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TITLE oot particles derived from Canola Methyl Ester (CME), Soybean Methyl Ester

(SME), a 50% mixture composed of Soybean Methyl Ester (SME) and Animal Fats

SO ot pa rﬁcle (AF), and Diesel fuel were studied in a wick-generated open-air laminar diffusion flame
f . inl . using the thermophoretic sampling technique and transmission electron microscopy
ormation in laminar (TEM). Reconstruction evolution of soot particle formation in each flame along the
diffusion biodiesel burner centerline reveals the existence of two characteristic soot morphology regions.
a nd d ie S el fU el air_ In all cases, polydisperse precursor particles are present in a flame region located in the
lower part of the flame just above the burner’s nozzle. The young particles experience

flames carbonization and agglomeration as they move toward the flame tip forming the mature

. soot. Soot particle evolution (structural and size) was obtained along the axial flame axis
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o for all of the tested flames. It was found that biofuel soot is composed of significantly
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finer particles (smaller diameters) than that produced using diesel fuel. Within the
tested biofuels the soot from SME had the largest primary particle diameter followed
by B50 SME/ B50 AF, with CME having the smallest primary particle diameter. Further
examination of the nanostructure of the primary soot particles was also conducted using
a HR-TEM imaging technique. It was found that the soot derived from biodiesel has a
highly graphitic shell-core arrangement compared to diesel soot which exhibits far less
graphitic structure as it consists of short, disconnected and not concentrically oriented
graphene segments.
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