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Abstract — The lowering of temperature for combustion of diesel particulate matters (or diesel soot) is one of the
important tasks in automotive industry that is searching for a way to meet up “high-fuel efficiency, low-emission” stan-
dard. In this study, it was discussed how the use of ozone over platinum-based catalyst promotes a low-temperature soot
oxidation occurred at 150 °C. The use of platinum catalyst did not increase oxidation rate largely but was very effective
in improving the selectivity of carbon dioxide. The pre-oxidation of NO into NO, using ozone was rather crucial in
improving the oxidation rate of soot at 150 °C.

Key words: Particulate matters, DePM, Ozone, Diesel particulate filter, Continuous regeneration trap

LA B Atk 72} 5 383 AsAt Al o] EalE wekell AL 9l
© AR eIME AR EAE Be] A2 ehdAde] ehds] &
WA A A A BE7] A7 = w718 AbsAke] Bt 2-3o] &7 8] o

L3713 AR & 5= 2]

Pt Ak, T2 ' Sl ol W7 At MiE 7k AR sk dAKgE S, wle- 5
A E4 (Carbonaceous Particle, 2> Soot)= T4 0.2 -4 ¥ o]

Atk = 2012 715 PM 10 #E%C] 12%9)F PM 2.5 v &3] U7 AbsAt, 53] AfAbs Akl vlEE = PME 2499

16%7} AFE2k 520 ERolg ool By = Zlo% By
=[], olell whe} 2bE2k PM uiEfA 2] Zdste} wl =] A
71] AL vl T3 v AUA] AR - shub 725 L

TTo whom correspondence should be addressed.

E-mail: stayheavy@kangwon.ac.kr

This is an Open-Access article distributed under the terms of the Creative Com-
mons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-
nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduc-
tion in any medium, provided the original work is properly cited.

al

752

70% ©]7d0] Soot2} 7184 71/ (Soluble Organic Fraction)©.
2 AE ] ek 9 GAIE2] PM BlE A £ IR
ArjelA 89 A5G A& 7|Rke = & A 7] v
5 & PMS Suljglehd] WO R AAAA AASHE FA 7 7]
== geto] AAlskaL A gk, 2 wiEvks At S
Ao ZslEAA A 7] Fo40] B} Fopx| 1 itk
[2]. A BAAREARE AAISE W78 ARsEe] vlE7 ks Al =3}



MEFA LT Sl @ ASHA] SA] A8l o3t 'k IR S 9] A Abshike- 753

o} #EE 7Y FQ% 71 FAE «150 °C A-2z210041 9
HiE7E AR SRt & 5 T3] MET s AT
ZuiRkg A ARE0] AR 07 AEat] fleise METEAT
A FF 25 o) 20 WESof st dAksteAag) v
a4 S A A7) 3 WPy AE A48 DOC (Diesel
Oxidation Catalyst)= 544 © 2 200 °C 42 Hﬂ%ﬂ-i 2L E
A= 3H[4] #17H(DeNOx) 71521 SCR (Selective
Catalytic Reduction)Oﬂ AMEE = FHE2S 80~90% 2] A
T gualy] 8l YukA o 250 °C o)) L= TS|
oF HHS]. PM #17HDePM) “-&-3F Al~BE-2 Pt Zvl)7} 519 SiC
A4 9] T AR HE] (Catalyzed Diesel Particulate Filter, CDPF)E- 7|
HEO 7 3 A< 2FA A A ¥4 F E{(Continuous Regeneration Trap,
CRT) Al2~ElS A& it} o] AX|52 &7k 4] NOE A
3IA]A THE NO,E AFstA| 2 o]-8-51] PMEY] 43821 SootS
2A171EH, A8 CRTS] 57 2% (Balance Point Temperature)i=
oF 275 °CR i A 3ltH6]. MR = 7bEviet olatsteka: v
?MMI Az A7) AFEAE2] 11998](High Fuel Efficiency)
= oFsketa ol olg st FAE WiE A REE AT

2?1 NOx

%OW A A8l 9 AN RS ST AT
A o] WA Z-gof| #%5-S A k. o)) we A s 2
2520 APt AAE] Q7 E A gl Al tiel 7]E e
150 °C& A4 = 3 2TH3]. DOCH DeNOx2] -9, AF59 ¢
Ak 5= DHEAEE AL NOx AR &8 55 Ea A7
& 220 A2l gt 71&4 dijkso] 3] ATE I 9l
SHAYE DePME] 79 Fnll S22 Fvijukg- Al A8 SHeA 2] V&

2 jdelel gt A77H Al o7 R Aol
DePM 257718 AL3812 Adslr] gsirs, ihedro) &
O|EA SHelA dHAI7E sl 71E2] NO, AFsHA] 7]RE Soot A
JHE 0 2 HE gu)d F o7} ou:q] 3&(03)_0_ o]-8-3l
a2 Tk AAE 4= QI 2*01] ]k Soot A4
1) S elA Soot oo Eel] 2] @5 2] 9} vdEof
G151t ol ol este] gk e aps 2i0s
Y HlE PM A7 IERAM 9] 58 Thedo] Es] AR E
‘r/‘ﬂ‘a‘ EO]J_ ATH9-12]. SHAIRE TF-Ee] 50 A2 E2h=
7 ES 28 o A Y] AR Vs e AR
7{1,]. EIF P;‘q o x—]_‘?_ ig}zu]. leg;ﬂ—;}] u]—Q. S| %@—l. Ak
el Soot i‘ﬂ&& S4= Aok A9 et &2 &

P> m
On‘. o
i |

=
T

HpS-
O
A

B
L

Soot
tﬂ"?—‘

J"f“ o_>f,

HA e Ul 2E2 250 °CollA 2] W17} 1.5% B2 A
L2 g7 o7 Bebgsle] 18 &% 27l E Soot A4 ALBIAI R
2 gat7|ol AgetA] Frt webs] HEE sh= 150 °C 1S &5
o] 24 2] Soot FAE ¢ S AlEs g 9lon,
A& Z71014 2] Soot A4E H3IXE 71E2] NO, AHsHAlE S8
Bh= Pt Z0j) 714ke] A& CRT (3 CDPF) Al 5ol 9A1& 4 1#011
Q. A= CDPF 3% PME 14A]7]7] $38l] 2F0] &
= uf CDPFoﬂ 245 pt Fu7t @ ES BalshAY 3—1—4 Soot
AR Wallshs 5 F797 91 o] AyE 71 g el oist &
Qlo]  gatrar AtET)

webA 2 Edel A= A8 CRT 5, Pt Slj(R2 S =4

2 wi% PYALOE A7t} el 2F0] %A}H pos=ll 1i~?7¥
o] A WEE = Soot A4NEEY] EAS
Aaye] AbshAl = FERE W Soot 14 HL%—E—*S o R P
of] Tl v=3karz} s,

r
ruzt'
f
Z
9
o =
m
fig

g 7

2.4«

W0l I @3t @ &2 F-AA vd E2k=r| 487 (Dielectric
Barrier Non-thermal Plasma Rector)E ©]-2-3 345} th(Fig. 1).
FAALA Ze}=a) Uk2-7]= Sus Mesh® 28 A1 294
28 mm, F70: 1.5 mm, Z©]: 500 mm)2} 247 T FFof] 1% s
Copper Rod (£]73: 15 mm, Z9]: 400 mm)-J ZFoZ ASE T
A8 o (A= AR 5 mm), 1Y WF Y (AC KSC, 50 Hz ~
1 Khz, 0~15 kV, Max 300 W)= 53 - 01] o d9E I
sRoiTh 3 Ao BUER I Alof=, AdelA FAIEE 12
Ak, AFH, =9k @4 24513 (Tektronix TDS 220)E 53]
A= 21}? Ak FarE Fall ol Fol Rtk A= A4 30
mL/ming Ze}=v} ‘&fﬂoﬂ % }01 23,000 ppm®] 5= *g*}
& <= 93laL, 0] 050,35 o] ofe} Hh-g7H &
3128} 2,300 ppm<] iL S ¥3) 0}—— % 300 mL/min9) ‘ﬂ'—&7
A B5E TSN 0F T ETEES IEE AAR 4
3] 34 A7 AEjoll A GastechAFe] GC-110S (A 2 18M)&
ol 310l 53k,

] o T 14

p

_ll)l

AT FHS 78 FHCE & ALKEEA AL
glof| A 433} t}. Soot A& Printex-U (Degussa: C 92.8%, H
0.8%, N 0.5%, S 0.7% 71EMJ 5.2%, 37t AF=27] 33.3 nm)E

N

el ]

Fig. 1. Plasma reaction system for ozone production: (Leff) DBD reactor; (Right) High-voltage AC power supplier matched with DBD reactor.
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Fig. 2. Concentration of ozone produced by plasma reaction system: Reaction gas: O, 30 mL/min (‘Before Dilution’), O,/O3; 30 mL/min + N,

270 mL/min (‘After Dilution’).
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Fig. 3. Non-catalytic TPO test results using O,, NO,/O,, and O3/O, oxidants: Soot-bed composition: Soot 10 mg + SiC 50 mg (tight contact); Reac-
tion gas conditions: The compositions presented in the legend + N, balance, 300 mL/min.
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Fig. 4. Non-catalytic, isothermal soot oxidation results at 125, 150, 175, 200 °C using O3/O, oxidant: Soot-bed composition: Soot 10 mg + SiC 50 mg
(tight contact); Reaction gas conditions: The compositions presented in the legend + N, balance, 300 mL/min.
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Fig. 5. The catalytic TPO test results using 2 wt% Pt/Al,O; and comparison with non-catalytic test results: Soot-bed composition: Soot 10
mg + 2 wt% Pt/Al,O; 10 mg + SiC 50 mg (tight contact); Reaction gas conditions: The compositions presented in the legend + N, balance,

300 mL/min.
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Fig. 6. (a) The catalytic (2 wt. Pt/Al,O;) TPO test results using Os;/O, oxidant and comparison with the result using NO,/O, oxidant; (b) The
influence of Pt/Al,O; catalyst on the TPO test result using O3/NO,/O, oxidant: The test conditions were same as those described in Fig. 5.
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Fig. 7. The patterns of NO-NO,-NOx concentration during catalytic (2 wt. Pt/AlL,O;) TPO runs under O3/NO,/O, and NO,/O, oxidants: The test con-

ditions were same as those described in Fig. 5.
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Fig. 8. The proposed mechanism for nitrate adsorption on soot surface at near ambient temperature under NO,/O, reaction gas [17,18].
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