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Abstract: The diffusion of water in Li-montmorillonite was studied by incoherent quasielastic neutron scattering. Experiments 
were carried out on sedimented samples equilibrated at relative humidities of 32%, 58%, and 98%, corresponding 
approximately to 1, 2, and 3 molecular layers of water in the clay. At all three humidities, although the mobility of the water 
molecules is less than in bulk water, all water molecules in the system undergo translational diffusion, at least over short distances 
(>5 Å), with correlation times shorter than 5 × 10−11 sec. 

Various models of molecular motion have been used to account for the exact shape of the scattering. The only completely 
successful model is one where a water molecule undergoes jump-translational diffusion and rotational diffusion. The mean 
square jump length is 10–15 Å2 with a residence time between jumps of 4–2 × 10−11 sec. The translational diffusion 
coefficient increases with humidity, having values of 4, 7, and 10 × 10−10 m2/sec for the three humidities. These values can be 
combined with values previously obtained by tracer measurements to give an estimate of 0.75–0.8 for the tortuosity factor. 
Although the samples are anisotropic, there is no clear evidence that the diffusion of water over distances 5–20 Å is 
anisotropic. An upper limit of 3 can be deduced for the rate of diffusion parallel to the direction perpendicular to the platelets. 
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