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1H NMR relaxation study of  1-butyl-3-methylimidazolium-tetrafluoroborate  ionic liquid ([bmim]BF4).

Maxim Senichev
The aim of the study was an investigation of fundamental properties of [bmim]BF4 ionic liquid namely, the rotational mobility of various groups of the cation with the use of measurement of spin-lattice relaxation rates for individual lines in  1H NMR  spectrum  of the ionic liquis. The next task was to compare the characteristic parameters with those in similar work.
Within the literature review was examined a number of articles devoted to the study of similar ionic liquids.
In the experimental part spectra and temperature dependences of the relaxation times T1 of the ionic liquid [bmim]BF4 were investigated  in the 248-298 K temperature range. Activation energies, correlation times and internuclear distances for different groups were calculated. Also, a detailed analysis of existing work related to the considered ionic liquid was done, and some important parameters were compared.
The obtained values ​​of activation energies and correlation times indicate that in the current work we observe a local mobility of each individual group, while in similar measurements carried out earlier at low NMR frequency – the motion of the molecule as a whole. From the foregoing it was concluded that together these two studies describe completely reorientation mobility of the considered ionic liquid in the temperature range 243 - 353K.
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