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Abstract : Deviations in thermodynamic properties (molar volume, molar compressibility
and molar sound velocity) from ideal values have been computed for six binary
fluorocarbon liquid mixtures. Computed results show the applicability of the relations for
fluorocarbons. The deviations in these properties show the interaction among the
component molecules of the system under investigation,

L. Introduction

Fluorocarbons have gained enormous significance in industria] applications owing
their high thermal and chemical stability. They have been used as coolants, sealing
liquids, high temperature lubricants and dielectric media.

It has been found that liquids with a very low ultrasound propagation velocity
(below 900 ms']) find extensive applications in sound lenses, cavity resonators and
ultrasonic light modulators. Narayana et al. investigated low ultrasonic propagation

molecules of liquid mixture, The relation for molar sound velocity was proposed by Rao
et al’>, and has been applied by various workers* 7. Wada® proposed the relation for
molar compressibility,

- 2. Theory

Molar volume, ¥, for liquid mixture can be calculated as
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g 2 Mx;
(1) [mix -
me\'

where M, and x, are molar mass and mole fraction of /" component respectively and P mix

is the density of liquid mixture. The deviation in molar volume from ideal values in liquid
mixture can be computed as

2) AV =Vy -V

mix

where V,; is ideal molar volume, given by Vg = > x;V;, V; being molar volume
of i component. Molar sound velocity or Rao constant, R, for liquid mixture can be
calculated as

(3) R =V ul/3

nix nrix “mix

where u,is ultrasonic velocity of liquid mixture. The deviation in sound velocity from
ideal value of mixture can be computed as

mix

where R, ;, is ideal molar sound velocity. given by R, ;, = > x; R, R; being molar sound
velocity of " component.

Molar compressibility, 7, for liquid mixture can be calculated as

2 Mix, B/
T

Pmix

(5) Wmix =
The deviation in molar compressibility from the ideal value of mixture can be

computed as

(6) AW =Wy -W,

mix

where W, is ideal molar compressibility given by W, , = 3 x, W, W, being molar

compressibility of i component.

Ultrasonic velocity, u, for liquid mixture has been taken from the work of Narayana
et al'. and ideal ultrasonic velocity, u, can be evaluated using the relation

N U,y = Eﬂ
oy = .
Vi
The deviation in ultrasonic velocity from ideal values of mixture can be computed
as

(® Au = g = Uexp-
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3. Results and Discussion

The calculated values of deviations in the properties (A V/Vl-d/, AR/Rid,,
AW/ Wi Aus u, ) for six binary liquids including fluorocarbons are displayed jn Table
l. From the results, it ig clear that there exists interaction between molecules of

. K L. Narayana and K. M. Swamy, /. Chem Eng. Dara, 34 (1989) 1921

2. MR Rao, J. Phys. 14 (1940 109.

3. MR Rao, J Chem, Phys., 9 (1941) 682.

4. 0. Nomato, J Phys. Soc. Japan, 10 (1955) 31: 11 (1956) 1146

5. S v Subramanyam and J. Bhimscnachar, J Phys. Soc. Japan, 16 (1961) 1447,

6. W, Schaaffs R, Kuhnkies and 4. V. Woek, Acustica, 12 (1962) 222,

7. RT. Lagemann, D, R. McMilan and M. Woolsey, / Chem. Phys. 17 (1949) 369.
8 Y. Wada, . Phys. Soc. Japan, 4 ( 1949) 280






