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Ultrasonic Parameters of Some Ternary Liquid Mixture
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Abstract: At different composition and frequeny ultrasonic velocity has been measured in some ternary liquid
mixtures at room temperature with the help of ultrasonic interferometer. Composition and frequency dependent
variation of relaxation time (t) have been shown in Figs. And analyzed for these ternary liquid mixtures.
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Introduction
Measurement of ultrasonic velocity (Lopez et.al.

2013; Papari et.al. 2013; Rathnam et.al.2012;
Sahin et.al. 2011) has been adequately employed
in understanding the molecular interaction
sinpure, binary,and higher order multi-
component liquid mixtures. The propagation of
ultrasonic velocity in a medium is a
thermodynamic property and has come to be
recognized as a very specific and unique tool for
predicting and estimating various physio-
chemical properties of the systems under
consideration (Dey et.al. 2014; Bhatt et al 2020).

For the measurement of intrinsic
viscosity, polynomial relations have been
suggested by various investigators (Singh et al
1981) A correlation between the Huggins
coefficients and the constant describing the
solvated part has been reported (Semwal et.al.
2003, Semwal et al 2015).

Ultrasonic investigations of liquid

mixtures consisting of polar and non-polar
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components are of considerable importance in

understanding  intermolecular  interactions
between the component molecules and they
found applications in several industrial and
technological processes (Mehra and Israni
2001)). A survey of literature reveals that the
studies for the mixtures of normal alcohols with
few normal chain hydrocarbons like hexane,
heptanes and aromatic hydrocarbon like benzene
and toluene have been done but no attempt have
been made to study the various ultrasonic and
thermodynamic properties for binary liquid
mixture of heptadecane and butanol at various
temperature.

In the present study we summarize our
observations on ternary liquid mixtures.
Relaxation time have been calculated at different
frequency and different concentrations at room
temperature, using the measured values of
ultrasonic velocity, viscosity and density. There

results thus obtained have been shown in Tables
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and the variation of relaxation time with
composition and frequency have been plotted.

Ultrasonic Parameters-

The ultrasonic velocity measurements are
extensively used to study physio — chemical
behavior of liquid with the help of measured
ultrasonic velocity, density and viscosity and
using formula, acoustic

following some

parameters like Ultrasonic attenuation and
relaxation time have been calculated and results
are tabulated and discussed.

The relaxation time is related to the viscosity &
frequency and ultrasonic of waves as Relaxation
time

T = 41)3pu?

Where
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1= relaxation time

N= viscosity

p= density of liquid mixture

u= ultrasonic velocity of waves

Results and Discussion-

Ultrasonic velocity has been measured by
different
frequencies fromlMHZto 7 MHZ at room

variable path interferometer at
temperature in ternary liquid mixture.
Relaxation time of ternary liquid mixtures
(Isopropyl alcohol + Benzene + Cyclohexane)
presented in Table-1. The graph of Composition
& frequency dependent Relaxation time have

been plotted in Fig.1, Fig.2

TABLE-1: Relaxation time for ternary liquid mixture ( Isopropyl alcohol +
benzene + Cyclohexane) at different frequencies and composition (room temperature)

TERNARY LIQUID MIXTURE RELAXATION TIME AT DIFFERENT
COMPOSITION (VOLUME) FREQUENCIES
(SECOND)

Isopro. Alcohol%  Benzene% Cyc'o&exa”e IMHz 2MHz 3MHz 4MHz 5MHz 6MHz 7MHz
10 20 70 685 685 684 683 682 681  .680
20 30 50 665 664 662 661 661  .660  .660
30 40 30 330 330 329 320 328 328 327
40 50 10 742 741 741 740 739 739 737
20 10 70 760 758 758 757 756  .754  .753
30 20 50 735 734 734 733 732 732 730
40 30 30 606 603 605 604 602  .602  .601
50 40 10 711 710 710 709 708  .708  .707
70 10 20 785 .78 784 783 782 782 781
50 20 30 859 859 858  .856  .855  .854  .853
30 30 40 878 878 876 875 874 872 871
10 40 50 830 830 .828  .828 827  .826  .824

The relaxation time is calculated using formula

T:4I1/3pU2.The values of relaxation time are
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shown in table-1 and plotted in graph in Fig.1
& Fig.2. From table-1 and Fig.1 & Fig.2, It
that

is

observed relaxation time in ternary
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liquid mixture (Isopropyl alcohol + Benzene +
Cyclohexane) slightly decreases with increasing
frequency  while  composition  dependent
relaxation time changes depend upon the

composition percentage of particular liquid in

time for ternary mixture having concentration
Isopropyl alcohol + benzene + Cyclohexane =
40% + 30% + 30%, is showing lowest value,
this may be due to the fact that at this

composition , the liquid medium quickly

ternary liquid mixture. However the relaxation acquainted  with the changed environment.
Fig-1: Composition dependent Relaxation Time(lsopropyl
alcohal+Benzene+Cyclohexane in second)
c T
S §
-0
T o
83
e E
=
10 20 30 40 20 30 40 50 70 50 30 10
200 30 40 50 10 20 30 40 10 20 30 40
70 50 30 10 70 50 30 10 20 30 40 50
Fig-2: Frequency dependent relaxation time(lsopropyl
alcohol+Benzene+Cyclohexane)
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