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ABSTRACT: An experimental approach to check the validity of velocity and nature of molecular interactions in a binary 

mixture. 
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I.INTRODUCTION 

 

There has been a continuous and growing interest in the study of liquids and their mixtures using ultrasonic 

parameters employing ultrasonic technique. The ultrasonic parameters are helpful than spectroscopic data in the study of 

interactions among component molecules of liquid mixtures. An attempt is made to study the binary mixtures by ultrasonic 

technique and also the validity of some of the mixing rules for ultrasonic velocity of the liquid mixture is checked.[1-3]. 

 

II.THEORY 

 

The liquid state of matter is known to being intermediate between those of solids and gases. Binary liquid is a type 

of chemical combination, which creates a special reaction or feature as a result of two liquid chemicals, normally inert or 

having no function by themselves, being mixed. A number of chemical products are produced as a result of mixing two 

chemicals as a binary liquid. A mixture is a system that is analyzed in terms of two or more different entities. Physical 

parameters such as melting point, vapor pressure, Index of refraction, density, viscosity and internal pressure characteristic 

the properties of solvent. Of these the dielectric constant plays a particular role in characterization of solvents. In the Polar 

solvents the molecule make up by two or more different elements. The molecule should be asymmetrical. (asymmetrical 

mean the shape which two sides are different.). 

Polar solvents are ones that have a strong dipole moment.  Therefore, polar solvent are good at stabilizing polar or 

charged transition states and intermediates.  Usually, polar solvents will have one or more electronegative atoms. These 

solvents have moderately higher dielectric constants than the non polar solvents (between 5 and 20). Since they have 

intermediate polarity they are good “general purpose” solvents for a wide range of reactions[4-6] 

Non polar solvents contain bonds between atoms with similar electro negativities. Bonds between atoms with 

similar electro negativities will lack partial charges; it‟s this absence of charge which makes these molecules “non-polar”. 

No polar solvents have low dielectric constants (<5) and are not good solvents for charged species such as anions.  

There are two common ways of measuring this polarity. One is through measuring a constant called “dielectric 

constant”. The greater the dielectric constant, the greater the polarity. A second comes from directly measuring the dipole 

moment.[7-9] 

 

Molecules whether polar or non polar are electrical in nature due to the presence of nuclei and electrons. They are 

neutral because their net charge is zero, the number of nuclear charges being equal to the number of electronic charges. In 

the case of non polar molecules, the centers of positive and negative charges coincide. However, when such a molecule is 

placed in an electric field, there is a displacement of electric centers. The center of positive charges shifts towards one end 
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while that of negative charges shifts towards the other end of the molecule. As a result, a dipole is induced in the molecule. 

This is called distortion polarization. Polar molecules  have a permanent dipole. Such molecules are said to have orientation 

polarization. Thus total polarization „P‟ in such case is given by  

  P=P0+P1 

 Where P0 & P1represent orientation & induced polarization. 

 
 

III.MOLAR POLARIZATION 

 

 Mosotti derived an equation for a quantity called molar polarization Pm which includes properties of experimental 

measurement. This equation is, 

 Pm=( D-1/ D+2) *(M/ρ) 

The quantity is independent of temperature in case of polar molecules. The induced polarization in such a case would be 

only due to distortion of electronic charge.According to mossotti equation 

Pe=(n2-1/n2+2) *(M/ρ) 

 

Since P0 is grater than zero, there exist a orientation polarization.  So, Acetone is a polar liquid and xylene is a non polar 

liquid.     
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IV.RESULT & DISCUSSION 

 

The magnatitude and the sign of the excess values like adiabatic compressibility, free volume and internal pressure 

etc,gives a better understanding about the strength of interactions among component molecules in liquid mixtures.For 

example the various type of interactions which operate between  molecules of different systems are dispersion forces which 

make a positive contribution to the values of internal pressure while charge transfer, dipole induced dipole interactions and 

hydrogen bonding are expected to give negative contribution.   
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Acetone 

(C3H6O) 

20.7 0.7856 58.08 64.15 16.267 47.88 

Xylene 

(C8H10) 

2.27 0.8610 106.1 36.67 36.05 0.613 
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