Study of the hydrocarbons molecular structure in marine diesel fuels using NMR
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The molecular composition of diesel fuels is important in terms of its properties. For example, the content of aromatic hydrocarbons determines the number of non-combustible hydrocarbons in exhaust gases, increases carbon deposits, nitrogen oxide emissions into the atmosphere, and reduces the cetane number [1]. The known molecular structure of fuels can be used to accurately predict fuel performance properties, allowing for optimal blending of different fuel types [2]. 

The topic of the study is to determine the main structural characteristics of hydrocarbons in marine diesel fuels: aromaticity coefficients and degrees of branching. For the first time, distributions of proton NMR relaxation times have been obtained for each diesel fuel, reflecting differences in the properties of hydrocarbons, such as mobility, increase in chain length, degree of saturation and the presence of heteroatoms. As a result of the study, similarities and differences between different types of diesel fuel were established. The work summarizes the analysis of diesel fuel samples using 1H and 13C nuclear magnetic resonance spectroscopy.
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Fig. 1. 1H NMR spectra of marine diesel fuels IFO-180 (a), IFO-380 (b), and fuel oil (c) with chemical shift regions of different functional groups.
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