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Abstract: The reaction properties of Pd, Pd-Ce and Pd-La catalysts supported on 7 ~AlO3 were investigated in the oxidation reaction of methane
(CH.) exhausted from the compressed natural gas vehicle in a U-tube flow reactor with gas hourly space velocity of 72,000 h. The catalysts were
characterized by X-rav diffraction(XRD), X-ray photoelectron spectroscopy(XPS), BET surface area and hydrogen chemisorption. Pd catalyst
prepared by Pd(NOs); as a palladium precursor and calcined at 600 C showed the highest activity for a methane oxidation. Catalytic activity of
calcined Pd/7 -AlxOs in which most of palladium was converted into palladium oxide species was higher than that of reduced Pd/y -AlQs in which
most of palladium existed in palladium metal by XRD. As increasing the number of reaction cycles in the wide range of redox ratio, the catalytic
activity of Pd/7 -AlOs was decreased and the highly active window became narrower. Lanthanum oxide promoted Pd catalyst, Pd/La/7 -ALOs
showed enhanced thermal stability compared with Pd/7y -AlxOz even after aging at 1000 C, which was ascribed to the role of La as a promoter to
suppress the sintering of palladium metal and 7 -AlOs; support. Almost all of methane was removed by the reaction with NO at the redox ratio
of 1.2 in case of oxygen excluded stream, but that activity was significantly decreased in the stream containing oxygen.
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Figure 1. Schematic representation of reaction apparatus.
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Table 1. BET Surface Area and Palladium Dispersion of
Various Catalysts

BET(m%g) Dispersion(%)
Catalysts
Fresh Aged Fresh Aged
Pd/ 7 -ALO; 164.9 89.9 27 41
Pd/La(3)/ v -ALOs 1638 1086 12.3 71
Pd/Ce(5)/ 7 -AlOs 154.8 85.9 215 40

Pd/La(3)/Ce(5)/ v -AbO; 15638 9.0 355 11
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Figure 2. XRD pattern of fresh Pd/La(3)/y -AlQOs (a), fresh
Pd/7 -Al:Os (b), aged Pd/La(3)/y -AlO; (c) and aged Pd/7y -
AlOs (d).
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Figure 3. Effects of palladium precursors and calcination tem-
peratures on the light off temperatures (Ts;, C) of Pd catalysts.
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Figure 4. Effect of promoters on CHy conversion Pd/7 -AlOs
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Figure 6. Comparison of catalytic activity between Pd/7 -ALO;
calcined at 600 C (—®—) and Pd/y -ALOs reduced at 350 C
(=0 —) after calcined at 600 C as a function of redox ratio at
550 TC.
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Figure 9. Effect of redox ratio on the removal of CHs by NO
in the presence of O» over Pd/La(3)/7-ALQOs catalyst at the
reaction temperature of 550 C. The concentrations of CHi, NO
and O were 2500 ppm, 1500 ppm and 0.64~0.26%, respectively.
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(NO reduction)

2NO + 2He — Nz + 2H:0 6
Figure 9& uH&-2% 550 CellAl CHy ¥ %8 2500 ppm, NO ¥

& 1500 ppm, 281 44 FEE 064~026%R=4 CHi/
[NO+202), 0.7~15)% ®¥3tA718A4 CHy AAEE ek Zojd.
et AAEL R=08~12 BHIA Y 7HA3dY R =12004
2e oA A F7hste] R=14 o|AelA wge] 100% AAH
ek webd NOoi 9 Wghe] AA BgdA dae BeE o

Ak 4UE e A% ¢ 5 9
4.8 B

2ok Fo0el CH, A1 W$ 493 XRD, XPS, BET £94
2 FAREE4 54 29 23 Ued g 2R 92 £ 9
stk

1) CH; A3t 9% Pd/7-ALO; vl AFAZ PANO:):E

AHg3ta 600 T2 2430 e | M B2
2) XRDS’Jr XPS ﬁ#oﬂ 46}@

g4s 24t
ekl Pd/r—A1203 Zofoll A o

48 Pz EANGT. CH, 43 BEAA 449 B
9 Zojun} o $4s4e oRe Pdut PAO7H
o o Ee 248 AeE vEiRe dstols,

51.2]
el
o
=]

947 2194 CHL 4 08 249l BasT e
windows: 33 FoHEon 84 2A7IR> Dol
A B4 ga ol ds Aok olAe e Astel tiE $4o) ¥

ba4o) we Pz A5 WEoz AW 4 U
000 C

3) 1000 CellM agingAl Pd/La(3)/7 -AlOs ZwiE Pd/y -AlOs
Zujo} vwstd §-ALO;CE AAol7t Hm Pde BAE 7A
T AHAE ¥ olyz POVt PdE AFHE BLE Mol ARHo

2 g Abs whge 84 4% Aok w2k La2 Pd/La3)/
7 -ALOs FZujoll A BAIY Felge €3 BAHE FAAAIE &
Zuf 43¢ A

4) Pd/La@3)/ 7 -AlQOs ZvjllA 447k NOol 9% CH; AAE
& A ZaANFoU A4t EAGA RE A$ redox ratio’}
2 TANA gkl BE AAHU

Fdsteh 4109 Al 4 F, 199

g A

2 d7ie] dRe AdEdE A5dza AsAd7IedT a0
AAEFYY =8 AgAETsk #r)er F8 G7 project(Z
A e 71e AE-A-FeEol, 1995~1998) A7H] AL 7
A=Y,

2k

5
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