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ABSTRACT 
Ultrasonic waves are produced by transducer. 

composition (c) in 1:1 binary mixture of m-
cresol + N, N-diethylamine and Methanol + 
Ethyl acetate in benzene solutions indicate that 

rogressively 
as composition of Methanol increases in the 
mixture. The ultrasonic velocity and 
thermodynamic parameters of m-cresol + N,N-
diethyl amine in benzene solution were 

and composition (c) in a binary mixture of (m-
cresol + N, N diethyl amine) in benzene 

increases as composition of m - cresol in the 
mixture increases. The curve is varying wave 
like, indicating a weak molecular interaction 
after mixing m-cresol and N, N diethyl amine. 
This curve is wave like changing in nature 
showing a molecular interaction between the 
Methanol and Aniline mixture is weak 

length (Lf) and acoustical impedance (Z) were 
calculated using standard relations. 
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Introduction: 
Transducer is a device, which converts one 
form of energy into another. Ultrasonic waves 
are produced by transducer. The system (1) is 
1:1 binary mixture of m-cresol and N, N-

diethylamine as well as Methanol + Ethyl 
acetate prepared in dilute solutions of benzene. 

various temperature have been carried out on 
using ultrasonic interferometer (1 MHz) of 
Mittal make and with calibrated class-A 
certificate density bottle (25 ml) respectively. 

thermodynamic parameters are determined 
from the following mathematical expressions, 

d . f -------------------------------------(1.1) 
--------------------------------(1.2) 

-----------------------------(1.3) 
---------------------------------------(1.4) 

Where K is Jacobsons temperature dependent 
constant 
These equations have been written on MS 
Office Excel programme to calculate 
thermodynamic properties of the system. 
Molecular interactions in binary liquid mixture 
are explained from the plot of thermodynamic 
values and molecular concentrations in the 
mixture. Ultrasonic are fruitful in Detection of 
flaws in metal, Ultrasonic signaling, Depth 
sounding and sensing, Ultrasonic in metallurgy, 
Treatment of neuralgic pain and Detection of 
abnormal growth etc. Most materials are 
ultrasonically trans-parent [1-2] and allow the 
analysis of a broad variety of sample types, 
chemical reactions and processes. The wide 
frequency range [3] that can be covered by 
modem ultrasonic methods is from 10 kHz to 
10 GHz. 
Materials and Methods: 
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The organic liquid compounds, m-Cresol, N, 
N-Diethylamine, Benzene, methanol, ethyl 
acetate are all bears functional group. 

Ultrasonic velocity and other physical 
properties of these molecules at room 
temperature are reported in the Table 1. 

Table 1: Physical properties of some of the organic liquids considered in present research work 
Sr. No. Name of liquid Density Kg/m3 Ultrasonic velocity m/s Ref. 

1 Benzene 872.5 1310 1,10,15 
2 Water 997.2 1494 1 
3 n-Propanol 801.1 1234 1, 13 
4 Methyl alchohol 791 1214 1 
5 Ethyl Methyl- Ketone 788.7 1160 12 
6 Aniline 1018.0 1682 1,14 
7 Ethyl acetate 898.9 1187 1 
8 m-Cresol 1034 1450 1 
9 diethylamine 707 1500 1 

Ultrasonic velocities were calculated on 1 MHz 
ultrasonic interferometer supplied by Mittal 
New Delhi, which is direct and simple device 
for calculating sound velocity in liquids. 
Diverse configuration of the one component 
with other in the range from 0 to 1 mole 
fractions were equipped by volume and then 
improved to mole fractions [4]. Acoustical 
investigation like ultrasonic velocity, adiabatic 
compressibility, molecular free length and 
acoustic impedance have been designed at four 
temperatures 250, 300, 350 and 400 C 
respectively. Additional factors are measure of 
intermolecular interactions as compared to 

strength between the components [7].The 
chemical and structural units of liquid systems, 
rates and formation of complex can also be 
calculated by ultrasonic measurement. The 
ultrasonic velocity and density of the liquids 
can be engaged to estimate different 
thermodynamic factors of the liquids for 

intermolecular length (Lf) and acoustic 
impedance (Z). Ultrasonic analysis can now be 
easily performed in various branches and 
trades. [8] 

Ultrasonic measurements of (m-Cresol + N, 
N-diethylamine) 
Ultrasonic measurements of (m-Cresol + N, N-
diethylamine) in Benzene m-Cresol + N,N, -
diethylamine are prepared in seven different 
combinations of total ml and the combinations 
were 1+7+, 2+6, 3+5, 4+4, 5+3, 6+2 and 7+1. 
Each mixture was added to 50 ml of 
pure/benzene and each were kept in air tight 
100 ml glass flask. Each solution was used to 

) at three 
different temperature 30, 35, and 400 C, The 

acoustical impedance (Z) were calculated using 
standard relations. The ultrasonic velocity and 
thermodynamic parameters of m-cresol + N, N-
diethyl amine in benzene solution are reported 
in Table 2. 
Ultrasonic measurements of (methyl alcohol 
+ ethyl acetate) 
Methyl alcohol and ethyl acetate have been 
considered in the plan of work, because these 
two compounds have different functional 
groups and different dipole moments10. The 
two functional group - OH3 and CH3 C00 - 
may form hydrogen bonding when they were 
mixed in stoichiometric ratio. To get a perfect 
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combination of two components, we have 
prepared seven different combinations of these 
two to get total volume of 40 cc of the mixture 
system. Hence, the seven binary mixtures were 
prepared and kept in airtight 100 ml glass flask. 

four different temperatures using a class - A 
certified density bottles 25 ml and single pan 
sensitive balance. Ultrasonic velocity of each 
binary mixture at four different temperatures 
25, 30, 35 and 400C were measured by 
circulating hot water from a thermostat. The 

data of 
(methyl alcohol + ethyl acetate) at each 
temperature was used in the calculation of 
thermodynamic parameters such as adiabatic 

and acoustical impedance (Z). Table 3 and 4 

length (Lf) and acoustical impedance (Z) of 
seven different compositions of methyl alcohol 
and ethyl acetate at four different temperatures 
25, 30, 35 and 400C. 
RESULT AND DISCUSSION: 
Ultra
binary mixture of (m-Cresol + N, Ndiethyl 
amine) in dilute solution of the benzenes are 
seen nonlinear indicating intermolecular 
interaction between the components of mixture 
(fig 1). Similarly the nature of the adiabatic 

mixture in dilute solution of benzene fig 1 gives 
out a non-linearity in the nature. This also 
supports, that there may be molecular 
interaction between m-Cresol and N, N-diethyl 
amine components. [9] 
Ultrasonic and thermodynamic properties of 
m-Cresol + N, N-diethyl amine: 
Inspection of Table 2 in chapter IV show that 

composition (c) in a binary mixture of (m-
cresol + N, N diethyl amine) in benzene 
solutions show t

increases as composition of m-cresol in the 
mixture increases. The curve is varying wave 
like, indicating a weak molecular interaction 
after mixing m-cresol and N, N diethyl amine. 

-cresol + N, 
N diethyl amine (in benzene solution) with 
composition show a decrease in magnitude as 
composition of m-cresol increases and this 
nature is exactly in reciprocate nature of 
velocity composition curve Fig. 1(a). This 
curve is wave like in nature showing weak 
interaction between the m-cresol and N, N 
diethyl amine component. Fig. 1(b) shows a 
decrease in free length (Lf) with composition 
and fig. 1(c) shows an increase in impedance 
(Z) as increase in composition of m-cresol 
increases in the mixture. These both curves 
(Fig.1 b and c) of decrease in free length and 
increase of impedance indicating that there is 
weak interaction between the components of 
the mixture. The weak interaction may be due 
to the binary mixture is in dilute solutions 
where the polar molecules get occasional 
chance to come closer. [10] 
Ultrasonic and thermodynamic properties of 
methyl alcohol + ethyl acetate: 
The experimental values of ultrasonic velocity 
and density of methyl alcohol + ethyl acetate 
binary mixture along with thermodynamic 
parameters as a -function of temperature are 
recorded in Tables 3. These ultrasonic velocity 
and thermodynamic parameters such as 
adiabatic compressibility, molecular free length 
and acoustical impedance are plotted as a 
function of composition at various 
temperatures Fig. 2 (a) and (b). The value of 

a binary mixture of methyl alcohol + ethyl 

decreases as composition of methyl alcohol in 
the mixture increases.[11] The decreasing 
nature of curve indicates molecular interactions 
between the components of the mixture.[12]  
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alcohol + ethyl acetate show a increase with 
composition of methyl alcohol increases and 
this nature is exactly in reciprocate nature of 
velocity composition curve Fig. 2 (a). This 
curve is progressively changing in nature 
showing molecular interaction between the 
methyl alcohol and ethyl acetate component. 
Fig. 2(b) shows a increase in free length (Lf) 
with composition and impedance concentration 
curve shows a decrease in impedance (Z) as 
increase in composition of methyl alcohol in 
the mixture.[13] These both curves (Fig. 2 b) of 
increase in free length and decrease in 
impedance indicating that there is molecular 
interaction between the components of the 
mixture. This interaction between the 
molecules may be due to the functional groups 
of methyl alcohol and ethyl acetate binary 
mixture. [14] 
In this work it finds that for all the binary 
systems, there is intermolecular interaction in 
solutions as well as in pure binary mixtures. All 
the thermodynamic calculations and graphs are 
carried out on MS Office Excel programme. All 
the results determined in this work explain 
intermolecular interaction satisfactorily and is 
in agreement with the literature results. [15] 
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Table 2. Ultrasonic velocity and thermodynamic properties of (m-cresol+ N, N Diethyl amine) 
mixture in benzene solutions at different temperatures. 

 
Table 3 a. Ultrasonic Velocity and other thermodynamic parameters for Methyl alcohol + 

Ethyl acetate at different temperatures. 

 
Table 3 b. Ultrasonic Velocity and other thermodynamic parameters for Methyl alcohol + 

Ethyl acetate at different temperatures. 
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fraction of m-cresol + N, N diethyl amine at 303, 308, 3130K. 

 
Fig: 1(b) Plot of Free Length 'Lf' versus Mole fraction of m-cresol + N, N diethyl amine at 303, 

308, 3130K. 

 
Fig:1(c) Plot of Impedance 'Z' versus Mole fraction of m-cresol + N, N diethyl amine at 303, 

308, 3130K. 

 
 

fraction of Methanol + Ethyl acetate at 298, 303, 308, 3130K. 
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Fig: 2 (b) Plot of Free length 'Lf' and Acoustic Impedance 'Z' versus Mole fraction of Methanol 

+ Ethyl acetate at 298, 303, 308 and 3130K 

 
  


