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Atomic level visualization of the three-phase interface reaction of soot with the
silica coating nanoparticles noble metal catalyst

Nakamura, Maki
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The phenomena of soot trapping and oxidation in a hexagonal cell geometry DPF
made of aluminum titanium oxide were investigated through microscopic visualization experiment and a
simple analysis. The flow rate of the bypass flow was increased with a thickness of soot layer deposited
on the inlet/outlet wall. As a result, the soot was trapped even on the inlet/inlet wall surface. In the
regeneration process, depending on the flow rate of the bypass flow, the maximum temperature for the
hexagonal cell DPF became lower compared with that for the conventional DPF.
Soot oxidation on nano-sized SiC-particles covered by an oxide layer with or without Pt was investigated
using a temperature programmed reactor. From the results of CB oxidation experiments at constant
temperature, the apparent activation energy of CB oxidation on the surface of SiC nano-particle was about
140kJ/mol which was almost fixed in any case of oxygen concentration and case of with or w/o Pt.
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Fig.l Experimental setup for electrochemical
measurement
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Fig.2 Schematic diagram of Temperature
Programmed Reaction (TPR)
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Fig. 3 Schematic Illustration of the analytical
model for the hexagonal DPF
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Figure 5 Arrhenius plots of CB oxidation
with and without SiC nano-particle (with
and without Pt)
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Figure 6 CB oxidation model on SiC
nano-particle (left) without and (right)
with Pt under the condition of [02] = 2
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Figure 7 CB oxidation model on SiC
nano-particle (left) without and (right)
with Pt under the condition of [0O2] = 20
vol.%

DPF
Pt
Pt CB
3)HEX DPF
< >
HEX DPF
PM
PM
PM
< >
HEX DPF
< >
in/out in/in
30 in/out
0 180
180
2100
(
)
180 (
)
( )



AT( cordierite)

DPF
< >
(2100 )
DPF
DPF
24 S
in/in in/out
in/in
in/out
in/in
in/in
in/out
HEX DPF
in/in
in/in
in/out
SQ-DPF
DPF
AT DPF
5
1) - 7 ’ ’
(HEX DPF)
. Vol .46,

No.2,pp-313-317,2015,

2) Maki NAKAMURA, Katsunori Hanamura,
Takumi Shibuta, Kentaro Iwasaki, Hajime
Yoshino,* Visualization of oxidation of soot
trapped on Aluminum Titanate ceramics
filter with Hexagonal cell geometry”,
International ~ Journal of  Automotive
Engineering, Vol. 6, pp. 31-37, 2015,

3 ; ) ;

113
>

2
>

2015 ,

, , N0.S221, pp.

1151-1154, Oct. 2015,
4) _— 3 b b 2

113
>

(HEX DPF)

2
B

2014 ,

, , No.
132-14, pp. 25-29, Oct. 2014,

5) Maki NAKAMURA, Katsunori Hanamura,
Takumi Shibuta, Kentaro Iwasaki, Hajime
Yoshino, “Visualization of oxidation of soot
trapped on Aluminum Titanate ceramics
filter with Hexagonal cell geometry” 2014
JSAE Annual Congress(Spring) Proceedings,
Society of Automotive Engineers of Japan,
Inc., No. 89-14, pp. 17-24, May. 2014,

4
1) o P | > 2 2
2015 ) 10 2015
2) o
SiC
2 52
6 2015
3) o — B B 2
(HEX DPF)

>

10 ,2014
4) oMaki NAKAMURA, Katsunori Hanamura,
Takumi Shibuta, Kentaro Iwasaki, Hajime
Yoshino, “ Visualization of oxidation of soot
trapped on Aluminum Titanate ceramics
filter with Hexagonal cell geometry”

5
2014
0
o 0
o 0
@
( ) Maki Nakamura
70708510



