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Abstract 

 

Ultrasonic velocity measurement is a vital tool in industry (chemical and food processing), medicine, material testing (flaw 

detection) and cleaning (Ultrasonic baths). More recently it has been applied to process monitoring and material characterization. 

Ultrasonic velocity together with density and viscosity data furnish sufficient information about the interactions between ions, 

diploes, H-bonding, multi-polar dispersion forces and elastic forces. Hence, the ultrasonic technique seems to be a complementary 

to spectroscopic and dielectric methods.  
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I. INTRODUCTION 

Ultrasonic study on the amino acids with aqueous solution of electrolytes and non-electrolytes provides useful information in 

understanding the behaviour of intra-molecular and intermolecular associations, complex formation and related structural changes 

in liquid systems[1]. For the past two decades, a considerable study has been carried out to investigate the hydration of proteins 

through volumetric and ultrasonic measurements, since these properties are sensitive to the degree and nature of hydration[2]. Due 

to the complex molecular structure of proteins, direct study is somewhat difficult. Therefore, an useful approach is to study simpler 

model compounds, such as amino acids which are building blocks of proteins[3]. The investigation of volumetric and 

thermodynamic properties of amino acids and peptides in aqueous and mixed aqueous solvents threw more light on the molecular 

interactions such as hydrogen bonding, ion-ion, ion-solvent solute-solvent etc., and eventually exhibited the behaviour of structure-

making and breaking of studied amino acids in the solvent mixture[4]. 

II. METHODS AND MATERIALS 

Preparation of Solvent mixture and Measurement of Density, viscosity and ultrasonic velocity. All the chemicals which have been 

used for the present study, are analytical reagent (AR) and spectroscopic reagent (SR) grades of minimum assay of 99 % obtained 

from E-Merk, Germany and Sd fine chemicals, India[5]. Fresh conductivity water was used for preparing a fixed binary solvent 

mixture of (acetone + ccl4) at varying molality, (say at 0.0M) at 303.15k Aqueous solutions were prepared and used on the day 

they were prepared. Required amount of acetone + ccl4 was taken to prepare binary mixtures in a dry conical flask with a ground 

stopper. The required quantities of amino acids for a given molality were added in the binary mixture and similar procedure was 

adapted for other amino acids. The density (ρ), viscosity (η) and ultrasonic velocities (U) of acetone + ccl4solution[6]. The related 

and relevant parameters correlated to the present study such as adiabatic compressibility (), Free length(Lf), internal pressure (π), 

impedance(z) benzene and 1-butanol solution and   viscosity B-Coefficient of Jones-Dole equation were calculated using the 

relations 
Table – 1 

Value of Density (ρ), Viscosity (ɳ) and Velocity (U) of the Acetone and ccl4 Solution at 303 k 

Solution Density(ρ)kgm‾³ Viscosity (ɳ) mnsm‾² Velocity(U) ms‾¹ 

Acetone 101.474 6.904 1146.947 

CCl4 158.700 0.999 906.644 

Table – 2 

Values of Density (ρ), Viscosity (ɳ) and Ultrasonic Velocity (U) of the Binary Mixture of Acetone and CCl4 

Mole fraction        x Density(ρ)kgm‾³ Viscosity (ɳ)mnsm‾² Velocity(U) ms‾¹ 

0 777.08 0.999 1148.2 

0.1 957.60 1.017 1073.6 

0.3 1090.40 1.101 1008.0 

0.5 1265.50 1.055 960.3 

0.7 1420.90 1.078 924.0 

0.9 1559.70 1.119 906.0 
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Table – 3 

Values of Adiabatic Compressibility (β), Free Length (Lf), Internal Pressure(π) and Impedance(z) of the Acetone and CCl4 

Mole fraction (x) β x 10‾¹ºpa‾¹ Lf x 10‾¹ºm‾³ π x10⁶pa Z x10⁶ 
0 9.752 0.624 1.373 0.893 

0.1 9.060 0.602 0.667 1.035 

0.3 9.025 0.600 0.939 1.106 

0.5 8.569 0.585 1.415 1.229 

0.7 8.243 0.574 2.245 1.318 

0.9 7.811 0.559 1.234 1.412 

 

 
Graph 1: Variations of Density (ρ) of Acetone in ccl4 at 303k 

 
Graph 2: Variations of Viscosity (ɳ) of Acetone in ccl4 at 303k 

 
Graph 3: Variations of Velocity (U) of Acetone in ccl4 at 303k. 
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Graph 4: Variations of Adiabatic Compressibility (β) of Acetone in ccl4 at 303k 

 
Graph 5: Variations of Free Length (Lf) of Acetone in ccl4 at 303k. 

 
Graph 6: Variations of Internal Pressure (π) of Acetone in ccl4 at 303k 
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Graph 7: Variations of Impedance (Z) of Acetone in ccl4 at 303k 

III. CONCLUSION 

By exhaustively analysing the behaviour of adiabatic compressibility (), Free length(Lf), internal pressure (π), impedance(z) 

acetone and ccl4 solution of varying temperatures at 303.15K the present investigation has been summarized as In the present 

system of mixtures has been identified as a strong structure-maker in a solution over the other two amino acids. 

 The partial transfer volume studies predict that ion–ion interactions are prevailing in the present system of mixtures thereby establishing 

that strong ion-ion interactions are existing in the present study. 

 The present investigation also observes that a strong solute-solvent interactions in the present systems of liquid mixtures. 
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