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Abstract

For the purpose of A‘uf.,gesting the thermal resistant catalyst for actomobile emission control,
various catalysts, Pd—WGQ, dn Pd— LayO: gystems, were characterized before and after thermal

aging.

It was found that Lax(y formed amorphous surface compound eon the support by strong me-
tal —support interaction{SMS1}. And by Temperature Programmed Desorption (TPD} experi-
ment, it was found that the distribution of acid sites on the catalyst was changed from Lewis
site which is weak acid site to Bronsted site which is strong acid sites by adding the promo-

ters.

After thermal aging, it was cbserved that the acidity of Pd— WO system was decreased lar-
gely because of lesing acid site by metal vaporization. On the other hand, there was pretty
small change in the properties of matter of Pd- LaxX); system. Therefore, it could be conside-

red that LaOs formed heat resisting amorphous surface compound on the support by SMSI.
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Table 1. List of catalysts

Group Catalysts Man. method
L 05wl% PdSALO, Dry impregnation
1 Pd iwt% Pd ALO:
2wt% Pd.”ALO;
Iwt% Pd—3wt% W,/ ALO:
9 pa-Wo, | W% Pdobwtd WO ALOs Co—impregnation
1wt % Pd-10we% WO ARG,
o wt% Pd—15wl% WO/ ALO;
3 I’d - La,0s Lwt% Pd=3wi% La/ALO; Cp— impregnation
1wt% Pd—3wt% WO.—3wt% La ALO,
4 Pd-Rh | 1wt% Pd—05wt% Rh/ALO: | Co—impregnation
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Fig. 1. XRD patterns for fresh catalysts.
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Table 2. Acidities of various catalysts

Group Catalysts Acidity(m ~mol./'9 cat.)

1 Y Ale:; 0.84
2 05wt% Pd/ALO, 1.12
3 Pd Iwt% Pd ALO, 1.19
4 2wt% PdALO, 1.64
5 lwt% Pd—3wt% WO, ALO, 125
& Pd—WO, 1wt% Pd—5wt% WO, ALO. 1.30
7 1wt% Pd—10wt% WO, ALO, 1.34
8 Iwt% Pd~15wt% WO, ALO, 1.25
) 9 Pd—La;O; Twi% Pd—3wt% ALO; 0.94
10 lwt% Pd—3wt% WO, 3wt% La ALO; 1.04
11 Pd—Rh iwt% Pd~05wt% RhAlLO; 0.97
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Table 3. Mean particle size of WO, and La.Os

Name of | Aging Mean partidde | % Deviation
sizeddp) from
particle time {unit * nm) fresh prticle
Fresh 4504 | ———
WO, Zhr 10.27 7.2
4hr 7.13 842
Fresh 28.79 T e———
LazOx 2hr 2217 23
4hr 2041 29.1

283 3 34 ar 46

ANGLE{28)

Fig. 5. Comparison of XRD patterns between fresh
and aged catalysys.
allwt% Pd—3wt% La~ ALO;(fresh)
b 1wt% Pd—3wt% La ALO.(2hr aged)
¢! lwt% Pd—3wt% La/ ALOs(4hr aged)
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a . Adsorption isotherm
b ¢ Pore size distribution
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Table 4. Sper and pore volume of Pd~—-WQ, and Pd —Las0: system
Sper Vp % Deviation from
Catalysts (', geat) {cc) fresh catalyst
fresh aged fresh I aged Sper Vp
1wi% Pd— 15wt% WO,/ AL 254.97 17971 0.47 0.34 295 217
Iwt% Pd—3wt% La;Op ALQs 29761 237.34 0.50 0.44 20.3 12.0
Tahle 5. Acidities of thermal aged catalysts*
Catalysts Acidity % Deviation from
{m—mol,”g cat.) fresh catalyst
0.5wt% Pd ALO; 0.97%{1.12) 134
1wt% Pd/ ALO, 1.02(1.19) 143
2wt% Pd.AlLOs 1.12(1.64) 320
wt% Pd—3wt% WO~ ALO: 1.02(1.25) 18.4
Iwt% Pd—5wt% WO~ ALO; 0.96(1.30) 26.2
lwt% Pd—10wt% WO: ALO, 1.03(1.34) 23.1
1wt% Pd—15wt% WO~ ALO; 0.92(1.25) 264
Iwt% Pd—3wt% La"ALOs 0.91{0.94) 38
1wt% Pd—3wt% WOs—3wt% La AL 1.00{1.04) 3.2
1wt% Pd—05wt% Rh7ALO, 0.66(0.97) 320
3wt% WO AlLO; 0.71(0.64) 24.5
3wt% La AlO; 0.63(0.74) 14.9
* 1 Aging condition : at 800C for 4hrs in air
( ) Acidities of fresh catalysts
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