26 1 Vol .26 ,No .1

2005 1 ENVIRONMENTAL SCIENCE Jan . ,2005
1 1,2 2 2% 2
b b b 2
(1. s 100083 ; 2. s 100085)
( TGA) (TPO) s
H, O N . : ,Cu Mo O
; ,Cur K- Mo O Cu K Mo=1:1:2, 5.1
, 327°C, H, 0 ,
:X703.5 A :0250-3301(2005)01-0028-04

Catalytic Combustion of Soot on Combined Oxide Catalysts
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Abstract : Combined oxide catalysts are prepared for catalytic combustion of soot and regeneration from diesel e missions . Thermo
gravimetric analysis( TGA) and te mperature programmed oxidation( TPO) are used to evaluate the activity of catalysts under the influ-
ence of composition ,atomic ration, H, O ,calcinations te mperature and mass ration between catalysts and soot . Results show that Cu
Mo O had high activity among double metal oxide catalysts . Among multicomponent metal oxide catalysts ,Cu- K- Mo~ O had high activ-
ity when atomic ratio Cul K Mo=1:1:2 and mass ration between catalysts and soot equals 5 1 . Under this condition,soot ignition
temperature of Cu- K- Mo O catalyst was 327 'C . H, O addition and calcinations te mperature had little influence on it ,which is one kind
of compatible catalyst for soot control and catalytic regeneration from diesel e missions .
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Table 2 Activities of double meal oxide catalysts
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Table 3 Activities of Cu- Mo O catalyst with different atomic ratio
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Cur Mo O 301 402 448
> Tio Cr Mo O 41 407 468
’ TGA 4 Cu Kk Mo O
N Table 4  Activities of Cu- K- Mo O catalyst with different atomic ratio
5 5 ( Cu K Mo) T,/ C T,/ c
Ty , , Cr K- Mo O 1:1:0.5 332 457
TG Cu K- Mo O 1:1:1 347 465
Cu K- Mo O 17102 327 435
TPO TGA Cu K- Mo O 1:1:3 342 463
, 5 Cu K- Mo O 1:1:3.5 372 445
> TPO 2.4
3
Cu Mo O 3 , Cu/ 3 Cur K- Mo O
Mo 1 » T T, (Cu K Mo=1:1:2)
365°C 425 °TC. Cu Cu Mo O , 2.
s R Cu: Mo 2 ,
=111 , Cu/ Mo > 1 , 501
,Cu Cu Mo O , ,
R Mo 1:1 s
b b
2.3 3 )
,Cu Mo , ,
0O K MoO , Cwr ,
Mo O K 3 ,
Cu K- Mo O, 5.1 s
, 4. 4 R K , , ,
3 R ,
K R 2.5 H,0
[13~15], 200 ~ 400 C,
Mo s 600 C S
5 Mo . H2 O
, Crr K- Mo O Crr K- Mo O(Cu K Mo=1:1:2)




31

700 C ,
7wt %H,0 5.

—o—T; —m—Tp

e

0 5 10 5 20 25 30
AT BB R L

2 Cuk Mo O(Cui K Mo=1: 1: 2)
T, T,

Fig.2 Curves of T;and T,for Cuw K Mo O
(Cul K Mo=1:1:2) catalyst with different mass ratio

5 H,0
Table 5

Cu Kk Mo O
H, O and calcinations te mperature influence on activity

for Cu K- Mo O catalyst

Cu K- Mo O 500 C 700 C

(Cu K Mo=1:1:2) T/C T/C TJC T,/C

327 435 342 465
337 440 357 476

,700 C

500 °C , , T;
15C;

T; 357C, 500°C

20 C, ,

500C 700°C

H,O

,HzO

Mo=1:1:2)

Cu K- Mo O( Cu: K:

(D

CuO Mo O; ;
S Cu Mo=1:1 Cu Mo O

> Cu: K Mo=1:1:2
Cu K- Mo O ,

327°C.

(2)
s 5:1

[10]

(1]

[12]

[131]

[14]

[15]

(3) Cu K Mo=1:1:2
Hzo )

Cur K- Mo O

Stamatelos A M. A review of the effect of particulate traps on the
efficiency of vehicle diesel engines[ J].Energy Convers Mgmt,
1997 ,1:83 ~89.

Makkee M, Krijinsen H C,Bertin S S,Jacob A Moulin.bench
scale de monstration of an integrated deSoot-de NO, system[ J].
Catalysis Today ,2002,75:459 ~ 464 .

Saracco G, et al.Catalytic traps for diesel particulate control[ J].
Che mical Engineering Science ,2001 ,54 :3035 ~ 3041 .
Ambrogio M,Saracco G,Specchia V.Coombining filtration and
catalytic combustion in particulate traps for diesel exhaust treat-
ment[ J].Che mical Engineering Science ,2001 ,56 :1613 ~1621 .
P Ciambelli, V Palma,P Russo,S Vaccaro.Deep filtration and
catalytic ocidation:an effective way for soot removal. Catalysis
Today ,2002,73 :363 ~ 370 .

Guido Mul ,Freek Kapteijn,Jacob A Moulijn . Catalytic oxidation
of model soot by metal chlorides[ J]. Applied Catalysis B: Envi-
ronmental ,1997 ,12:33 ~ 47 .

Fredrik Ahlstrom ,C U Inge mar Odenbrand.Combustion of soot
deposits from diesel engines on mixed oxides of vanadium pentox-
ide and cupric oxide[ J]. Applied Catalysis B: Environmental ,
1990 .,60:157 ~172.

Y. Watable , K Irako, T Miyajima, T Yoshinoto, Y Murakami.
“ Trapless Trap” —— A catalytic combustion syste m of diesel par
ticulates using ceramic foam.SAE,1983 ,No.830082 .

Guido Mul ,John P A Neeft,et al .Soot oxidation catalyzed by a
Cu/ K/ Mo/ Cl catalyst : oxides of vanadium pentoxide and cupic
oxide[ J ]. Applied Catalysis B: Environmental ,1995,6:339 ~
352.

Claudio Badini,et al.Combustion of carbonaceous materials by
Cur K- V based catalysts : Role of copper and potassium vandates
[ J].applied Catalysis B:Environmental ,1997 ,11:307 ~ 328 .
John P A Neeft , MIchiel Makkee ,Jacob A Moulin . Catalysts for
the oxidation of soot from diesel exhaust gases .I . An exploratory
study[ J]. Applied Catalysis B:Environmental ,1996 ,8:57 ~78 .
John P A Neeft, Michiel Makkee ,Jacob a. Moulin. Metal oxides
as catalysts for the oxidation of soot[ J].The Che mical Engineer-
ing Journal ,1996 ,64 :295 ~ 302 .

Hasimoto, K Miura,K Xu,J Watonabe , A Masukai H. Relation
between the gasification rate of carbon supporting alkali metal
salts and the amount of oxygen trapped by the metal[ J]. Fuel,
1986 ,65:489 ~ 493 .

Lang R J. Anion effects in alkalcatalysed steam gasification[ J].
Fuel ,1986 ,15:1324 ~1329 .

Tatsuro Miyazaki, Nobuyuk tokabuchi, Masaaki arita, Masahiro
Inoue, Isao Mochida . Catalytic combustion of carbon by alkali
metal carbonates supported on pervoskite-type oxide[ J].Energy

& Fuels ,1997 ,11:832 ~ 836 .





