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Abstract— Modified H-mordenites were prepared and subjected to Xylene isomerization reaction to gain insight into
surface chemistry of zeolite catalysis. Modification steps include ion-exchange with transition metal, steam treatment
at 500°C, and dealumination with boiling hydrochloric acid.

The activity and shape selectivity of those variously treated mordenites on the liquid phase isomerization of xylene
were compared with those of the untreated mordenites. The experiments were carried out under the condition of
5.8g-xylene/(hr) (g-cat) at 260°C and 30 atm.

Mordenites ion-exchanged with Co, Ni, and Fe salts as well as treated with steam at high temperature showed con-
siderable reduction of deactivation. On the contrary the dealuminated mordenites are not effective for the selective
isomerization of xylene and rather increase the disproportionation of xylene.
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Table 1. Typical properties of mordenite
(Large port).
Norton Zeoloni 900 20-50 mesh aggregate

Surface area 490 - 530m’/g

Bulk density 640kg/m*
Physical

Unit Cell Constant |a==18.15 b=20. 44
properties

c=7.501

Effective Pore [6.2A

Diameter

Al Atom/unitcell |8

Si0, 78.53wt%

AlO, 12. 53wt%
Chemical

Na,O 8. 94wt%
composition

Si0,/AlLO; ratio | 10

Na,0/Al,0, ratio| 1. 17

Unit Cell Content Na; 63 Al e Sige2r 096 24H,0
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Table 3. Composition of metal cation exchanged

mordenite.

metal loaded metal No.of atom | exchange

catalyst atom wt % | unit cell Yo
HFe (I }M-8.3 0. 427 0.221 8.3
HFe(M)M-28.7 15 0.765 28. 67
HFe () M-44 2.2 1. 173 44
HCo (1 )M-6.5 0.529 0.26 6.5
HNi (I )M-7.05 0.572 0. 282 7.05
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Table 2. lon exchang condition for mordenite and Y type faujasite.

Catalyst Reagents Conc'n Temp. | Time No. of Batch
Exchange

HM Ni, Cl Saturated 90T 6hr 4

HY NH,C! Saturated 0T 6hr 2
HFeM-8.3 FeiNO,}, - 91,0 0. 01N 80°C 2hr 1
HFeM-28.7 Fe(NO,), - 9H,0 0. 15N 80T 30hr 1
HEeM-44 Fe(NO,), - 91,0 IN 80T 20hr 2
HNiM-7. 05 NiCl, - 6H,0 0.1N 80C 30hr 1
HCoM-6.5 Co(NO,), - 6H,0 0.1 N 80C 30hr 1
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Fig. 1. Thermal analysis for NH .M and NH,FeM-28.7.
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Fig.5. Flow diagram of experimental unit.
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Table 4. Initial activity and ratio of disporper-

tionation to isomerization at 260C.

Disproportionation
———————— X

Catalyst Total conversion — 100
Isomerization

HM 68 3.1

HM; 64 2.1

HFeM-28.7 64 1.2

HM, 84 55.5

HY 80 90.9
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