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ABSTRACT

The acoustical properties have been investigated from the ultrasonic velocity and density measurements of
Linezolid in 10% sodium chloride at 300.15K. The measurement have been done to evaluate acoustical parameter
such as ultrasonic velocity, adiabatic compressibility (s), Partial molal volume (v), intermolecular free length (Lf),
apparent molal compressibility (k), specific acoustic impedance (Z), relative association (RA), solvation number

(Sn).

KEY WORD: - adiabatic compressibility, apparent molal volume, Ultrasonic velocity.

INTRODUCTION

In the recent years, measurements of the Ultrasonic
velocity are helpful to interpreted solute-solvent, ion-
solvent interaction in aqueous and non-agqueous
medium.'®  Researchers have been studied the
acoustical properties of complex in water. The author has
studied the acoustical properties of four different drugs
in methanol and she drawn conclusion from adiabatic
compressibility. The four different drugs compress the
solvent methanol to the same extent but it shows
different solute-solvent interaction due to their different
size, shape and structure.’” Researcher studies the
different acoustical properties of some substituted
Pyrazolines in binary mixture acetone-water and
observed variation of ultrasonic velocity with
concentration.’”? Authors have investigated the
measurement of ultrasonic velocity and density of amino
acid in agueous magnesium acetate at constant
temperature.”® The ion-dipole interaction mainly depends
on ion size and polarity of solvent. The strength of ion-
dipole attraction is directly proportional to the size of the
ions, magnitude of dipole. But inversely proportional to
the distance between ion and molecules. Voleisines has
been studied the structural properties of solution of
lanthanide salt by measuring ultrasonic velocity.®) The
investigators has been studied the ultrasonic velocity of
PEG-8000, PEG- study of acoustical properties of
substituted heterocyclic compounds under suitable
condition.’” Authors have studied the acoustical and
thermodynamic properties of citric acid in water at
different temperature.™ Mishra et.al. have investigated
ultrasonic velocity and density in non-aqueous solution
of metal complex and evaluate acoustic properties of
metal complex. 2!
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After review of literature survey the detail study of
substituted heterocyclic drug under identical set of
experimental condition is still lacking. It was thought of
interest to study the acoustical properties of substituted
drug under suitable condition.

EXPERIMENTAL AND METHODS

In the present study, the drug linezolid was used. The
double distilled solvent was used for preparation of
different concentration of drug solution. The densities
were determined by using specific gravity bottle by
relative measurement method with accuracy 1x10”
gm/cm3. The ultrasonic velocities were measured by
using ultrasonic interferometer having frequency 3MHz.
The constant temperature was maintained by circulating
water through the double wall measuring cell, made up
of steel.

In the present investigation, different properties such as
adiabatic compressibility (s), apparent molal volume (v),
intermolecular free length (Lf), apparent molal
compressibility (®g), specific acoustic impedance (2),
relative association (RA), solvation number(Sn), limiting
apparent molal compressibility (®y0), limiting apparent
molal volume(v) and their constant (Sk, Sv).
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Theory
Adiabatic compressibility ([ 's) is given by:

Adiabetic comprressibility(fo) = .

Uo?do

Adiabetic comprressibility(fs) =
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Us?ds
Apparent molal volume( )—(M) Gty
pparent molal volume(®, ) = as ) * mxd,xd,
(Bsdo - Bodijj'cla BSM
A t molal ibili = 1000
pparent molal compressibility (¢, ) X mxd, xd, d,

Specific acoustic impedance (Z) = U.d,

Intermolecular free length (L;) = KvEd

Px
e (3)

RESULTS AND DISCUSSION

Solvation number(Sn) =

In the present investigation, different acoustical
properties such as ultrasonic velocity, adiabatic
compressibility, intermolecular free length, specific

acoustic impedance, are listed in table-1. Partial molal
volume, apparent molal compressibility, relative
association, solvation number are listed in table-2. It was
found that the ultrasonic velocity decreased with the
increase in concentration for system (Table-1). Variation
of ultrasonic velocity in solution depends upon the
increase or decrease of molecular free length after
mixing the component. This is based on a model for
sound propagation proposed by Eyring and Kincaud.*
Intermolecular free length increased linearly on increase
in concentration of substituted drug. Hence, decreased in
ultrasonic velocity with increase in concentration of
drug. It happened because there was significant
interaction between ions and solvent molecules
suggesting a structure promoting behavior of the added
electrolyte. The specific acoustic impedance decreased
with the increase in concentration of drug. When
concentration of electrolyte was increased, the thickness
of oppositely charged ionic atmosphere increases due to
decrease in ionic strength. This is suggested by decrease
in acoustic impedance with increase in concentration in
system. It was seen that the intermolecular free length

increased with the increase in concentration in system.
The intermolecular free length increased due to greater
force of attraction between solute and solvent by forming
hydrogen bonding. The adiabatic compressibility
increased with the increase in concentration of solution.
It happened due to collection of solvent molecule around
ions, this supporting weak ion-solvent interaction. This
indicates that there is significant solute-solvent
interaction.

It was observed that apparent molal volume increased
with concentration in system. It indicates the existence of
strong ion-solvent interaction. It was found that the value
of apparent adiabatic compressibility was increased with
the increase in concentration of drug. It shows strong
electrostatic attractive force in the vicinity of ions. From
the data, we were concluded that strong molecular
association was found in drug. The value of relative
association increased with the increase in concentration
in system. It has been found that there was strong
interaction between solute and solvent. There were
regular increases in solvation number with the increase
in concentration; it indicates the solvent molecule forms
strong coordination bond in primary layer. It indicates
the increase in size of secondary layer of Solvation.

Table-1 Ultrasonic velocity, density, adiabatic compressibility (S), Specific acoustic impedance (2)
Intermolecular free length (Lf).
Conc. Density Ultrasonic Adiabatic Intermolecular | Specific acoustic
Moles (ds) velocity (Us)ms™ | compressibility free length impedance
lit-1 (m) kg m? (Bs) x10-10 (L) x10™ m (Zx10°
m2N-1 kg m-2s-1
1x10-3 1019.94 1554.93 4.0551 4.0500 1.5859
2x10-3 1020.24 1549.65 4.081 4.0632 1.5810
3x10-3 1021.53 1541.09 4.1219 4.0832 1.5743
4x10-3 1021.84 1523.89 4.2142 4.1287 1.5572
5x10-3 1022.02 1509.82 4.2923 4.1668 1.5431
6x10-3 1022.39 1487.56 4.4201 4.2284 1.5209
7x10-3 1022.51 1473.36 4.5052 4.2689 1.5065
8x10-3 1022.74 1469.58 4.5274 4.2794 1.5030
9x10-3 1022.89 1442.59 4.5275 4.2905 1.4756
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Table-2: apparent molal compressibility (Op), Relative association (Ra), Apparent molal volume (O,), Solvation

number (S;) —

Conc. Alplpanlent Apparent_rg_?_lal Relative ati

Moles lit-1 (m) molal volume compressgmljétny association Solvation

(-0y) O0ppOx R number (Sy)
m°mole? m2N? (Ra)

1x10-3 4.4799 1.341 1.0010 9.7893
2x10-3 2.2188 1.349 0.9952 9.8456
3x10-3 1.7820 1.361 0.9936 9.9332
4x10-3 1.3283 1.391 0.9911 10.1522
5x10-3 1.0311 1.417 0.9833 10.3420
6x10-3 0.8634 1.459 0.9770 106485
7x10-3 0.7094 1.487 0.9700 108529
8x10-3 0.6070 1.494 0.9679 109039
9x10-3 0.5189 1.494 0.9637 109039
2.05 2.45

- ,% 27 _Z 4

S E 195 1 S E

Ez E>235 -

55 19 o

28 185 - a 3 2.3 -
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CONCLUSION 11. A. Tadkalkar, P.Pawar and G.K. Bichile, J.Chem.

The present study shows the experimental data for
ultrasonic velocity and density at 300.15K for substituted
heterocyclic drug in 10% sodium chloride. From
experimental data, the acoustical properties were
calculated. The solute-solvent interaction and ion-ion /
solute-solute interaction existing between drug and
solvent were also studied with the help of experimental
data. Lastly it has been concluded from the experimental
data, that the solute-solvent interaction in drug-solvent
systems are weak.
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