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FIG. 1. The thermal dIlTusion idctor a vi gaseous CF, vs the
absolute tCl1lperature
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validity of the applied evaluation method have been
checked in experiments with argon of natural isotopic
composition. In these experiments the pressure depend­
ence of the stationary separation factor practically
coincided with the theoretical function, and the ther­
mal-diffusion factor of argon determined by the above
method reproduced \\'ithin the limit of error a value
which was measured by Stier5 using a two-bulb-appara­
tus.

In Fig. 1 the experimental values for the thermal­
diffusion factor 0' of gaseous FF6 are plotted vs the
absolute temperature T. This observed temperature
dependence of 0' can be represented by the kinetic
theory of gases if a moditied Buckingham potential
(exp -6) is assumed for the molecular interaction.G

Fsing the numerical calculations of Saxena and ?\Iason7

and tixing the parameters s= l-l.i5 and €/1\=582°K for

THERMAL diffusion in liquid VF G has been well
known for about 20 years,! but as far as we know

the existence of thermal diffusion in gaseous l~FG has not
yet been proved. For example, ~ier2 and Groth3 did
not obtain any measurable isotope separation using
thermal-diffusion columns of the Clusius-Dickel type
on gaseous UF6• On account of the high precision of
modern special mass spectrometers for eF6, it seemed
promising to take up the problem once more.

The experiments were carried out at various tempera­
tures and gas pressures in a 3-m-Iong thermal-diffusion
column made of concentric nickel tubes having a dis­
tance of 4 mm between the hot and the cold wall. The
separation effects given by

q-1 = [Jl t(1-lIb) /Jlb( 1-lIt) J-1
(11 t, nb are the mole fractions of 235VF6 at the top and the
bottom of the column, respectively) were found to be in
the range of 5X 10-4 to 4 X 10-3 and have been measured
with a relative accuracy of about ±5S(,.

The thermal-diffusion factor 0' has been calculated
from the measured isotopic separations by using the
theory for the plane thermal diffusion arrangement.4

For this purpose the pressure dependence of the sta­
tionary separation factor q on l-FG pressure was meas­
ured for fixed wall temperatures. \Yithin the limits of
experimental error, this measured pressure dependence
was in agreement with the expected theoretical re­
lationship for all experiments, and therefore it was
possible to calculate the thermal-diffusion factor 0'

without using any other transport quantity of the gas.
The values of 0' obtained by this method were taken to
be at the arithmetic meclll temperature. Jones and
Furry4 showed this temperature attribution to be a
good approximation, particularly because in the inYes­
tigated temperature range the viscosity and thermal
conductivity of UFG are practically linear functions of
the absolute temperature.

The physical performance of the column and the
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this potential, the theoretical curve presented by the
full line in Fig. 1 is obtained.

It can be seen that within the temperature range
investigated an excellent fit with the experimental
values is possible.s The third parameter Tm of the po­
tential used has no influence on thermal diffusion and
has to be determined from measurements of a different
transport coefficient or from measurements of the
second virial coefficient. By fitting the theoretical
viscosity function9 to an experimental viscosity value
of gaseous UF6 77UF6(T=407°K) =227 J.lP 10 and using
the former values of s and ~/K, one obtains Tm =S.44 A.

Now, for the completely specified intermolecular
potential all transport coefficients9 and the second
virial coefficientll of gaseous UF6 have been calculated
as functions of temperature. Within the available
experimental data given by different authors/o the
results show complete agreement between theoretical
and measured values of viscosity, thermal conductivity,
self-diffusion, and also with experimental values of the
nonideality parameter of gaseous UF6. This parameter
is related to the second virial coefficient. Its values
have been derived by MagnusonlO from his measure­
ments of the dielectric constant of UF6.

The authors gratefully acknowledge the continuous
support by Professor Dr. E. W. Becker, who suggested
this work.
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