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In this work, thermal shock and simultaneous removal reaction for NOx, soot over Pt catalysts using TiO,, AL,Os as support
were studied. The catalytic reaction test for NOx and soot were also performed independently and simultaneously, as a result,
it showed different NOx removal efficiency and soot oxidation rate according to support and phase, and the onset temperature
of soot oxidation has correlation to NOx removal efficiency for the catalyst. The onset temperature of soot oxidation shifted
to lower temperature by generated NO; at the simultaneous reaction for NOx and soot. Also Pt/TiO, catalyst is more affected
than Pt/ALO; on NOx removal efficiency caused by thermal shock while Pt sintering effect induced to reduce the performance

on soot oxidation rate for all catalysts.
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Figure 1. Flow diagram for the preparation of Pt/TiO,, AL O; catalysts.

o] mx|= &4 BEA o) 3l AT U]u]t‘s} Aee} 8k 4= Q)
th wEbd 2 Aol AdAdo] T Tio, W ALO; BAlel thaked

Zolgh 4TS THBk] NOx9} soot®] ZH7te] whS-Exd v} 2h4,
Te)al Al F Bho] EAITA 7} ukgEo] HhSEA ] u]X] =
AFS ?ﬁ}s}oﬂv} 3k 2 Eaje] A Al WA o7 MegE|ofo}
g o 27 glsirE AR

2.4 o

2.1. 0 M= gk
Aol ARE-E Fvll= gRER o7 AbkglEu) o] AAAE de
A}ﬁﬂL TiOx 9} As2t w7k M2 Sul| AAAZ AHE-H= ALOs
of Mg FAste] AZHUCE FRE F13]°l oJshd vhekst 4ot
g BT, S ER a5l vt dFAel gt uitde] ekl = 9l
3, Ce, Si, Ti, Zr & W7} st T3 = Hge] anprt glof
[14-17] ¥ AFAE olgst HrlEe] a9E wiAlE] $shed]
Aldrichiitol A AZE Aokt A Tio, W ALO:E B5F FYd3sHA Al
Z&lo] Em|2 AFLEIITE PYX (TIOs, ALOs) FE A2k W
<= Figure 1] YERASITE WA A2 Ao)] il pte] $hds dshk= =
Anjel] wel Aaksta, Aikel STEe] Platinum chloride[PtCly ;
Aldrich Chemical Co.]E 60 CZ 7}4% 5ol HAck o] w g
2 92 @9z g ww o] g AxkE AXAE FFH A7k
w E3sith o]gA v SulE] AdEe] 38R | h o)k Rk
< rotary vacuum evaporators ©]238}0] 70 CollA] =& SHA70
ok RS SHAIIAL WA AlRE] FUEAEE f18te] 110 T 3]
AN 24 h AZRAF] & & 4% 10 T/mind] A Z oA Hsh= &
== /\]—,é/\];"_] _‘6[: .%_3]_0% iuHE.Oi xl%sl— 2= olb Cl# ;ﬂﬂg}.

31400 CellA 4 h B F7E71e0A4 24t Agick

2.2. AI%-IJg-il al 'é!’ﬂ

= 9l G

A= Flgure 29} A 2 A9 A= 374] 7}*1"4%“*5’— Rl i
T, 1Al iR EAFEC R TAH] itk A EE A
of X eI~ #Ho R spglon, V|2 fYuEHE FES &

Sz M 20 A 4%, 2009

G vpg -

WAE - 5%

Pre—heating

Thermocouple Vent

Reactor
Do g H
° (]
O

b »

1
B

Refrigerator

Figure 2. Schematic diagram a fixed bed reaction system consisted of
gas feeder, main reaction and analysis.

Table 1. Experimental Conditions on Reaction System

Temperatuer (C) 130~600
NOx (ppm) 400
g | o :
H.0 (%) 8
Space velocity (h™) 100000
Total flow (cc/min) 500
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Figure 4. X-ray diffractogram of AlLQ;.

Table 2. Physical Properties of Various Supports Employed in the
Present Study

Titania anatase : rutile BET7 area particle size
(% : %) (m7/g) (nm)
TiO; A (anatase) 98 : 2 13 54
TiO2 A (rutile) 4:96 4 55
Alumina phase B}(Er};z /agr)ea p a.rti(r:]l;)size
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K -ALO; kappa 90.4 22
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Figure 5. The effect of phase on NOx removal efficiency over Pt/TiO,

catalysts (Inlet gas : NO ; 350 ppm, NO; ; 50 ppm, O, ; 15% H;O ;

8%, S.V = 100000 h).
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Figure 6. The effect of phase on NOx removal efficiency over Pt/
ALOs catalysts (Inlet gas : NO ; 350 ppm, NO; ; S0 ppm, O, ; 15%,
H;0 ; 8% S.V = 100000 L)
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Figure 7. The effect of NOx on soot removal efficiency over Pt/TiO,

catalysts. (a) only soot, (b) soot with NOx (Inlet gas : NO ; 350 ppm,

NO; ; 50 ppm, O; ; 15% H:O ; 8%, S.V = 100000 h™).
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Figure 8. The effect of NOx on soot removal efficiency over PYALO;
catalysts. (a) only soot, (b) soot with NOx (Inlet gas : NO ; 350 ppm,
NO; ; 50 ppm, O; ; 15% H;O ; 8% S.V = 100000 h").

Table 3. Onset & Peak Temperature for Soot Oxidation over Pt-catalysts
Peak temp. (TC)

Onset temp. (C)

Pt[1]/TiO; A (rutile) 325 425
Pt[1]/TiO; A (anatase) 345 470
P{[1/ALOs (gamma) 345 425
Pt[1)/ALOs (kappa) 325 410
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Table 4. BET Analysis for Pt Catalysts according to Sintering Effects

No treatment Heat treatment

P1/TiO, A (anatase) 9.6736 5.1304
P{{1}/ALO; (gamma) 97.6 533
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