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ABSTRACT

Investigation was carried out lean burn de-NOx properties of Pt-TiOz bifunctional
catalyst by propylene in order to get the high de-NOx activity and the wide
temperature window under coexistence of SO, and H20. Only noncatalyst and carrier
catalyst themselves had NOx conversion activity at high temperature over 4007,
NOx conversion activity of catalysts exchanged copper ion resulted in Cu-TiOz>
Cu-ZSM-5>Cu-Al203>Cu-YZ>Cu-AZ. Catalysts impregnated with platinum based on
titania gave the results of high NOx conversion activity at low temperature, 2507,
Bifunctional catalysts based on Pt-TiOz showed high NOx conversion activity both at
a low zone of 300C and a high zone of 500°C. Pt-TiO2/Al203 catalyst gave the highest
NOx conversion activity at a low temperature zone. and Pt-TiO2/Mn2Q03(21) catalyst
gave the highest NOx conversion activity at a high temperature zone.

Under the coexistence of SOz and H20, NOx conversion activities of 0.55wt%Pt-
TiO2/5wt%Cu-ZSM-5 catalyst was high both at a low and high temperature zone, ard
increased depending on oxygen concentration. 0.55wt%Pt-TiOx/5wt%Cu-7ZSM-5 ce-
talyst showed the best correlation between de-NOx activities and the propylere
conversion rates to CO on the log function.
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Fig. 1. Schematic diagram of the reaction
apparatus.
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Fig. 2. NOx conversion activity of noncat-
alyst and only zeolites or metal
oxide supports alone.

A=A ZAAe] NOx AAZAL AlOs>Mnz03>
ZSM-5>TiO>YZ>AZ &2 2 Vet

3.2. tHY Zof

Iwamoto 5270] F2}& o] &meAZl Cu-ZSM-5
NOx 9 & $HEZ o|F NOx SdZufq] of
T A7 AR E GasiA A AAdez Ay
Ha gled, o133 Cu-ZSM-5 Fvfel o] T
£ o2 AY Y AgggolEs] $UF F
el & FAAR GFuvel golglole] NOx &
288 vwsdr

Fig. 3% Zo] ALeolEE 2wt% T & ol
WA AZ. YZ, ZSM-5 BT ado] FrhalHch
AZE AU g0 600CHA 44%o1 et F+2lo]
& wPA 550C 52%E BAo] 50T He%ko=
o] B8t Zrlaldn, YZE Ho&A o]l 600T A
50%0°)2 et o) wgA] 500TC 58% % A
g4o) 100T AE22 o|Fsldvt E ZSM-
5E Huj&/ge] 550TIAM 56%clRert Felol
WA BE0TIM 66%2 BAde] F7iel & Bxt
olUat 400C ©]3te] Aol % 20%3 o] 84
& Yeriid. Eleleldolx tigAde] 00Tl
X 6T%o A ol WA 550C T7%= 50T
Hegdd oz gAo] ojFatct. AT dFuiy
= 2 A% 550C n2dM 84%9] & &

100

—&—2wi% Cu-AZ
—+—2wt% Cu-YZ
—&— 2w1% Cu-ZSM-5|
- a- 2wi% Cu-A[203
70 —8— 2w1% Cu-Ti02
—6—0.55w1% FP1-TiO2

80

60

50

40

NOx Conversion{%}

30

—‘—aof‘ T .a’ /
100 200 300 400 500 600
Temperature(T)

Fig. 3. NOx conversion activity of the ca-
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and metal oxides. NOx 500ppm,
CsHes 1,000 ppm, O: 10vol%, N3
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Fig. 4. The activity of Pt-TiO, catalysts by Pt
contents{wit%).

AT $2 dosE BEE BAE Ta Y #
T N:0E Pt vl 21§ NOx HEA] ZA4dge
Fol 250 Eajslo] BrHeoz Fyse F
el A NoO A 832 Ny gz v
ste] 4] e FFoln, 3507 ol4fe gl
ME Argis]o) glojtin delA Jeme B R
e nHEA| gt

wetr] o]e} o] A oA AL Hole Pt~
TiO; Fule} n2od 4L Uelle EES
AR EYRSH AL m2YY FEHelA
NOx A% 8o YeYEr & A Egd.

3.3. O|}7lE =i

A2gdo] F2 Pt-TiO; Fol & 7jule g n2
A e E4¢ Jehdls Cu-ZSM-5 Fui%t
AlOs F4AMIES SEME 1119 EFsida,
MnzOs® 1:2(12) 2 2:1(21)9] vl&z EF3d
)97 Fvl & AM=zsHTh. Fig. 5l vietyt uhe}
#o) A RY dE AHew 1Yy FHoM &
A€ Vel gl 0.55wt%Pt-TiO:/5wt %Cu-
7ZSM-5 Zulle} 0.28wt%Pt-TiOo/Al205 Frfl 2
1.1wt% Pt-TiO2/Mn:03 Fv§ 25 400CE ¥ =
Howg Aed LM BF NOx A8FAAEL |
eARich Aol 8ol 74 & AL 0.28wt%
Pt-TiOx/Al2O3 &9el9ln, TeolME 1.1wt%Pt-

100

g0 | | % 0-85wWt%PI-TIO2 SWt%Cu-Z5M-5
—»— 1. 1wt%P1-TiO2/Mn203(12)
80 —0—1.1wWt%P1-TiO2/Mn203{21)
—a— 0.28wt%P1-Ti02/ AI203

70

60

NOx Conversion

30

20

100 200 300 400 500 600
Temperature(C)

Fig. B. The NOx conversion activity of Pt~
TiO2 based bifunctional cataiysts.
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Fig. 6. The catalysts activity of Cs-s con-
version to CO.
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Fig. 7. The selectivity of catalysts by NOx
conversion/CsHs conversion to CO.
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Fig.10. The effect of peak NOx conversions
by calcination times.
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