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SUMMARY

A sample of benzotrifluoride was degassed in a high
vacuum train, and the vapor pressure was measured in the
temperature range 460 - 530K. Also the saturated
vapour and saturated liquid volumes were measured. Two
simple equations were used to fit the vapour pressure data
by the least square method. The heat of vaporization was
calculated using Clapeyron equation.

INTRODUCTION

The vapour liquid equilibria of fluoro-compounds have
not been given the great attention accorded to those of the
hydrocarbons. In this laboratory, the vapour liquid
equilibrium of some of fluoro-compounds was studied [l, 2,
3, 4,5, 6 ] . Ambrose and Ellender [ 7 ] studied the
vapour pressure of octafluorotoluene. Burger and Cady
[8] , stiles and Cady [9] and Crowder et al. [10 ]

studied the physical properties of perfluoro-n-hexane.

Scott et _al. [ll ] studied the vapour pressure of
benzotrifluoride in the temperature range 328K to 412K.
Rutledge and Smith [12 ]studied the densities of benzotri-
fluoride in the temperature range 303.15K to 353.15K.
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In a previous work, Mousa [6] , it was found that the

two simple vapour pressure equations :

Log P A + % (1)

B _
t+230

i

Log P A+ (2)
would fit the data with great accuracy. So these equations

will be used to correlate the data of benzotrifluoride.

EXPERIMENTAL

Benzotrifluoride was obtained from Koch Light Labora-
tories Ltd., England, with stated purity of more than
99%. Benzotrifiuoride was further purified by placing it
in contact with activated molecular sieves to absorb
traces of moisture in a high vacuum train. The sample was
then degassed by subjecting it to a cycle of freezing,
pumping, melting and freezing. The freezing was done by

using liquid nitrogen.

The apparatus and methods used for the measurements
have been described in previous publications [1, 2] . A
known amount of the degassed sample was confined over
mercury in a thick-walled glass capillary tube. The
volume of the tube had been determined as a function of
the distance from the sealed end so that the volume occupied
by the sample could be calculated at any desired condition
by measuring the length of the tube filled with the sample.
The length of the tube occupied by the sample was measured
with a cathetometer reading to within 0.05mm. The pres-
sure was measured with a pressure transducer calibrated
against a high precision dead-weight gauge. The temper-
ature was measured with a platinum resistance thermometer
made by Fluke. The absolute accuracy of the temperature
measurement was estimated to be I 0.2K and that of the
pressure to be 1} 1.0 kPa.



RESULTS

The vapour pressure and saturated volumes were
measured in the temperature range 460K to 530K. The
results are shown in Table 1. Using the least square
method the data were fitted to the previous two equations,

and the constants were obtained. So the two equations
become :

Log (P/kPa) = 6.5255 - _.___7.._16@-35)53 )
Log (P/kPa) = 6.2357 - £323.123 “

230 + (£/°0)

The coefficient of determination (r2) was calculated for
each equation. The value of (rz) will lie between O
and 1.0 and will indicate how closely the equation fits
the experimental data. The closer (r2) is to 1.0 the
better the fit. For equation (3), r2 was 0.99935 and
for equation (4), r2 was 0.99927. Using the above
equations, the calculated pressures are shown in Table 1.
Also the percentage deviations given by

Pcal - Pex
% Dev. = ( ———1;———-———-1’-) 100

exp

are shown in Table 1.

The heat of vaporization was calculated from the

Clapeyron equation

AB{(J/gmole) = (dp/d")T(VG—VL)

where dp/dT was found by differentiating the vapour
pressure equation (3). The values of AH are shown in
Table 1.
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DISCUSSION

The abowe two equations gave almost the same deviation
which was small enough to assume that they both represent
the data with high accuracy. No data were found in the
literature for benzotrifluoride, in this high temper-
ature, so as to compare it to this work. But according to
previous work carried out in this laboratory [1, 2, 3, 5, GJ
it can be assumed that these equations are good
enough to represent the data.

Scott et al. [ll] reported vapour pressure data of
high quality in the temperature range 328K to 412K. They
correlated their data by Antoine equation

_ 1305.509

Log (P/mm Hg) = 6.96911
t®c+217.28

Extrapolations using Scott's equation to the high temper-
ature of this work do not give a good agreement. Simi-
larly extrapolations of the equations derived in this work
to the low temperature of Scott do not give a good
agreement. This is not surprizing since the vapour pres-
sure equations used are of the types which can not safely
be extrapolated to temperature ranges outside the range
for which they were derived. The good agreement can be
seen if the two sets of data are plotted on a single graph
of Log P vs T_l, it is gratifying to note that all the
points lie on a common straight line as shown by Fig. (1).

The densities reported by Rutledge and Smith [12]
when compared to the specific volumes reported in this
work lie almost on the same curve of a plot of density vs
temperature.
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