35Cl NQR relaxation study of fine powders
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Relaxation processes in small particles are strongly influenced by the spin diffusion, which depends on particle size [1]. Relaxation rate on the surface of the powder is much shorter, but it shows a degree of sensitivity to the environment [2]. The topic of the study is influence of size and diffusion effects on relaxation in powders. 
The KClO3 polycrystalline samples were prepared by grinding in hand mortar and sifting through a set of laboratory sieves with 75 to 63, 63 to 52, and 52 to 39 mcm mesh sizes. CPMG experiments were made at 28.09MHz at 25°C with the results of inverse integral transform presented at Fig.1.
Distribution of spin-spin relaxation time shows that relaxation rates at the surface and the bulk of powder crystallites have ratio about 1:4 for the larger sizes of the powder particles. It increases with decrease of the average particle size, as the relative change of relaxation rate on the surface is more prominent, where spins are affected by increased density of impurities. The study shows that the relaxation rate in the surface of the powder particles is more sensitive to the change of the average size of particles, than the relaxation rate in the particle bulk.
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Fig. 1. T2 relaxation time distributions for the KClO3 powders with different ranges of particle sizes.
