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An Experimental Study on Characteristics of Soot by Pyrolysis of

Fuel with Different
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Sulfur Contents.
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ABSTRACT

Soot particles of diesel and bunker—-A with different sulfur contents were generated by
pyrolysis with varying conditions of fuel flow rate and residence time in the ceramic
tube at 1300 °C. TEM and particle size analyzer were used for analysing the primary
and the secondary particle size distributions. The results showed that the sulfur content
in fuel influences soot inception while the fuel concentration and residence time affects

the growth of incepted soot particles.
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Fig. 1 Schematic diagram of pyrolysis—based
soot generator and particle size analyzer.
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Table 1 Experimental conditions of soot
generation at T= 1300 C

Fuel flow rate Carrier Ny
Fuel
(ccm) (slpm)
1
Diesel 0.02 2
(S 10 ppm) 3
D'/ 1 1
iese
(S 290 ppm) 0.04 2
/ 3
Bunker-A 1
(S 2900 ppm) 0.06 2
3

- | -

l Nitrogen
J

— —
— —
—5 —5
—> —

L T

Fig. 2 Schematic of nitrogen dilution device.
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(a) Fuel 0.02 ccm, N, 1slpm
(b) Fuel 0.04 ccm, N, 1slpm
(c) Fuel 0.06 ccm, N, 1slpm
(d) Fuel 0.06 ccm, N, 2 slpm

Fig. 3 TEM images of diesel(S 10 ppm) soot
generated at 1300 C.
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Fig. 7 TEM image of bunker-A(S 2900 ppm)
of 0.02 ccm fuel flow rate and 3 slpm of
carrier N2.

Table 2 Experimental conditions of the cases
that incepted soot particles were observed.

T= 1300 C, Bunker—A(sulfur 2900 ppm)

Fuel flow rate
(ccm)
0.02 0.04 0.06
Carrier B - B
Ny |2 - [ ) o
(slpm)| 3 Y Y o

50
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