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ABSTRACT

The deactivation and the selectivity of o-xylene isomerization reaction have been studied on
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silica-alumina, faujasite-Y and mordenite catalysts. Improving of catalytic stability has been
attempted by using two types of treatment; wet air treatment, transition metal loading by ion

exchange.

Wet air treatment and/or transiticn metal loading reduced the deactivation rate, but did
not change the initial activities on o-xylene isomerization reaction of H-mordenite catalyst.
Especially wet air treatment and/or transition metal loading of mordenite catalysts improved

the isomerization selectivity.

As the deactivation proceeded, the isomerization selectivity was increased on zeolite catalysts.

The selectivity of faujasite-Y catalysts is concave to total conversion axis,
tivity of mordenite catalysts is convex to total conversion axis. On the other hand,

whereas the selec-
the selec-

tivity of silica-alumina showed constant values for total conversion.
The iscmerization selectivity on cobalt loaded mordenite was higher about 100 times as much

as that on faujasite-Y type catalysts at total conversion of about 30%.
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Table 1. Some properties of silica-alumina
and various zeolites

Catalysts | Si02/Al0s a?:;f;%?g metal wt%
. [

Silica-

Alumina 5. 67 468 -
HY 4.74 900 —
HCoY-25 4.74 900 3.8
HCrY-25 4.7 900 2.8
HCrY-54 4.74 900 5.8
HCry-68 = 4.74 | 900 7.3
HM [10 490 —
HCdM-25 | 10 490 3.8
HCoM-15 ' 10 490 2.4
HNIN-7 ' 10 490 0.5
HFeM-28 @ 10 49 | L5

(The numerical values on the names of catalysts
indicate the percentage of ion exchanges.)
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Fig. 1. Xylene isomerization activity vs. time
on stream on Y-type faujasite; AHCrY-
25, [JHCrY-54, QHCrY-68, <OHCoY-
25, VHY, ¢SA.
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Table 2. Inital activities (Ro) and deactivation
factors(n’) on Y-type faujasites

4

Catalysts ROI;( ,10 (mol n’

HY 300 ! 0.08
HCoY-25 280 0.08
HCrY-25 452 0.42
HCrY-54 290 0.14
HCrY-68 29) { 0. 07
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Fig. 2. Xylene isomerization activity vs. time
on stream on mordenite; VHM, GHCAM-
25, [JHCoM-45, VHFeM-28, OHNiM-7
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Fig. 3. Xylene isomerization activity vs. time
on stream on steam trzatel mordenite;
A HFeMs-28, 1HCoMs-45, W HMs,
(OHNiMs-7 (subscript 's’ means steam
trzated catalyst)
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Table 3. Initial activitizs (Ro) and dsactiva
tion factors(n’) on Mordenitzs (heat-
treated with and without wet air)

heat treated wet air treated
sample | sample
Ro X 10* | i Ro X 10*

Samples |(gmol/ n’  (gmol/ 1 n’

h-gcat.)\ | “h-gcat.)
HM 460 0. 64 388 | 0.05
HCdM-25 412 0.20 —
HCoM-45 345 0.08 384 0.03
HNiM-7 460 | 0.28 375 | 0.03
HFeM-28 4690 0.16 235 l 0.00
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Fig. 4. Selectivity for isomerization on morde-
nite, Y-typs faujasite and silica-alumina;
7HMs, OHNiM;s-7, AHCoMs-45, [JHFe
Ms, -28, AHCoM-45, @HNiM-7, MHFe
M-28, YHM, AHCoY-25 WHY, JHCr
Y-25, [WHCrY-54, ¢HCrY-68, OSA.
(subscript‘s’means steam treat=d catalyst)
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