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ABSTRACT : 

The thermodynamic parameters such as density (ρ), ultrasonic velocity (U) and viscosity 

(η) have been measured for a ternary mixture of aqueous lithium hydroxide and Dimethyl 

sulfoxide for concentration range 0.0% to 100% (v/v) at different temperature. Using the 

experimental data, some of the acoustical parameters such as, adiabatic compressibility (βa), 

free length (Lf), free volume (Vf), internal pressure (πi), and Gibb’s free energy (ΔG) are 

evaluated at different temperature. The present paper shows ion-dipole interactions between Li+ 

of lithium hydroxide and dimethyl sulfoxide are found to be responsible for association and ion-

dipole interactions between Li+ of lithium hydroxide and water molecules are found to be 

responsible for dissociation in the liquid mixtures. The nonlinear variation of ultrasonic velocity 

and the thermo-acoustical parameters lead to dipole- ion interaction between dimethyl sulfoxide 

and 1N aqueous lithium hydroxide is stronger than dipole- ion interaction between water and 

aqueous lithium hydroxide. The behavior of these parameters with concentration of the mixture 

has been discussed in terms of molecular interaction between the components of the liquids. 
 

Keywords:  Ultrasonic velocity, acoustical parameters, molecular interactions, normality (1N), 

aqueous lithium hydroxide (aq. LiOH.H2O) and dimethyl sulfoxide (DMSO). 
 

Introduction 

The ultrasonic study of liquid plays an important role in understanding the behavior and 

strength of molecular interactions
1-3

. The studies on the physio-chemical properties of organic 

liquid like dimethyl sulfoxide in aqueous solution of lithium hydroxide give useful information, 

which is used to understand the mechanism of molecular interaction
4
. The large number of 

studies has been made on the molecular interaction in liquid systems by various physical 

methods like, Raman Effect, Nuclear Magnetic Resonance, and ultra sonic method
5-7

.The 

ultrasonic velocity data for ternary liquid mixtures have been used for by many researchers
8-13

. In 

present paper we have reported the ultrasonic velocity, density, and viscosity of 1N aqueous 

lithium hydroxide with dimethyl sulfoxide at different temperature over the entire range of 

concentrations of aqueous LiOH.H2O in DMSO.From these experimental values, number of 

thermodynamics parameters, namely adiabatic compressibility (βa), free length (Lf), free volume 

(Vf), internal pressure (πi) and Gibb‘s free energy (ΔG) have been calculated. The variations of 

these parameters with concentrations were found to be useful in understanding the nature 

molecular interactions in the ternary liquid mixtures. 
 

Materials and Method 

The ultrasonic velocity have been measured in the ternary mixture of aqueous lithium 

hydroxide and dimethyl sulfoxide using an ultrasonic Pulse overlap technique working at 

frequency 4 MHz with an overall accuracy of ± 0.1 ms
-1

.The temperature was maintained an 

electronically digital operated constant temperature water bath circulate water through the double 

http://www.researchjourney.net/
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ABSTRACT 1. Introduction 
An analysis of different thermodynamic 
properties as a function of temperature 
provides valuable information about their 
characteristies. 

The ultrasonic study of liquid plays an 
important role in understanding the nature and 
strength of molecular interactions, A large 
number of studies have been made on the The concentration and 

temperature dependence of acoustic and 
volumetric properties of muiti component 
liquid mixtures has proved to be a useful 

molecular interaction in liquid systems by 
various physical methods like, Raman Effect. 
Nuclear Magnetic Resonance, Ultra Violet and 

indicator of the existence of significant effect ultrasoníc method4. In recent years ultrasonic 
resulting from intermolecular interactions. technique has become a powerful tool in 
The thermo-physical parameters such as providing information regarding the molecular 

density (p), ultrasonic velocity (U) and behavior of liquids and solids,. owing to its 
physio-chemical 

frequency in the ternary mixtures of aqueous behavior of the medium. The ultrasonic velocity 
potassium hydroxide with N, N-dimethyl data for ternary liquid mixtures have been used 
foramide over entire range concentration for by many researchers"", In present paper we 

using have reported the ultrasonic velocity. density. 
ultrasonic Pulse overlap technique. The and viscosity of IN aqueous potassium 
experimental data have been used to hydroxide with N, N-dimethyl foramide at 

parameter namely different temperature over the entire range of 
adiabatic compressibility (P.), free length concentrations of aqueous KOH in DMF. From 

number of 

viscosity (n) have been measured at 4 MHz ability of characterizing 

(v/v) at temperature 298K-308K 

calculate acoustical 

these values (L), free volume (V), internal pressure (Ti), 
relaxation time (7) and Gibb's free energy 

experimental 

thermodynamics parameters, namely adiabatic 
(AG. The present paper represents the compressibility (B). free length (L). free 

volume (Vr). internal pressure (Ti), relaxation 
the thermo-acoustical parameters lead to time () and Gibb's free energy (AG) have been 
dipole- ion interaction between dimethyl calculated. The variations of these parameters 

aqueous potassium with concentrations were found to be useful in 
understanding the nature molecular interactions 

nonlinear variation of ultrasonic velocity and 

foramide and IN 

hydroxide is stronger than dipole- ion 
interaction between water and aqueous between the components. 

potassium hydroxide. 
Keywords: Ultrasonic velocity, acoustical 2. Experimental 

parameters, molecular interactions, ternary he ultrasoniC velocity in the liquid mixtures 

mixtures, normality (1N), aqueous potassium 
hydroxide (aq. KOH) and dimethyl foramide technique working at frequency 4 MHz with an 

(DMF). 

have been measured using a Pulse echo overlap 

overall accuracy of + 0.I ms"', an electronically 

digital operated constant temperature water bath 
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