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Development of low temperature driven DeSOx filter induced atmospheric
non-equilibrium plasma for the zero emission diesel
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Atmospheric non-equilibrium plasma induced substrate-less DeSOx filter is
proposed for improvement of low temperature activation in dry desulfulization. It was clear that low
temperature desulfurization performance is improved by the generation of ozone applied barrier discharge
plasma. However, in detail of mechanism why SO02 absorption performance is improved by generation of ozone
is not proclaimed. in our future work, clarification of this mechanism must be investigated.
Miniaturization is achieved by substrate-less Mn02 DeSOx filter in according to remove honeycomb
substrate which is occupied about half volume of DeSOx filter in comparison with conventional MnO2 DeSOx
filter supported on honeycomb substrate. Its volume became 5 times smaller than conventional filter.
However, this result falls short of expectations because of heat degradation of MnO2. So, more small
filter can be achieved by improvement of heat treatment.



PM( )

PM2.5

1000
ppm

4t
8 kw 20 )

PM

6
2 2
SO, ,
S02 S0,
S02
S02
100-200 ppm 0, 0-10wt% CO, 6wt% N, Base

2.0L

K,CO; (K,CO4+0.50,+S0, - K,S0,+C0,)

Mn0,(300 m%/g Mn0,+S0, - MnS0O,)

,CNC

MnO2

0000
im)

] o] [v<] e

Trap of leaked SO,
(H,0, + S0, = H,50,)



100 I-'c—.
—_ >
= & ¢ ¢  0,:10% w/ water
3 80 ¢ > +’
¢ %m
£ ° & 0,:20% w/o water
2 *
w . =l *
8 60 on e
5 . - *
e < a *
S . a
3 [
§ 40 *e
s 0,:0% w/o water * *
8 L DS ol |
5 ®e
s 20 A
"é 0,:10% w/o water
0 |
0 10 20 30
SO, through-put capacity [M.soo/Y.xzc0s]
3 K,CO,4
4
1000ppm
100 40—
—_ ®e
X "’0,
< ¢ ¢
S L 2
2 90 & L 3
9 *
® 0,:10% w/ water .
Q 80 + 0,402 10% w/ water
e
: . ’
3
£ 70 L
[+
S *
o
60 2
0 10 20 30
SO, through-put capacity [Mg.s0,/9.xac03]
4 K,CO,

Fig.2
600 g/L
50 g/L
200 1.0
x 10-4 h-1
S02
90
5
100 _
;‘? e _t‘;.v(‘(‘t,
2 i o . Substrate-less
= 93 U
:s ° X
; = t‘_e-.
232 9% L
£3 ° R
= g= Conventional t‘.;;;_
§ ] = %‘;},
an “‘l}]
300 €00 900
Time[min]
5 S0,
200
5.0x 10 h! 20 kN
960 kg—MnOZ/ma—filter
270 kg—MnOZ/ma—filter 2
6 S02
Mn0O2 S02



EDX
7
S
7
S
100 o
3] " o 960kg/m’®
ki N 270kg/m?
b= T
z = T
ES £,
=3 A A
= £ AR
= @ AT
T E 60 A 8%,
= 8 -
K= & Ko
= .2
2 o
= {zﬁ%ﬂ )
40 Thoa
0 25 30 73 100

Passing 50, quantitymg 500/ amca]

7 SEM S
8
1.0 2.0 5.0
x 10*h?
90 %
1/3

XRD
MnO,(300 m%g) MnO,
CNC

MnO,(300 m?/g)
Fig.6 XRD

35°
MnO,(300 m?*/g)

CNC

25

Substrate-less
20

15

Convj nal J
5
0

Space Velocity[h]

Usage rate[%o]

After processing

Count[a.u.]

WM%
10 20 30 40 50 60
26/6
9 XRD

3

[1]Y. Osaka, S. Kurahara, N. Kobayashi, M.
Hasatani, and A. Matsuyama, Study on the
S02 Absorption Behavior of Composite
Materials for DeSOx Filter from Diesel
Exhaust, Heat transfer
engineering, 35(13) pp- 325-332 (2014)

[2]Y. Osaka, F. Takahashi, T. Tsujiguchi,
A. Kodama, H. Huang, Z. He and Huhetaoli,



“ Development of SO2 Absorption Materials
Having Low Temperature Activity by Base
Adducted Complex Method” ,

Advanced Materials Research 960 pp 65-68
(2014)

[31Y. Osaka, K. Yamada, T. Tsujiguchi, A.
Kodama, H. Huang, Z. He, “ Study on the
Optimized Design of DeSOX Filter Operating
at Low Temperature in Diesel Exhaust” ,

J. Chem. Eng. Japan,, 47(7), pp-
555-560 (2014)

8

[1] K. Dodo, Y. Osaka, T. Tsujiguchi, A.
Kodama, H. Huang, X. Liu,” Experimental
Investigation on S02  Purification
Performance of Dry-DeSOx Filter for
Optimizing Filter Design” , 10th
International Conference on Separation
Science and Technology, DP-18, Nara
Prefectural New Public Hall, Nara, Japan
Oct. 30 - Nov. 1 (2014)

[2] Y. Osaka, A. Kodama, Study on the
optimized design of DeSOX filter operating
at low temperature diesel exhaust,
International Symposium on Innovative
Materials for Processes in Energy Systems
2013  (IMPRES2013), September, 2013,
Fukuoka, Japan, pp.489-494

[3] Y. Osaka, A. Kodama, “ Study on the
Optimized Design of DeSOX Filter Operating
at Low Temperature Diesel Exhaust” ,
International Symposium on Innovative
Materials for Processes in Energy Systems
2013  (IMPRES2013), September, 2013,
Fukuoka, Japan, pp.489-494

5

@D
Osaka Yugo
70586297
®
®



