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Studies on Fluorine at Low Temperatures. II.

Vapour Pressure of Fluorine.

By Shin-ichi AOYAMA and Eizo KANDA.

(Received August 12th, 1937.)

In the study of liquid and solid fluorine, the vapour pressure of

fluorine must first of all be determined. The present authors determined

the boiling point and the vapour pressure of fluorine, and calculated heat

of vaporization.

Ⅰ. Apparatus for the Experiment. The method was nearly the same

as employed in the measurements of the vapour pressure of oxygen and
nitrogen,(1) both the quartz film pressure gauge and the platinum film

pressure gauge being used in the present experiment. The platinum film
pressure gauge is shown in Fig. 1. The hatched part is made of copper.
Concentric waves are impressed, by means of a stamp separately devised,
on the platinum film (containing 10% rhodium), 0.04mm. thick. The
film is inserted between c and d and is made gas-tight by fastening it to
the copper body with a number of screws. A needle is set in the centre
of the film and the mirror m at the, end of the needle turns on its stem s
with the vertical movement of the film. The movement of the mirror is

(1) Aoyama and Kanda, this Bulletin, 10 (1936), 482.
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observed by means of a telescope and a scale at a distance of 1 metre. The
lower surface of the platinum film p is exposed to, and under the pressure
of, the fluorine, and the upper surface is under the air pressure. This
air pressure acts on the mercury pressure gauge through the pipe 1. The
gauge is used as a zero instrument, always having an accuracy of 0.05mm.
Hg.

The device in which the quartz film pressure gauge is used as the
zero instrument is illustrated in Fig. 2. The life of the quartz film will
be rather short if it is under ordinary pressure of fluorine vapour.

The cryostat is shown in Fig. 2,(2) in which a liquid hydrogen vessel
is used for adjusting the temperature when measurement is to be made
at -195℃. and below.

Fluorine was produced in an electrolyser more than 20 hours after

the start of electrolysis. The fluorine was introduced at A after a number

of fractional distillations, and was condensed in the bulb B.

Fig. 1. Fig. 2.

Ⅱ. Results of Measurements. (1) Measurements were made at about

14 points between -187℃. and -213℃. It has been found that the

vapour pressure can be expressed by the following equation:

logpmm=-442.72/T+9.1975-0.03150T.

The observed and the calculated values are given in Table 1.

(2) For particulars, see (1).
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Table 1.

From the same equation the boiling point at p=760mm. was

calculated as follows:

Tσ=85.19°K(-188℃.),

while Clausen(3) gives 85.21°K, Cady(4) 84.93°K, and Moissan(5) 86°K.

From the above equation for the vapour pressure we have for the

heat of vaporization:

Qσ=1581 cal, according to Qσ=RT2dlnp/dT.

(2) Vapour pressure of solid fluorine is given in Table 2.

Table 2.

(3) J. Am. Chem. Soc., 56 (1934), 614.
(4) Ibid., 52 (1930), 3839.
(6) Compt. rend., 125 (1897), 505.
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It gives logpmm=-430.06/T+8.233. This equation gives Q≒1970 cal.

for the heat of vaporization of solid fluorine. From this value and the heat
of vaporization of the liquid, Qs≒390 cal. was obtained for the heat of

fusion.
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