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grade cyclohexane. In addition to the fact that Tlp allows measurement of much slower 
diffusion rates than is possible by measuring T2, we note that the previous T2 measure­
ment at atmospheric pressure and 257 K was 300 ms compared with later measurements 
on purified samples (Roeder and Douglass 1970) which gave TIp:: 1·0 ms. (TIp for 
low HI and T2 should be equal at this temperature.) Our atmospheric pressure data 
agree with the more recent T1 p data. 

Rice and Nachtrieb (I959) have proposed a law of corresponding states which, in 
the low pressure limit, has the form In D ex:: Tr/T and which leads to the relation, 

LlV* I dTr 6. Vr 
6.1-1* = f; dP = 6.Hr 

The subscript f refers to the fusion parameters. This relationship holds well for 
metals and for the plastic crystal, white phosphorus (Nachtrieb and Handler 1955) 
In the case of cyclohexane the pressure dependence of the melting point is known (Babb 
1963) enabling this relationship to be tested for an organic plastic crystal. Our measure­
ments give 6.V*/MJ* = 1·82 ml kJ-l which compares well with (I/Tr)(dTr/dP) = 
1·72 ml kJ-I at zero pressure. The value 6.H* = 41'4 kJ mol-I obtained by NMR is 
used in preference to the radiotracer value. . 

For pressures above J'4 kbar InT does not vary linearly with pressure for cyclohexane 
and norbornylene. Further experiments are in progresss to elucidate this apparent 
anomaly and will be discussed with a more detailed account of these experiments 
elsewhere. 

The endospherical molecular reorientation, detected by its influence on TI, is relatively 
insensitive to changes in pressure. The activation volumes which can be associated with 
this motion are 5·3 ml mol-1 for hexamethylethane, 4'1 ml mol-1 for norbornylene and 
3·2 ml mol-1 for cyclohexane. These values are of the same order of magnitude as found 
in other molecular crystals (Anderson and Slichter 1966). 

We tentatively conclude that in these three plastic molecular crystals, a single vacancy · 
diffusion· mechanism is dominant. Some inward relaxation of surrounding molecules is 
indicated in cyclohexane and norbornylene which have a low entropy of fusion and a 
close packed structure, but apparently not in hexamethylethane. 
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