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Abstract

Ion solvent interaction measurements of Bleaching Powder
(antiseptics) and Butanol & Water carried out for the study of solute-
solvent interaction. Various acoustic parameters (intermolecular free
length, isentropic compressibility, specific acoustic impedence, molar
sound velocity, apparent molal adiabatic compressibility, relative
association and solvation number) have been evaluated using ultrasonic
velocity data. The results were discussed in the light of solute-solvent

interaction between the molecules.

Introduction

Several techniques such as IR, MNR,
Roman spectroscopy and Ultrasonics have
been used for the determination of molecular
and ion-solvent interaction'. The present work
deals with the study of solute-solvent interaction
in the solution of Bleaching Powder in Butanol
and Water using Ultrasonic velocity data. The
values of ultrasonic velocity, specific acoustic
impedence, apparent molal adiabatic compre-
ssibility, relative association and solvation number
increases while the isentropic compressibility,
intermolecular free length and molar sound
velocity decrease with increasing Bleaching
Powder.

Experimental

All the chemicals used in present

study are of AR/BDH grade. A known amount
of Bleaching Powder is dissolved in Butanol
and Water so as to obtain various concentration
solutions, The ultrasonic velocity in these solutions
was measured using a multi frequency ultrasonic
interferometer (F-81 Mittal Enterprises, New
Delhi) at a fixed frequency of 2 MHz and a
constant temperature (30°C + 0.005°C). The
desities of the solvent and solutions are measured
using a specific gravity bottle.

~ The various acoustic parameters viz.
isentropic compressibility (Bs), apparent molal

adiabatic compressibility (®y,), specific acoustic
impedance (Z)’, molar sound velocity (R)®,
relative association (R4)’ salvation number
(Sn)'°, viscos ity (1), intermolecular free length

(Lf)“, and shear’s relaxation time .(7)12 have
been evaluated by using the following empirical
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formula;
1

Bs=32,
o 1

> Ly =K(Bs)

3. Z=vxpxlo

M
4. R =—xv
p

1.

1
3
Where [M=n;m,;+nyma/n;+n;]

Ra=Clo)F

Ln

10{36

3
Il

(9 Bs—Bs.p)+ Ps. X—

8. T =.;7? x Bs

Where vg, v, po. p, Bw. s are the ultrasonic
velocity density and isentropic compressibility
of the solvent and solution respectively, n;, n>
and m;, m; are the number of moles and molecular
weight of the solvent and solute respectively

Virendra Kumar, ef al.

and K and C are the temperature dependent
Jacobson’s constant and concentration respec-
tively.

Result and Discussion

Ultrasonic velocity (v) in the solution
of Bleaching Powder, Butanol, Water increases
with increasing concentration of Bleaching
Powder. The variation of velocity with concen-
tration (c) can be expressed by the following
relationship.

dv _ u[ 1 1 ]

) 8 )

In general results show that while the
density increase, the isentropic compressibility
decreases with increasing concentration of
solute and the quantity (dBs/dc) is positive
while (dp/dc) is negative. Since the values of
[1/Bs(dPs/dc)] are larger than the values of
[1/p(dp/dc)] for Bleaching Powder, Butanol,
Water, the concentration derivative of velocity,
(dv/dc) is positive i.e. the ultrasonic velocity
increases with increasing the concentration of
solute.!*13

Ultrasound Velocity Vs Mole Concentration
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The isentropic compressibility (5) of
chloramines-t solutions decreases with increase
in the molar concentration of solute, The compli-
mentary use of isentropic compressibility data
can provide interesting information on solute
solvent interaction. The results of isentropic
compressibility have been explained in terms
of Bachem’s equation., '

Bs = Sy o tAC+C2

The variation of intermolecular free
length with molar concentration of Bleaching
Powder in Butanol and Water is show in Fi g
1 at 30C. It decreases with increasing molar
concentration and the slope of lines is found
to be negative. Linear decreases of L; has also
been reported for oxalic acid dehydrate in tetra
hydro furan by Ravi Chandran er. al.'7.

The variation of specific viscosity
increases with increasing molar concentration
of Bleaching Powder in Butanol and Water
shown in Fig.2 at 30C it increase with increasing
molar concentration and the slope of lines is
found to be negative. The result of N spindicates
that there is significant interaction between the
solute and solvent molecules.'®1?

It is found that molal adiabatic
c\compressibility has been negative increase
with increasing molar concentration while
molal adiabatic compressibility negative on
increasing molar concentration shown in table
1&2.
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