for the solutions of alcohols.

Apparent molal adiabatic compressibility (¢,) wvaries linearly as the
square root of conceniration (C”z}. The wvalues of apparent molal adiabatic

compressibility are negative with the increase in molar concentration. The
values of limiting apparent molal adiabatic compressibility {gﬁf] were evaluated

by extra polating the graph of ¢, versus C''* (as shown in figure). The values of
' [-28.90 and -26.80 cm’/dyne.10]’ for the solutions of 1, 4-

dihydroxy benzene in methanol and ethanol respectively. These resulis are in
agreement with the results reported by Masson'” for electrolytic solutions.

The intermolecular free length (Ly) decreases while the specific
impedance (Z) increases with an increase in the solute Concentration. This
indicates that there is a significant interaction between the solute and solvent
molecules. The increase in the values of specific impedance (Z) with increasing
1., 4-dihydroxy benzene concentration can be explained on the basis of
Iyophobic interaction between solute and solvent molecules which increases the
inter molecular distance making relatively under gaps between the molecules
and becoming the main cause of impedance in the propagation of ultrasound
waves. The wvalues of molar sound wvelocity (R) solvation number (5,) and
relative association (R,) wvary linearly with the concentration suggest a
significant interaction between the solute-solvent molecules and the values are
in agreement with the reported for solution of cobalt carboxylates'®.

The results of ultrasound wvelocity show that the 1, 4-dihydroxy benzene
behaves as a weak electrolyte and there is a significant interaction between the
1. 4-dihydroxyy benzene solvent molecules.
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