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Deactivation of Silica-Alumina Catalyst in p-Xylene Isomerization Reaction*

by Takeshige Takahashi**, Toyo Kodama**, and Ken-ichi Watanabe**

Summary : When the reaction of p-xylene was carried out over a silica-alumina catalyst in the temper-
ature range from 460 to 510°C, isomerization, disproportionation and demethylation occurred simultaneously.
The activity of the catalyst for each reaction changed with process time.

Assuming that the rate of coke formation is negligibly small, the activity ratio of fouled catalyst to

fresh one can be represented by a simple exponential function of process time.

Since each coefficient of

exponent term in the ratio was different from one another, it was suggested that the activity of the ca-

talyst for those reactions decay selectively.

As the calculated deactivation coefficients of the disproportio-

nation reaction were about 2 times as large as that of the isomerization, coke formation appears to have a
direct influence on the disproportionation reaction.
The dependency of initial rate constants and the deactivation coefficients on temperature followed an

Arrhenius type equation.

When the catalytic deactivation during the reaction of p-xylene occured with process time, the rate

constant was given by the following equation;

kj=As;" exp(—E;°{RT) -exp(—A,j exp(—E,j/RT) 1)

where A is frequency factor, E activation energy and ¢ process time. kj* and «@; represent the initial
rate constant and the deactivation coefficient for the j-th reaction, respectively.
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Fig. 1 Schematic Diagram of Experimental Apparatus
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Table 2 k% (g-mol/g-cathr) and «;(min~")

Temperature (°C)
460 480 500 510

kY 0.01801 0.02728 0.04562 0.05719

kS 0.01022 0.01412 0.01976 0.02240
kS, k%, k3 |0.00006672 | 0.0001713 | 0.0002235 | 0.0003351
ks, kS, k% | 0.00003222 | 0.00007457 | 0.0001648 | 0.0002343

o, 0.002340 0.002054 0.002802 0.002870

oy 0.003075 0.003268 0.003499 0.003771
ds, de, &7 | 0.005225 0.005608 0.006015 0.006309
Us dy o | 0.004864 0.004937 0.005608 0.006139
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Table 3 Frequency Factor and Activation Energy of kS and «;

Ak® or Aaj (g-mol/g-catehr)| Ekor Ea; (kcal/g-mol)
kY 1.55 % 10° 26.7
kS 2.63x10°% 18.1
k. kY, kY 1.31x10° 34.4
kg, k3, ko 1.14x10" 45.4
a 0.130 5.97
az 0.0513 4.11
Us, d, dio 0.0948 4.23
ds, Ay, Ly 0.179 5.30
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