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Abstract

During the using periods of motorcycle catalytic converters, thermal deactivation is one of
major deactivation mechanisms. Therefore, it’s necessary to find out the characteristic of
mechanisms of the catalyst deactivation, including causes, rates and degrees, etc.. The aim of this
plan is to investigate the effects of different factors on catalytic performances and characteristic
changes. By laboratory aging procedures, we could investigate the effects of different operating
conditions (including temperature, oxygen content) on catalytic performances. According to the
experimental results, support sintering is the major mechanism of thermal deactivation. The
increase of operating temperature would induce the decrease of specific surface area, the increase
of pore size and the change of catalytic activity. Among al factors, operating temperature and
oxygen content have more notable effects on catalysts. The reducing condition would affect
catal ytic characteristics more than the oxidizing condition does. Keeping engines operating under
the stoichiometric condition could get the optimal catalytic performance and extend the using
period of catalysts. The zero-order, 1st-order and 2nd-order prediction models constructed based
on the experimental data could be used to conjecture the change of specific surface area after
being operated for long time.

Keywords: catalytic converter; thermal deactivation; laboratory aging; support sintering;
prediction model
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7 421 # 7 1 kR P B

Stoiciometric
Number ~0.85 ~1 ~1.27
S
Temperature
perdit 300 + 450 - 600
°C
H,O content
10
%
Durati
uration 5. 15« 95
hr
% 422 F oy P HEFARPEF LA E
Reducing Stoichiometric Oxidizing
Atmosphere
S~0.85 S=1 S=1.27
CO; % 8 8 8
CO % 1 1 1
0
Exhaust 0, % 0.8 1 12
component CsHg ppm 1000 1000 1000
NO ppm 200 200 200
H.0 % 10 10 10
N2 balance balance balance
#2511 BRPEEEAF P REREZFRY P20 2o f
S<1 300°C 7 it
o BET * % & # Volume adsorbed Average pore
Aging time 2 3 ,
(m</g) (cm®/g support) diameter (A)
Fresh 104.1023 0.344368 132.3191
5h 72.578 0.29821 164.3528
15h 72.4855 0.295594 163.1191
25h 76.5108 0.324418 169.6062
S<1 450°C 7 i+
P ————————————————§—§—§—§—§—§—§—§—§—§—§—§—§—§—§—§—§—m—@§$§$a§—§
o BET * % & # Volume adsorbed Average pore
Aging time 2 3 ,
(m</g) (cm®/g support) diameter (A)
Fresh 104.1023 0.344368 132.3191
5h 64.4398 0.305663 189.7354
15h 60.3857 0.328042 213.2978
25h 60.1707 0.318912 212.0049
S<1 600 °C 7 it

o BET * % & #f Volume adsorbed Average pore
Aging time 2 3 _
(m/g) (cm®/g support) diameter (A)
Fresh 104.1023 0.344368 132.3191




5h 43.5666 0.274877 214.1658
15h 39.4553 0.282931 208.6265
25h 39.5847 0.286495 226.9256
2512 § ERWHEAF P FEREBFTT 20 25
S=1 300°C 7 i
o BET * % & # Volume adsorbed Average pore
Aging time 2 3 ,
(m</g) (cm®/g support) diameter (A)
Fresh 104.1023 0.344368 132.3191
5h 90.9019 0.357068 157.1223
15h 80.8135 0.338125 167.3608
25h 69.7408 0.301205 172.757
S=1 450°C 7 iv

o BET * % & #f Volume adsorbed Average pore
Aging time 2 3 _
(m°/g) (cm®/g support) diameter (A)
Fresh 104.1023 0.344368 132.3191
5h 74.5436 0.294733 158.1533
15h 72.3624 0.317669 175.5989
25h 64.1489 0.285115 177.7831
S=1 600°C 7% i

o BET * % & # Volume adsorbed Average pore
Aging time 2 3 ,
(m</g) (cm®/g support) diameter (A)
Fresh 104.1023 0.344368 132.3191
5h 66.1238 0.488402 199.2706
15h 51.4246 0.330505 257.0793
25h 45.0615 0.293935 260.9189

%513 F “PEHEAFAREREIFRF Y2 LG

S>1 300°C 7 it
o BET * % & # Volume adsorbed Average pore
Aging time 2 3 ,
(m</g) (cm®/g support) diameter (A)
Fresh 104.1023 0.344368 132.3191
5h 84.6996 0.42391 200.1947
15h 85.9274 0.368863 171.7093
25h 78.4172 0.34396 175.4514
S>1 450°C 7 i+
P —|
o BET * % & #f Volume adsorbed Average pore
Aging time 2 3 _
(m?/g) (cm®/g support) diameter (A)
Fresh 104.1023 0.344368 132.3191
5h 69.5773 0.373747 214.867
15h 71.5305 0.322896 180.564




25h 67.6841 0.312832 184.8778
S>1 600 °C 7 i
o BET * % & # Volume adsorbed Average pore
Aging time 2 3 ,
(m</g) (cm®/g support) diameter (A)
Fresh 104.1023 0.344368 132.3191
5h 55.6922 0.339802 244.0572
15h 50.6654 0.307922 243.102
25h 48.6255 0.295089 242.7441

7 521 A3 AT R RES R FREEHK B

Aging temp.( °C) Experience Model r?
I
300 D = 104.1023-1.5095t 0.0887
<1 450 D = 104.1023-2.278t 0.2233
600 NA NA
300 D = 104.1023-1.4574t 0.9357
S=1 450 D = 104.1023-1.853t 0.4882
600 D = 104.1023-2.8107t 0.6144
300 D = 104.1023-1.1555t 0.4628
S1 450 D = 104.1023-1.801t 0.1601
600 D = 104.1023 -2.78t 0.2698

3£ D NA £ £ (Dg-D)/Dp=0.5 > + ¥ 5 I 3k T )

# 522 *FF g 8- B RAOESE SR

2

Aging temp.( °C) Experience Model r
e e—————————————————————————
300 D = 98.61414e %" +10.41 0.7318
<1 450 D =54.4822¢ %" +10.41 0.7892
600 D =33.4608e *™* +10.41 0.724
300 D =87.4069¢ **** +10.41 0.9951
S=1 450 D = 68.243¢ 2™ +10.41 0.8901
600 D =61.3119¢ °*" +10.41 0.9727
300 D = 77.4997e°®* +10.41 0.6148
S1 450 D = 60.6291e °*"* +10.41 0.2503
600 D = 46.7294e " +10.41 0.9524




3£ D NA £ £ (Dg-D)/Dp=0.5 > + ¥ 5 I 3k T )

# 523 273 A8 C R RAOESE SR

Aging temp.( °C) Experience Model r?
e —
300 = 104.1023 +10.41 0.7312
—0.005t +1.7169
104.1023
<1 450 D=——"—— 41041 0.7907
0.0083t +1.91
104.1023
= +10.41 1222
600 0.0214t +3.1093 0
104.1023
_ +10.41 987
300 0.0231t +1.1629 0.9873
o1 450 __ 1041023 o4 0.8812
0.0157t+1.5114
104.102
600 = 04.1023 +10.41 0.9894
0.0568t +1.6185
104.1023
300 = +10.41 0.6214
0.0065t +1.3398
104.1023
S>1 450 = +10.41 0.2585
0.0029t +1.7165
104.1023
- +10.41 .
600 0.0213t+2.2175 0.9606




