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Simulated Degradation of a Catalytic Converter
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ABSTRACT

Use of a phenomenological model, developed for prediction of catalytic deactivation, is demonstrated in
comparing harshness of different driving cycles that are currently used to rapidly age catalytic converters on
engine test benches. The model shows that seemingly equivalent driving cycles cause the catalytic converters to
reach significantly different levels of deactivation. The comparison of the model prediction with the limited
vehicle data seems encouraging despite the simplicity of the model at the current stage of its infancy.

F 8 7)% 80 : Catalytic converter(Z 7l % %)), Catalytic deactivation(Z =] & 3}), Rapid aging(¥&E3}),
Prediction model for catalyst aging(Zrff &3} &)
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Table 1 Specifications of three-way catalytic converter

. 0.95 kg/m’ (26.9 g/ft")
Precious metal
P/Rh=10/1
. 0.0018m’ (1.8 1)
Monolith .2
400 cells/in

Zol Bge)nt

Fig. 1& Zuj @A 2 =7} 800°Col it F<d
H) 7} 247k 16, 17, 18 & 1991 =7 ol A & 3} A| 3
Aol Wt stz S0 g BYEE 4
(9)9] w2 AW A sol ok Fig. 12 490
A3kl Buhapel mekd gAE: A
Bashed, §U% SR E T
5wl sfsp, S5 2] @ s}
FA| 16 ol5ke) 2 A BY =
Aol MR A W 18 o) 4] T

1

~20 A7k ol o) B =T} A

L

pic
—\?\—"
rE

lo Ho
fre

™o
d2

z
N
-
=

NE
< F

2 B

o

7

i

=2
X
4“-:

¢
-l
UO
—
O
t\)

o
o
Er
[0
Lok
it
i
ox,
i
T
20 =
o
L

®)2 B3] 9o AARAG AEAE
14 Fi2 A sh golel A3 AR
Uel 29 Fig. 29} 7ttt 800°C 9] <l
Fol 4 o Zuhel H5ge

=] (
= i

o

rﬁ e

.dfﬂu
o
o
2

H, Z 710l vt

Activity

) 10 20 30 40 50
Accumulated Aging Time(hour)

Fig. 1 Simulated degradation of catalytic activity at steady
states. Monolith bed temperature : 800°C. Air-fuel
ratios : 16, 17, 18, and 19
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perature of monolith bed : 600, 800 and 1,000°C
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Fig. 4 Conversion efficiency during faster aging accord-
ing to the cycles in Table 2
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