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Characterization of Soot Produced from Thermal
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Abstract >> Soot and harmful exhaust gas produced by liquid hydrocarbon fuel caused various environmental
problems. In this study, soot characteristics produced by thermal decomposition of acetylene and diesel were
analyzed, which are formed at different temperatures. These fuels were observed to produce particulate matters,

and collected soot samples were observed by using TEM & SEM. These were found to be significantly different
in structure and crystallinity.
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Nomenclature
C,H, : acetylene
C10-C|6 : Diesel
ID : D band Intensity
IG : G band Intensity
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Fig. 1 Thermal decomposition device
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Table 1 Experimental conditions
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Hydrocarbon fuel

Acetylene
(GHy

Diesel
(C10-Ci6)

Furnace temperature [°C]

500, 600, 700 | 600, 700, 800

Residence time [ms]

553

Vaporizer chamber
temperature [°C]

N/A

400

Ni-foam size [mm]

@13 x h78

Ni-foam porosity [ppi]

100
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Fig. 2 Relative soot mass inside a trap formed by thermal
decomposition
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Fig. 3 Soot combustion characteristics measured from
thermogravimetric analysis
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Fig. 4 Images taken by SEM: (a) CoH,, 500°C; (b) CzH,
600°C; (c) CyH., 700°C; (d) Diesel, 600°C; (e) Diesel,
700°C; (f) Diesel, 800°C
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Fig. 5 Images taken by TEM: (a) C;Hz, 600°C; (b) Diesel,
700°C
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Fig. 6 Comparison of Raman spectra between two samples
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