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Abstract : According to the general characteristics of the coke dgpostion-deactivation of catalysts, a new way to
establish the eguation for the deactivation reaction kinetics was proposed by usng the method of predicting the
long-term reliability of stored integrated circuits. The hydrodesulf urization of redduum was given as an example
to verify this method. The revised differential equation for the deactivation reaction kineticsis - da/ dt = kga®-

1
o . -1k Td-1 . .
t™ and itsintegral formis a=[ 1 +1%)1—dtm”] . When m =0, the equation becomes a norma deacti-

vation kinetics equation; when m #0, the reaction time can be regarded as an invented reactant.
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Table1 Characterigticsof the defectiveness of the stored integrated circuits and the coke depostion-deactivation of catdyss

Item

Defectiveness of stored integrated circuits

Coke deposition-deactivat|

ion of catdyss

Indication quantity
Induction period
Boundary condition

Action mechanism

the time before defect appearing, to

formation and accumulation of defect

efectiveness, y(t)

y(0) =1, y() =0

activity coefficient , a(t)
the time before coke depostion, normaly to=0
a(0) =1, a(w) =0
cover and blockage by coke depostion!®!

1 _ 1
Formua YOO ST k(- AT = e D ke (55
, a(t) t o
Ca(y . ¢ (ARD) . a ,
B ARD. ,
ARD
Kq K o
, (2) Eq. (D
1 .41 E
a(t) =[1+ (d- 1) ke- £]° -1 (3) Inlaa -1l -Bint+inleB | =Ink w- =5 (8)
K
kd:Ed’ (3) af : Ko Eq.
E
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(1) . (4 t". ,
t , m. ; 2.
m=0 , (4 (1). )
! d=1, (4) Table 2 Properties of resduum used for hydrodesulf urization
m+1 "
a( t) —e Kemel (5) ' Item - Experimentd data
Dendty (20 )/ (kg/ m°) 971.8
w(9/ % 2.83
w(N)/ U g9 2800
(3) w (CCR)/ % 13.49
K w(Ni+V)/ (g g 118.8
a(t):[1+£"{3]"x (6)
HDS
a -1 B =m+1. ( )
d-1 (FRIPP) 600 ml FRIPP
o , ( ) 14.7
a (6) M Pa, 0.20 h"%, /
1
Inl aa - 1l =In %’ +BInt (7 1000. HDS 3.
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Table 3 Variation of HDS catdyst activity and resduum converson with running time
t 0 X a(t)/ % X! %
h % Exp Eqg. 10 Eq. 2 Eq. 10-Eq. 9 Eq. 22Eq. 9
0 370 87.2 100.0 100. 0(0. 00 %) 100. 0(0. 00 %) 87.1(0.11%) 87.1(0.11%)

50 380 92.8 96.1 96.2(0.13 %) 98.9(2.88 %) 92.8(0.00 %) 93. 3(0.02 %)

200 385 94.5 91.9 91.5(0.45%) 91.9(0.02 %) 94.4(0.09 %) 94.5(0.53 %)

500 385 93.1 84.8 86.8(2.31%) 85.1(0.40 %) 93.5(0. 45 %) 93.2(0.11%)
1000 385 92.7 83.0 81.7(1.58 %) 78.7(5.17 %) 92.4(0.33 %) 91.7(1.08 %)
1600 385 91.9 79.8 77.3(3.09 %) 74.0(7.22 %) 91.3(0.67 %) 90.3(1.74 %)
3000 385 90.3 74.0 70.2(5.15 %) 67.8(8.44 %) 89.1(1.36 %) 88.2(2.33 %)
3900 385 86.2 62.8 65.7(6. 25 %) 65.2(3.79 %) 87.8(1.87 %) 87.2(1.16 %)
5200 385 85.9 62.1 62.6(0.81 %) 62.4(0.52 %) 86.1(0.26 %) 86.1(2.33%)
6000 390 86.2 54.6 56.4(3.26 %) 53.6(1.82 %) 87.1(1.00 %) 85.7(0.58 %)
7000 393 86.2 50.3 51.2(1.84 %) 48.4(3.85 %) 86.7(0.60 %) 85.1(1.28 %)
8000 394 85.9 48.4 48.0(0.85%) 46.1(4.70 %) 85.7(0.25 %) 84.6(1.51 %)
10000 397 82.0 39.0 41.2(5.64 %) 41.2(5.64 %) 83.7(2.02 %) 83.6(1.95 %)
10800 405 83.7 33.3 32.5(2.34%) 33.1(0.70%) 83.0(0.84 %) 83.5(2.39%)
12000 410 81.3 27.0 26.3(2.74 %) 28.6(6.08 %) 80.4(1.05 %) 83.0(2.09 %)

The number in parentheses is average relative deviation (ARD) .

4.2
HDS
In—L1= =% R a(1) (9)
1- X
a(t) ( MATLAB 6.1
)
eﬁﬁ 0.5104y - 75
al) =(1+" 51ax7s t ) (10
Kap=€e"* Eg4=93893.3J/mol,d=1.013, m
= - 0.4896. (10) (9)
3.
N )
, d=7.27(d : ) K=
e E4=610991J/mol. a(t) X
3. , (2) a(t)
3.65 %, (10)
2. 60 %; X
1.00 %, 0.73 %.
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