
INTRODUCTION

The Isentropic compressibility of dilute
aqueous solutions of electrolytes decreases with
increasing concentration indicating a strong
interaction of the dissolved ions with the lower
alcohols1-7. The non-aqueous solutions of
electroltyes have drawn the attention of same
workers7-9.

In the present paper, we are reporting a
study of ultrasonic velocity, density and viscosity
measurements at 30°C have been used to calculate
isentropic compressibility (), intermolecular free
length (Lf)

8, specific Acoustic impedance (z)9, molar
sound velocity (R), Relative Association (RA)

10,
apparent molal adiabatic compressibility (k), wada
constant (B), Shear's Relaxation time (s) and
solvant number (Sn)

11 of Beryllium iodie in lower
alcohols (methanol, ethanol and propanol) at 30°C.

EXPERIMENTAL

The solutions were prepared by dissolving
the accurately known weight of Beryllium iodide in
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ABSTRACT

The study of solute-solvent interaction of beryllium iodide in lower alchols (methanol,
ethanol, propanol) were reported at 303K. The molecular interactions have been carried out by
computing various acoustic parameters (Intermolecular free length (Lf), Isentropic compressibility
(s), Specific acoustic impedance (z), Apparent molal adiabatic compressibility (K), Relative
association and solvation number ('S'n). These parameters have been evaluated by using ultrasonic-
velocity, density and viscosity datas. The results are discussed in the light of solute-solvent
interaction between the molecules.

Key words: Solute-solvent interaction, electrolytic,viscous behaviour, beryllium iodide.

liquid and kept for some time. A continuous wave
interforemeteric technique was employed for the
measurement of ultrasonic velocity at 2MHz. The
density and viscosity were determined using a
vibrating densitometer DMA 48 fitted with a Hook G
thermostat and ubbelhode viscometer. The
experiments were repeated atleast twice and
results were reproducible with experimental error
of 0.00002 kgm³ and 0.0002 mPaS respectively.

Computation of different physical parameters
Ultrasound Velocity (V)

V = 2d x 10³ m/sec
where V = Ultrasound velocity, d = distance

Density

 = M
V +  r ² (h1 + h2)

Where
'M' is the wt of the liquid filled pyknometer used
'r' is the redivs of capillaries
2h1 & h1 are the height of the liquid in capillaries
V volume taken the pyknometer
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5 Viscosity

p (at - b/)

Where,
'' is the viscosity of liquid
'' is density of liquid
'' is the lime flow of liquid
'a' & 'b' are viscometric constants

Specific acoustic impedance
Z = V. 

Where,
'V' and '' are the ultrasonic velocity and

density respectively.

Isentropic compressibility
  1

s =
V²

Where,
'V' is the ultrasound velocity and '' is the

density of liquid mixture.

Intermolecular free length
Lf = K  s

Where,
'K' is temperature dependent constant

Relative Association

Where,
'' and o are the densities of solutions

and solvent. 'V' and 'Vo' are their ultrasound velocity
respectively.

Molal adiabatic compressibility

Where
'o' and 'so' are compressibility and density

of pure solvent and 's' and are the compressibility
and density of the solution respectively.
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'C' is the concentration in mole/litre of solute.
'M' is the molecular wt. of solute.

Solvation Number

Specific and reduced viscosity
Specific viscosity

Reduced viscosity

Relative viscosity

where '',  are the viscosities of solution, solvent
and C is the concentration of solution respectively.

All measurements were taken at variable temps.
The probable error of viscosity results is below
+ 0.005 cp.

Wada Constant (B)

B = (M / ) s 
-1/7

Shear's relaxation time (f)

RESULTS AND DISCUSSION

Ultrasonic velocity (V) in the solution of
beryllium in lower alcohols (methanol, ethanol and
propanol) increases with increase in concentration
of beryllium iodide. The variation of velocity with
concentration (C) can be expressed by the following
relationship.

dv/dc = - v / 2[1/  (d / dc) + 1 / s (ds / dc)]

the results show that while the density increases,
the isentropic compressibility decreases with
increasing concentration of solute and quantity (d/
dc) is positive while (ds/dc) is negative. Since the
values of [1/s/dc)] are larger than the values of [1/
(d/dc) for beryllium iodide in lower alcohols. The
concentration derivatives of velocity (dv/dc) is

Fig. - 1: Intermolecular Freelength Vs Concentration at 303 K

Conc. of Beryllium iodide in lower alcohols (Mole/liter)

Sharma et al., Mat. Sci. Res. Ind., Vol. 3(1a), 97-102 (2006)100



positive i.e. the ultrasonic velocity increases with
increasing the concentration of solute12-14.

Inter molecular freelength and isentropic
compressibility (s) of beryllium iodide solution
decreases with increase in the molar concentration
of solute (Fig. - 1,2). The complementary use of
isentropic compressibility data can provide
interesting information of solute-solvent interaction.
The results of isentropic compressibility have been
explained in terms of Bachem's equation15.

s = s0 + AC + BC3/2

where s0 is the compressibility of solvent C is the
concentration and A & B are constants, the values

of constants A(-4.5, -12.8, -16.5) and B(-.3057,
0.4663, 0.5095) were obtained from the intercept
and slop of the plots [(s - s0)/c] versus C½ for the
solution of alcohols.

Apparanet molal compressibility (K)
varies linearly as the square root of concentration
(C½). The values of apparent molal adiabatic
compressibility are negative with the increase in
molar concentration. The values of limiting apparent
molal adiabatic compressibility (Fig. - 3) The values
of K for the solutions of beryllium iodide in
methanol, ethanol, propanol were tabulated on
Tables (1 - 3) and also plotted on Fig. -3. These
results are in agreement with the results reported
by Masson16 for electrolytic solution.

Fig. - 2: Isentropic compressibility Vs Concentration at 303 K

Conc. of Beryllium iodide in lower alcohols (Mole/liter)

The value of specific acoustic impedance
(z) increases with increasing the concentration of
beryllium iodide can be explained on the basis of
lyphobic interaction between solute and solvent
molecules and becoming the main cause of
impedance in the propagation of ultrasound waves
are tabulated in Tables 1-3. The values of solvation
no. (Sn), relative association (RA), Wada constant
(B), Shear's relaxation time increase with the

concentration suggest a significant interaction
between the solute solvent molecules and the
values are in agreement with the reported for
solution of cobalt carboxylates.

The results of ultrasound velocity show
that the beryllium behave as a weak electrolyte and
there is a significant interaction between the
beryllium iodide with solvent molecules.
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