








Empirically, it is known that most of the deflection 
in a collision takes place at the distance of closest 
approach. A short calculation shows that the 
average time required for a molecule to rotate 
360 0 is comparable to the time required to com­
plete a head-on collision. We therefore assume that 
in a given collision, only one relative orientation of 
the dipoles is effective, and we evaluate the colli­
sion integral as if the orientation were fixed at one 
value throughout the collision. Different collisions 
correspond to different fixed orientations, but in 
anyone collision the potential is now effectively 
spherically symmetric. This assumption shifts the 
emphasis of the problem from the extremely diffi­
cult collision dynamics of rotating dipoles back to 
the kinetic theory and makes the problem a solv­
able one. We have evaluated the necessary colli­
sion integrals for the Stockmayer (12-6-3) potential 
usually used for polar gases, and compared the 
results with experiment. The overall agreement is 

comparable to that obtained for nonpolar gases 
with the Lennard-Jones (12-6) potential. 2 

Although practically no measurements have been 
made on mixtures of two polar gases, many 
measurements are available on mixtures of a polar 
and a nonpolar gas. Our classical model can be 
easily extended to mixtures using rather simple 
combining rules, with results for diffusion coeffi­
cients and viscosities which are generally of the 
order of experimental scatter (5 to 10 % for diffu­
sion and 1 to 2 % for viscosity). Thermal diffusion 
results are potentially the most interesting since 
they are very sensitive to the intermolecular forces; 
but experimental data are .scanty. The results, 
however, look promising. 3 

In short, the transport properties of polar gases 
and polar gas mixtures can now be calculated 
with about the same degree of confidence as has 
been possible for some years for nonpolar gases 
and their mixtures. 
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