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Research on influence of fuel property and flame structure on nanostructure of
carbonaceous PM
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In order to clarify influence of certain factors on nanostructure of carbonaceous
PM (soot particles), carbonaceous PM was sampled from a stable laminar sooty flame and its nanostructure
was characterized by laser Raman spectroscopy and high-resolution transmission electron microscopy. From
the results, it was revealed that the size of graphitic crystallite in carbonaceous PM depends on
formation and growth behaviors, thermal histor%, and fuel property. Furthermore, it was suggested that
growth of graphitic crystallite occur through hydrogen-abstraction-acetylene-addition (HACA) mechanism.

Combustion Diffusion flame Soot Nanostructure Laser Raman spectroscopy HRTEM



PM
PM
PM
DPF
PM
PM
PM  DPF
PM
PM
PM
PM
@
PM
20 mm 16 mm
PM
PM

PM
PM
PM
PM
PM
n_
6 mm
50 mm
PM
6 mm

30 mm

PM
HRTEM
@
488 nm
Ar+
488 nm
PM PM
CCD
PM
16 mm PM
1
G D D2 D4
) IS
IV PM
240 . : .
z=16 mm
Observed spectrum
-------- Fitting curve
; 160 |
S,
P
‘D
S sof
k=
0 ‘ ‘ ‘
1000 1200 1400 1600 1800
Raman shift [cm _1]
1 PM
PM
200 kV
0.19 nm HRTEM
PM
TEM Lacey carbon film

coated grid 300 mesh

®) PM
PM



PM

PAHs
LIl
LIF
LIl Nd:YAG 532
nm LIF
283 nm
2
1CCD
PM
1 mm
Nd:YAG 532 nm
PM
LIl PMT
LIl
LIl
, LIl signal
LIl signal 2
20 mm
LIl signal
LIT signal
1 T T T T T 4
el .
<, 0.8 Diffusion flame J
B Distance from nozzle: 20 mm
> 06 —— 62 nm |
= a— EXperimental
§ 0.4 ;
2
0 . . . . ] =
0 100 200 300 400 500 600
Time[ns]
2 LIl
@
PM
PM
HACA
HACA
3 PM  HRTEM

PM

Benzene

3
PM HRTEM
@
PM
PM
R
4
PM L/,
Q
I/ 1
PM
30 mm
PM
PM HACA

HACA



1.6¢
-0
o
1.4+
1.2 ‘ \
2000r \ \
o - Sy "R
< 1800y a7 D{?ﬂ'""‘@—‘—\\ G-~ 4
o T S oy
=} Ay o
® 1600}, -~ .
(]
g’ ,,,,,,,, —o—a(p =x)
0 1400 —o— b(p =6.42) 1
R
200 . e
16 20 24 28 32
Distance from nozzle [mm]
4 ID/IG
I/ 1,
26 mm I/ 1,
OH
OH
OH
INA S
3) PM
LLI LIF
PM
5 PM
LLI PAHs LIF
4000 T T T T T T T
20001 .
'; F 4
S,
> 0
‘B T T T T T T T
3 LIF (PAHS) a (g =w)
£12000 N e b (¢ =6.42)
L ——— ¢ (9 =5.31) |
—--— d (¢ =4.02
600 (@ ) 1
:u < 1 A ik Y2 rusedegd
0 10 20 30 40
Distance fromnozz e [mm]
5 PM  PAHs
[0} PAHs

PAHs

PAHs

mm

*

[nm]

Soot primary particle size

PAHs
PAHs
LLI
6
PM
¢
PAHs
5
PM
80 T T T T
~
o/ N N ]
401 \ 1
- ‘ .
20r  -e-a(p o) 1
—A-b(p 6.42)
+ —vc(p 5.31) .
—-d(p 4.02)
10 1‘5 2‘0 2‘5 3‘0 35
Distance from nozzle [mm]
6
HACA
18 20
OH
PM
PM



31 , 2015.11.5,

’ ’ 7: DI

52 , 2013.9.28,

http://ww._mech.kitami-it.ac. jp/labo/10
6/index.html

@
HAYASHIDA, Kazuhiro

80369941




