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Morphological Study on the Soot Transition in a
Propane/Air Laminar Diffusion Flame

Sung Hoon Shim’, Chang Jong Yoo™, Hyun Dong Shin***

Abstract

The morphology of deposits on 15- zm thin SiC filaments has been investigated with SEM in a
co-flowing. propane/air laminar diffusion flame. The average size of mature soot particles deposited
in the luminous flame edge is strongly dependent on their axial position in a typical heavily sooting
flame. The surface growth of liquid-phase PAHs molecules and the transition to soots from
fully-developed precursors could be observed in the radial deposition of the flame. Two sooting
regimes were found: one is the transition from the condensed-phase precursors: the other is the
aggregation of smaller soot particles (or chains of them) to be carried along particle path lines.
In the high temperature flame edge outside the soot luminous flame surface, the very thin fiber-like
structures, which are about 10 nm thick, were found.

Key Words: Soot, Soot Precursor, Deposits, SiC Filament. Diffusion flame, SEM(scanning electron
microscope), PAHs
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Fig. 1 Schematic of experimental setup
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Fig. 2 Sooting aspect of typical diffusion flame.
elapsed Time: (a) 3min (b) 5 min, after
extinction(Qpa = 94.5cc/min, Qu/Qs. = 13.3)
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Fig. 3 Mature soots photographed at 40,000x
by SEM, sampled in the outermost
sooting zone Q. =94.5cc/min,

Qnir/Qst04=13-39 y=
(3) 30 mm
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Fig. 4 Transition morphologies of deposits
photographed at 200 Xand 40,000 Xby
SEM, deposited on “the inner flame
region shown as the uppermost picture
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Fig. 5 Transition morphologies of deposits
photographed at 200 x and 40,000 x by
SEM, the uppermost picture Qe =
94.5ce/min, Q.ir/Qso.=13.3, y=25mm
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Fig. 6 Morphologies of deposits photographed
at 300 x and 40,000 x by SEM, deposited
on the outer flame surface shown in the
uppermost picture Qe =94.5¢c/min,
Quir/Qsto. = 13.3, y =30mm
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