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When carrying out a chemical reaction, be it an industrial process or a research experiment, one starts with a number of compounds and obtains a mixture of various products and some of the original reactants that failed to react. The way to deal with this today is long and arduous. First, one has to separate each component of the mixture and then identify each product obtained.

For a mixture of two or more compounds, NMR analysis is only really effective if the mixture is first physically fully separated into its components. The diffusion-ordered spectroscopy (DOSY) NMR method
 was invented to enable a spectroscopic separation, doing away with the need for physical separation. However, such diffusion separation is usually too poorly resolved to be useful. To date, improvements in the DOSY method required special equipment such as a magic angle spinning probe
,
 or suffer from severe loss of resolution. In our previous patent application, we improved the resolution when using silica as the 'chromatographic stationary phase' by susceptibility matching the solution to the silica. 
,

We demonstrate the use of a purely liquid phase
 that is a micro- or nano-structured formulation such as emulsions, double emulsions and bicontinuous structures as a 'carrier' or as 'vehicles'. These have the advantage, in many cases, of being much more stable than silica suspensions and are less susceptible to magnetic susceptibility affects, thereby affording better resolution than the silica method

The difference in diffusion rate is caused by differential dissolution in the aqueous or oily phases or adsorption at the interfaces. In our initial work, we have used protiated emulsions that swamp the proton signals of the substrates. Therefore we have measured the fluorine diffusion of fluorinated compounds. The method has been demonstrated for the separation of fluoride, 2,4-dinitrofluorobenzene and perfluorohexane, in Oil/Water, W/O and bicontinuous emulsions and O/W/O double emulsions.
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