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Abstract: Density , Refractive indices of  pure solvent 1-4, Dioxane, Acetone and DMSO and ligand  solution of   2-[-3-(4-

methoxy-phenyl)-1-(4-phenyl-thiazol-2-ylimino)-allyl]-phenol in 70% 1-4, Dioxane , Acetone and DMSO  have been studied  at 

30±0.1oc. Temperature with varying concentrations. The data obtained is utilized to determine the molar refraction and 

polarizability constant. Calculated data is used to study the solute-solute, solute-solvent and solvent-solvent interaction in the 

system. 
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INTRODUCTION:-  

Refractive index is one of the most important properties of liquid. The measurement of the refractive index 

of liquids is an important work in engineering and science. Transmission and reflection detections near 

critical angles related to total internal reflections are common methods in refractive index measurement.  

  When a ray of light passes from one medium to another, it suffers refraction, that is change in 

direction. If it passes from a less dense to a denser medium, it is refracted towards the normal so that the 

angle of refraction (r) is less than the angle of incidence (i) the refractive index (n) of the medium is the ratio 

of velocity of light in vacuum to the velocity of light in the medium. Refractive index is an important 

additive property of the structural arrangement of atom in molecule 

  Refractive index can be measured easily with high degree of accuracy. The values of refractive 

index depend on the temperature as well as on wavelength of light used.  

  Oswal et.al1 have been studied refractivity properties of some homologues series such as n-

ethanoate, methyl alkanoats, and ethyl alkanoates ete. A.N. Sonar2 and N.S. Pawar have studied the molar 

refraction and polarizability constant of substituted heterocyclic compounds in different media from 

refractive indices. Burghate et.al3 have studied the molar refraction and polarizabitity constant of 

substituted chalcones in different percentage of acetone-water mixture. 

  J.D. Pandey et.al4 have studied the refractometric and dielectric studies of binary liquid 

mixtures at different temperature. 

  A.B.Nikumbh et.al5 have studied the molar refraction and molarisability constant of aqueous 

solutions of NH4NO3 and KBrO3 at different temperature. 

  R.A. Synowicki et.al6 implemented two different fluid measurement techniques to determine 

the refractive index of fluids on a commercial spectroscopic ellipsometer system. In first technique they uses 

roughened glass to which liquid is applied. And in second they uses the prism minimum deviation technique 

in a hollow prism cell. The advantages and disadvantages of both the techniques discussed. 

  The present work deals with the study of molar refraction and polarizability constant of 

substituted thiazolyl Schiff’s base such as 2-[-3-(4-methoxy-phenyl)-1-(4-phenyl-thiazol-2-ylimino)-allyl]-

phenol in non-aqueous solvent such as 1,4-dioxane, acetone and dmso (with different concentrations).  
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EXPERIMENTAL:- 

  Above solution of the various compositions i.e. of ethanol, acetone and dioxane were prepared 

by dissolving an appropriate amount by weight. For density measurement, all the weighings were made on 

contech balance having accuracy (0.001gm). The refractive index of solvent mixtures/solutions were 

measured using different percentages by Abbe’s refractometer ranging reading from 1.3000 to 1.70. The 

temperature of prism box was maintained constant by circulating water from thermostat at 30oc. (± 0.1oc). 

The refractometer was caliberated using glass test pieces of known refractive index supplied with the 

instrument.  

  The molar refraction of binary by used mixtures such as dioxane-water, acetone-water and 

ethanol-water mixture were determined from  

 Ra-w = X1R1 + X2R2 

Where R1 and R2 are molar refractions of medium and water respectively. 

  The molar refraction of solvent and solution were determined using Lorentz-Lorentz7 equation. 
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Where  Rm  →  molar refraction  

 η  → refractive index of solution  

 x1  → mole fraction of medium 

 x2  → mole fraction of water  

 x3  → mole fraction weights of solute 

 M1, M2 & M3  → molecular weights of medium water and solute respectively  

 d  → density of solution  

   

The polorizability constant (α) of ligand is calculated from the following equation. 

 Rlig = 
4

3
π No α 

Where No is the Avagadro’s number. 

 The calculated values of molar refraction and polarizbility constant are shown in table. 

 

The values of molar refraction and polarizability constant at 30±0.1 °C temp. System : 2-[-3-(4-methoxy 

phenyl)-1-(4-phenyl-thiazol-2-ylimino)-allyl] – phenol.  

Table 1 : for 70% dioxane-water mixture. 

SR. NO. Conc. Density R.I. Rm(mix) 

Cm3 mole-1 

α × 10-23 

1 0.01 8.938 1.418 1.787 0.0709 

2 0.02 9.05 1.417 1.762 0.0698 

3 0.03 9.20 1.416 1.729 0.0685 

4 0.04 9.35 1.416 1.703 0.0675 

5 0.05 9.49 1.415 1.673 0.0663 
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Table 2 : for 70% acetone-water mixture 

SR. NO. Conc. Density R.I. Rm(mix) 

Cm3 mole-1 

α × 10-23 

1 0.01 7.382 1.362 1.427 0.0566 

2 0.02 7.458 1.363 1.416 0.0561 

3 0.03 7.498 1.364 1.413 0.0560 

4 0.04 7.578 1.364 1.397 0.0554 

5 0.05 7.658 1.365 1.386 0.0549 
 

Table 3 : for 70% dmso-water mixture 

SR. NO. Conc. Density R.I. Rm(mix) 

Cm3 mole-1 

α × 10-23 

1 0.01 10.1 1.468 1.611 0.0639 

2 0.02 10.12 1.467 1.605 0.0636 

3 0.03 10.14 1.466 1.599 0.0634 

4 0.04 10.26 1.465 1.578 0.0625 

5 0.05 10.32 1.464 1.566 0.0621 
 

 

 

 

 

 

 

The values of molar refraction and polarizability constant at 30±0.1 °C temp.  

System: 2-[3-(4-methoxy-phenyl)-1-(4-phenyl-thiazol-2-ylimino)-allyl]-4-methyl phenol(L3) 

 

Graph 1 : variation of polarizability constant with respect to 

concentration of solvent. 

 

RESULTS AND DISCUSSION:- 

 The present investigation considers the density and refractive index . measurement of  2-[-3-(4-

methoxy-phenyl)-1-(4-phenyl-thiazol-2-ylimino)-allyl] -phenol in binary mixtures dioxane-water, acetone- 
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water and dmso-water. The results obtained for variation in concentration of binary mixtures are reported in 

above tables no.1-3  and respective graphical representation is shown in graph. 

  In the present investigation, there is decrease in polarizability as well as molar refraction with 

increase in concentration of binary mixture with respect to more polar solvent. This may be due to dispersion 

force. It is the molecular force which arises from temporary dipole moment. The cumulative dipole-dipole 

interaction may create weak dispersion force resulting in decrease in molar refraction and polarizability. 

  From the results it may be predicted that for binary liquid mixtures on addition of mentioned 

compound there is decrease in molar refraction as well as polarizability. This may be due to the fact that the 

solvent-solvent interaction may be more strong than solute-solvent interaction.  
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