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NMR spectroscopy is an excellent tool for structural analysis of pure compounds. However, for mixtures it performs poorly because of overlapping signals. Diffusion ordered NMR spectroscopy (DOSY) can be used to separate the spectra of compounds with widely differing molecular weights, but the separation is usually insufficient. Recently developed NMR ‘chromatographic’ methods increase the diffusion separation. 

Using nanostructured dispersed media, such as microemulsions, yields high-resolution spectra. The properties of oil-in-water (O/W) and water-in-oil (W/O) microemulsions serving as NMR chromatography ‘solvents’ are analyzed and compared. The diffusion behavior of analytes is explained according to their hydrophilicity and lipophilicity. A model is developed for predicting the diffusion separation, allowing the class of NMR chromatography solvent to be selected in advance. Mixtures of up to 11 compounds have been separated by this new method.
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In one example, a mixture of fragrance molecules is analyzed by this technique. O/W and W/O microemulsions are found to be suitable for different mixtures of these materials. NMR chromatography separates these compounds even though they are chemically similar. The application of NMR chromatography to medicines and forensic analysis of illicit drugs is also demonstrated, showing that NMR chromatography technique is widely applicable for routine analysis.
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