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Molecular diffusion process of halogen-substituted benzophenone derivatives proved by
transient grating method (Graduate School of Science and Engineering, Aoyama Gakuin
University) OSotaro Hiramoto, Wataru Kashihara, Tadashi Suzuki

Diffusion process of molecules in solution is important for understanding the reactivity in
chemical reactions. The Stokes-Einstein equation shows a relation between the molecular
radius and the diffusion coefficient. However, it is still unclear how molecular structure affects
molecular diffusion. In this study, we investigated the molecular diffusion process of various
halogen-substituted benzophenones using the transient grating (TG) method. The diffusion of
benzophenone substituted with a halogen atom at the 2-position was slower than that of
benzophenone substituted at The 3- or 4-position. The optimized structure of the
benzophenones showed that the torsion angle of the phenyl group was larger only for the
benzophenone substituted at the 2-position, suggesting that small difference of the torsional
angle of the phenyl groups should have a significant effect on the diffusion coefficient.
Keywords : Diffusion of molecules, Transient grating method; Benzophenone derivatives;
Molecular structure
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Fig. 1. (a) The TG signals of Chlorobenzophenones (2-CIBP (red) , 3-CIBP (green) and 4-CIBP (blue))
in Ar-saturated methanol. (b) Optimized structures of CIBP calculated at the B3LYP/6-31G+(d)
level.
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