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Effect of Ammonia Addition on the Characteristics of Soot Formation
in Benzene Co-flow Diffusion Flames
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Wuhan 430074, China)

Abstract: Aromatic hydrocarbons are important components of gasoline, diesel fuel and aviation fuel, and they
have a strong tendency of carbon formation. Through thermophoretic sampling combined with transmission elec-
tron microscopy (TEM) and image data extraction methods, the evolution of soot morphology and particle size in
ammonia/benzene co-flow diffusion flame were investigated, the reaction path of polycyclic aromatic hydrocar-
bons (PAH) formation in the ammonia/benzene flame was analyzed using chemical kinetic simulation, and finally
the virtual ammonia was used to decouple the chemical effect from the thermal effect. The results show that the
flame height increases after ammonia addition, and the yellowish region upstream of the flame is prolonged.
Meanwhile, the average peak particle size decreases, and the peak average particle size decreases from 36.81 nm
to 34.71 nm at 40% ammonia doping ratio, with a decrease of 5.70%. The addition of ammonia consumes more H
radicals in the reaction system, immobilizes some of the C atoms, reduces the concentration of H, C,H;,

C;H;, PAH and other components, and inhibits the A1-+A1 =P2+H as well as HACA reactions. Thermal effect
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dominates the inhibition of the components in the flame compared to the overall chemical effect. The chemical ef-

fect can be categorized into combustion thermal effect and additional path effect, which govern each other and

show an overall promotion of the concentration of the components. In the upstream of the flame, the thermal effect

induced by ammonia doping dominates the slowing down of the nucleation and growth process of soot. In the mid-

dle and lower reaches of the flame, the combustion grows gradually intense, the combustion thermal effect and

the thermal effect constrain each other, and the additional path effect leads to the inhibition of soot growth, which

ultimately causes the reduction of the peak average particle size in the flame.

Keywords : ammonia; aromatic hydrocarbons; co-flow diffusion flames; soot; particle size; chemical

effect; thermal effect
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Tab.1 Experimental condition
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N40 0.112 0.085 0.016 0.080 40
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