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Abstract: In order to reveal the influences of the aromatics with different structures on the
physicochemical properties of diesel burning PM this paper studies the effects of aromatics
addition on the physicochemical properties of diesel burning PM. Experiments were conducted in
a high pressure common-rail diesel engine, and three fuels including pure diesel, diesel/benzene
(30% benzene+70% diesel, by vol.) and diesel/tetralin (30% tetralin+70% diesel, by vol.)
were used. Burning PM were analyzed by transmission electron microscope (TEM), Raman
spectroscopy (RS), X-ray photoelectron spectroscopy (XPS) and thermogravimetric analysis
(TGA). The experimental results showed that the diesel soot has a highest oxidation temperature
of 594.5°C, followed by the diesel/tetralin soot with 589. 8 °C, while the diesel/benzene soot has
a lowest oxidation temperature of 575.8 ‘C. Besides, TEM, RS and XPS results revealed that
compared with pure diesel soot, benzene/diesel soot and tetralin/diesel soot have larger mean

primary particle diameters which increased 0. 411 nm and 2. 169 nm respectively, also with higher
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AD1/AG and ID1/1G, and greater sp3/sp2 ratio. These results indicate that burning particle

samples from diesel/aromatics mixtures have lower degree of graphitization and more disordered

nanostructure.

Keywords: diesel burning particulate matter; aromatics; morphology; surface chemistry;

oxidation reactivity
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