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Abstract: The activity and high tem perature therm ostability of catalysts supported on ceram ic m onolith for st
multaneously catalytic oxidation of CsHs, CsHes and CO using continuous flow ing reaction were investigated. The
influences of active phases com posed of Pd and m ixed non-noble metal oxides, La m odification and space velocity
on the light-off tem perature, therm ostability and the dynam ic conversion capability of catalysts were com pared.
The experimental results showed that the light-off tem perature of C;Hs and CO over Pd catalyst is lower than
that of CsHs, and the effect of high tem perature calcination of catalyst at 1150°C on the oxidation activity of CsHs
is less than that of CsHs and CO. The activity, therm ostability and dynam ic conversion activity of catalyst con-
taining non-noble metal oxides are lower than those of Pd only catalyst. La m odification can prom ote the initial
activity and high tem perature therm ostability of both Pd and non-noble metal oxides catalysts.

Keywords: noble metal; non-noble metal oxides; catalytic oxidation; activity; therm ostab ility

E ( MxOy )\ Pd ~
(Pt, Rh, Pd) Pd(M.O,+ Pd)
CO.HC NO.- s La CsHs Cs3Hs
1000C cO
(1,2]
s (A LO;)
2 3 1
,Rh 1.1
80 Pd : - (9712303)
’ (1973~ ), , ,
[2- 6]
1999-11-18

[7] *



Y-A 1L,O;.

56 21
2
(2MgO* ALO:* 5Si02)
, ALO; T T
> > 5 AT 90- 50
A Pd, B ATw 0
( ), 600C
5h, 1. 7 ’ ’ ’
1 T oo
wAL,0,/% wi/La wa/gs L'' we/% ATs'> "1 (T, 2
1 10.5 Alo 0 0.0 23.1 10007C) L ATs'= 1
2 10.5 0.0 0.96 23.1 ’
3 10.5 0.0 0.96 0.0 , Pd 1000T
4 10.5 0.02 0.0 20.0 ’ CsHs
5 10.5 0.02 0.96 20.0 CHs  CO ’ Pd
6 10.5 0.02 0.96 0.0 CsHs
2.1 C:Hgw
C:Hs CO
1.2 1.2.3 ,  CsHs
CsHs  Tso™ 1> 2> 3,
C:Hs, CsHs  CO , . - 3 66C
40C. CO  Ts™ 1> 3> 2, 1
0:2%~ 3% .CO 1.0% CsHe 1 _ a0 3 31C, Pd
0.1% .C3Hs 0.1%, 600m 1/m in,
(vs) 10000h . T s0( 2 ’
50% ) T oo( 90% Pd ’
) ) 600C (71
5h (T5") >1000C MO0,
(AT 50°), Pd
1000C 5h 1150C ,1000C , M .0,
3h (T5°) 100C , Pd Pd
(AT 5" %00 AT 16C  8C.
(AT 90- 50" "% AT o0- 50”50), 1150C s Pd
1.3 X (XRD) , Pd MO,
(RigakulID/m ax-ra) X AT Pd 1 XRD
, CuKax (A= MO,
0.154nm), 20m A, 40k V, ; ALOs ;
(20) 10°~ 80° 1150C 3h ALOs  « ;
Y-A10;.La Y-ALOs. .
, Pd C:Hs  Ts0®



57

CsH CO 1150C
a:alpha-ALOs e > ?
t:theta-Al,O5 Pd Pd
=: LaAlO; a a u
: 1150~ 600 o
,.M_MMM,LA UV e
i t 1 13C,101C 38C, 107C 34C ,
et at a
n at ’
a L JE C:Hs
a
a 2 C:Hs €O
2.2 CsHs Cs3Hs
a
CO
a 2.3 4 AT o0~ 50°°+ AT 90 50"+
AT o 50" ,
t \the
Pd , Mxo,+ Pd , MOy ,
I l I AT 5o~ 50°" 1> 2> 3, ,
10 20 30 40 50 60 70 80
20 Pd AT 90~ 50 ,
AT90~ 50 H
1.¥Y- ALO3;2.La- Y- ALO;3 3. MOy- Y- ALO3 MxOy . 3
1 XRD
3 )
2 CsHs
T 500 AT 5! 0007 600 AT s5o'!1307 600 AT 90~ 50°%° AT g0~ 50" % AT oo~ s50''%°
1 403 > 100 101
2 358 -3 19 56 77 63
3 337 3 13 28 35 42
4 364 > 136 121
5 345 15 121 97 95 33
6 336 -6 2 80 37 52
3 CsHs
T 50%%° AT 5! 0007 600 AT 59'1507 600 AT 90~ 50°%° AT go- 50" AT g0~ 50''%°
1 275 105 64 122
2 239 7 101 13 2 19
3 235 8 38 0 3 2
4 284 92 83 126
5 237 5 95 8 7 19
6 229 5 21 3 0 15
4 CO
T50600 ATSOIUOO‘ 600 ATS(]IISU“ 600 AT90~ 50600 AT&)0~ 50]000 AT90~ 50]]50
1 266 119 73 129
2 230 16 107 12 2 22
3 235 8 34 0 1 6
4 250 95 71 125
5 228 14 97 13 1 17
6 229 4 20 3 1 2




58 21
CsHs AT 90- 50 CsHe 2.4
(6]0) , 1150C 3h Pd
, La Pd 2 3
. (5.
Pd , 1150C ,
2.3 La CsHs- Cco , CsHs
C:sHs CO , CsHzs 23C.
5 ,La 3
, 2.3 ; ,3
4 , ,La 20C, La Pd
3 3
) , CsHs La
, La 5 , Pd
s To-s0'™
, A LO; Y- , La Pd CsHs
ALO; Bl 1), Cco
5 Pd
C3Hs C3Hs co
m Tsp't50 T o0~ 50'150 Tsp't50 T o0~ 50'15° Tsp't50 T oo- 50'15°
3 10 000 350 42 273 2 269 6
20 000 373 80 261 11 271 22
6 10 000 338 52 250 15 249 2
20 000 358 126 270 17 270 3

1 Huang Y et al. Catalysis and autom otive pollution control
III. Stud. Surf. Sci Catal. , 1996, 965: 431 .

2 Heck R M etal Catalytic air pollution control: Commer
cial technology. Holland: Van Nostrand Reinhold Press,
1995. 6.

3 Skoglundh M etal Cobalt-prom oted palladium as a three-
way catalyst. Appl Catal B: Environmental, 1996, 7: 299.

4 TagliaferriS et al Influence of rhodium-and ceria-prom o-
tion of autom otive palladium catalyst on its catalytic be-
haviour under steady-state and dynam ic operation. Appl

Catal. B: Environmental, 1998, 15: 159.

5 Maillet T et al. Oxidation of carbon m onoox ide, propene,
propane and methane over a Pd/A L,O; catalyst, E ffect of
the chem ical state of Pd. Appl. Catal. B: Environmental.
1997, 14: 85.

6 Lampert J K et al. Palladium catalyst performance for
methane em issions abatement from lean burn natural gas

vehicles. Appl Catal. B: Environmental. 1997, 14: 211.

,1999, 18(3):193.
8 Chou T Y etal Effects of the additiion of lanthana on the
thermal stability of alum ina-supported palladium. Catal

T oday. 1995, 26: 53.





