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Therma Analysis on De-activation
of Aged ThreeWay Catalysts

Wang Daxiang, Wang Ligiong, Zhang Xingyan, Feng Changgen

(School of Mechno-Electronic Engineering, Beijing Institute of Technology, Beijing 100081)

Abstract In present paper, FTA was applied to analyze thermal de-activation of Pd-M,M,O/g-Al,O,
three way catalysts (TWC). A detailed fault tree has been gotten accordingly. The fault tree was calculated
by Boer Algebra, and fourteen parameters of process events were found out to be the reasons for de-
activation. The structure importance of these events was discussed. At the end, the effects of preparation
parameter on thermal durability of TWC were analyzed. It is shown that FTA can be used to analyze the
crucid factorsto cause the de-activation of the aged TWC.
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Fig.1 Preparing process of Pd-M,M,0,/g-Al,O; three way catalysts
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Tab.1 Effects of aging atmosphere on de-activation of the same serial three way catalysts
1%

(6(0] CsHs NO,
Al 98.98 91.48 70.08
A2 78.79 67.18 14.29
A7 100 98.29 91.90
A8 95.55 93.48 56.64
A10 74.79 42.27 8.87
Al12 71.25 45.01 2.07

SV=60000h"1; T=400C; 14.73
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2 Pd-M,M,O/g-Al,O,
Tab.2 Effects of thermal-resistant additives on de-activation of Pd-M;M,0,/g-Al,O,
1%

M,/M,
CcO CiHe NO,
Dx1 Calsr 97.02 96.89 42.50
Dx2 Y/Zr 100 97.37 93.91
A4 CelZr 100 98.62 91.18
XR8 La/Ba 94.38 88.87 52.53
SV=60000h"*; T=400C; 14.69
3 gAl0;
Tab.3 BET specific areaof g-Al,O; coating vs. heating time
/h 6 8 10 24
/X10° -kg* 30.7 26.9 18.9 5.1
T=550C
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T=A1+A2+A3
=(B1+B2)+(B3+B4+B5) +B6
=(C1*C2*C3+C3)+(C4+C5+CB) + (C7T+CB=C3+C4+C5+C6+C8
=D1+D2+D3+D4+C2=D1+D2+D4+C2
=(E1+E2+E3+Xx7+x8+x9) + E4+E5+ E6 +x2+x3+ x4
=E1+E3+E4+E5+ X2+ X3+ x4+X7+x8+x9
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= (x10 + x11 + x12 + x13 + x14) + (X1 + x2) + (X5 + x6) + F2 + X2 + X3 + x4 + X7 + X8 + X9
=X1+ X2+ X3+ x4+ X5+ X6 + X7 +x8 + X9 + x10 + x11 + x12 + x13 + x14
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Fig.2 Thermal de-activation Fault Tree of three way catalysts
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