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Comparison of Morphology of Deposits on SiC Filaments with
LIF Image in Propane/Air Laminar Diffusion Flames in an

Oxidizer Deficient Environment

Sung Hoon Shim, Chang Jong Yoo, Hyun Dong Shin

ABSTRACT

The morphology of deposits on 15-um thin SiC filaments has been investigated with
SEM and compared with UV-excited laser induced broadband fluorescences in
co-flowing, propane laminar diffusion flames in a reduced oxidizer environment. The
homogeneous morphology of droplet-like deposits inner flame zone and the agglomeration
of condensed-phase deposits and the transition to soots from grown up droplet-like
precursors with approaching the flame surface can be observed in a barely sooting
flame. The average size of the mature soots deposited in the luminous flame edge is
scarcely dependent on their axial position in a confined flame under reduced oxidizer
condition. A double structure of PAH fluorescence is observed in near-extinction flames
with further decreasing of oxidizer. A comparison of the PAH fluorescence with the
morphologies of deposits indicates that appearance of the “dark” hollow zone is caused
by a decreased number density of developed liquid—-phase large molecules and the outer
weak fluorescence zone is caused by the diffusion of gas-phase small molecules.

Key Words : Deposits, SiC filament, Diffusion flame, LIF(Laser Induced Fluorescence),
SEM(Scanning Electron Microscope), PAH(Polycyclic Aromatic Hydrocarbons)
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Fig. 3 Direct photographs of the flame and
the SiC filaments luminosity {(a), (c), and
soot deposition (b) of a confined propane
diffusion flame in an oxidizer—deficient
environment. Nozzle ID = 8mm, Que =
94.5cm’/min, Qui/Qso. = (@) 0.98, (c) 0.80,
and (d) 0.71, (b) image of the soot of flame
(a) deposited after 15min, Exposure time of
(a), (c), and (d) = 1/3s.
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Fig. 4 Soots photographed at 40,000x by
SEM, sampled in the thickest part of the
outermost sooting zone at the axial positions
1, 2, 3, 4 in a confined propane diffusion

flmae under oxidizer-deficient condition.
Nozzle ID = 8mm, Que = 94.5cm¥min,
Qair/Qs0.= 0.98, (a) image of the soot

deposited after 15min, y= (1) 15, (2) 25, (3)
35 (4) 45mm.
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Fig. 5 Transition morphologies of deposits
photographed at 300x, 200x and 40,000x
by SEM, deposited on the inner flame region
shown as the uppermost picture. Nozzle ID =
8mm, Que = 94.5cc/min, Qaif/Qso. = 098, y-
= 35mm.



Al 29 AEe] Z2% 35 $AsdeAM LIF ol s SiC FHHE &

1 ge) Y Ha 5

Gl B3F Ssdol dsAe] FTEL
g 29570 Ade) sl dsel o

A9l MFEH PAHS X E Fasgd. 4
A Fol AASEA PAHS HFAE7 Hx
ofal A 7] wi&eo] WAL folaA 7] sty
10709 &2k olmAE HAM veld a1¥S
Fig. 6°] AA3IATE. 2olA B wiep o
AR Tl FHEFO| ol & Tyl 23}

WA PAHY ¥%t =H3ZHQ 7% (intensity)7t
A 1 BRERYS Yol Qlth Fg o
A wFA AT (d) € ()9 2AMAA
#Fasd dde nest 9y sFE AA ¢
A=ed wta] o o]l gAstE () olsdAE
el mar) o ol L}F%‘%Z] ¥ HA A4
o] AulH oz HojZtth F, (H9} ()9 A4

At vjds) ATEE PAHY O o4 delo
2 Holgx Rex aYe Pl Hi Aol
o},

T, 4714 o}F gl BAbe] vt

d vz (D9 (9elAM B wel & PAH
B2 olFFzolth. PAHY E L7l gy &
ol M Atgoizb 3 Aol shEFRo A
LEUE Folth ol A4S dAande &7
PR AT fEe Ao o3 A4S opd
RAeZ AHE®E U7 8mme =Z9AE AHA
of FAHAT. o] WS FHEY] A A
Fig. 73} 2o} AH stdol didte] 1 233 %
o B¥9 PAHY ®HEE Nz Ml aate} wghet
o] 1Y ¢ (b)oi]*i BEe 22F¢ =E3AA X
gy oz BAHE 3dn 0} S A}
st 299 ()¢ vlud o PAH £¥9 ¢
Z g (dark zone)e 1Y (b)e AXA A

(a) (b) (c) (d)

o

13 g R EAq5n UdSE &+ 4l
L E ugEe] £ 2 PAH 992 Hddy o
o E&A8ll Ye Aotk T3 1Y ()9 ¥
3 A% gzl KB uleh o] E A
3y wgEe EAstE FEUsL s e
28mm=zZ 9g3] &A= JElm gltl o
o71e] GEMIAE AT AsAs 28
A$9 bzt e 1L7mmol Hs) Ao
Hog wg Avho wFA dRY HF ¥F
£%x 313cm/s 9, °l Z7A94 Hgd7t
A FAHe Aeg B o 93 fE5o) u
) doyoz wAEWE FAEAN AA e
= ez Aztdd.

o] PAH¢] Ohr?"«l | &L
WA@el 4mm<l 011*1 :gvf 2E &
10.77cm/s (b2 81.2cm’/min)E 3te] PA
o #39& Hlilz‘f}i’i‘ﬁ}. Fig. 89 Zaolx B
= ukg} ol o] wZoA A Az Z=HQY
olB T Wi FF37vy 0.839)A% PAH
9] o) FFEE EHrA °‘9k7 e &3
= aA JehA gt &, 73‘:'*’6*—4 -E%*PE
w7b FHbe %ol g
B E3iche oz
e A3 Jrles 23
Ao} o]Fojziol 7}5T Aolr)

fﬁ':rir}mﬁoﬁ_lﬂ_ﬂm

=4

&7

mo
[=0
iy Ho
fo 24

L O W g
o

AEH 9 ﬁEﬂﬂ B 8s] VebdT, upEha, A
T A= PAHY 01%‘?3‘.7} VERY 2= 3 9
AstA dgzddA 849 sl Sic "e
HE Ry EH& SEMOE BAES Ht

i nin,

{e) 1) (9
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= 8mm, Que 94.5cm’/min, Qai/Qso. =
0.80, Gating time = (a) 150ns, (b) 2s.
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= 4mm, Que = 81.2cm’/min, Qai/Qso. =
0.83, Gating time = (a) 150ns, (b) 2s.
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Fig. 9 Morphologies  of
photographed at 2,000x
positions shown in the PAH fluorescence
image, in a confined propane diffusion flame
under oxidizer-deficient conditions. Nozzle ID
= 8mm, Que = 94.5cm’/min, Qai/Qsuo.
0.80, y=25mm.
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Fig. 10
photographed at 40,000x by SEM at the

Morphologies of  deposits
positions shown -in the PAH fluorescence
image, in a confined propane diffusion flame
under oxidizer—deficient conditions. Nozzle ID
= 8mm, Que = 94.5cm’min, Qa/Qso. =
0.80, y=25mm.
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