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Abstract: Aromatic hydrocarbons are important components of gasoline and diesel fuel, as well as important
precursors for soot formation. Toluene was selected to characterize the aromatic hydrocarbons, and the evolution
of soot morphology and nanostructure in ammonia/toluene laminar diffusion flame was investigated by thermopho-
retic sampling, transmission electron microscope (TEM) observation and image data extraction methods. Results
show that ammonia addition reduces upstream flame temperature, prolongs toluene cracking time, slows down
soot nucleation and growth process, and reduces the average particle size. However, ammonia addition increases

the peak flame temperature, and aggregate formation process is shortened. When the ammonia doping ratio
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reaches 40%, peak average particle size decreases by only 9.87%. In addition, ammonia addition shortens fringe

length, increases tortuosity and inter fringe spacing, indicates that nanostructure becomes more disordered and

the possibility of soot oxidation increases. Compared with aliphatic hydrocarbons, peak average particle size in the

flame of toluene is the largest, and the decrease is the lowest after ammonia addition. For every 1% of ammonia

blended, peak particle size in the toluene flame decreases by only about 0.2% to 0.3%, which is lower than that of

n-decane and n-heptane (0.6% and 0.9%) . Aromatic fuels have a shorter path to form polycyclic aromatic hydrocar-

bons (PAH) and a greater tendency to generate soot, and ammonia addition has a lesser inhibitory effect on soot

formation in aromatic flames than in aliphatic fuels.

Keywords: toluene; ammonia; laminar diffusion flames; soot; structural evolution
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Fig.1 The burner and thermophoretic sampling system and temperature measurement system
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