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Study on Preparation and Performance of Metal Oxide
Modified Mordenite Columnar Crystals
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Abstract: Mordenite with densely packed columnar crystal morphology was prepared by dynamic
hydrothermal synthesis method using hexamethyleneimine as template. Cr,O;, MgO and ZnO modified
mordenites were prepared by equal volume impregnation method, and catalytic performance on
1-methylnaphthalene isomerization-transalkylation coupling reaction was investigated. Structure and acid
properties of samples were characterized by XRD, N, adsorption-desorption, SEM and NH;-TPD. The
results indicate that, compared with mordenite with particle morphology, mordenite columnar crystals

have larger specific surface area, total pore volume and mesoporous pore volume. NH,-TPD profile
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indicates their acid strength is similar but acid density is reduced. In isomerization-transalkylation coupling

reaction of 1-methylnaphthalene with mesitylene, both conversion of 1-methylnaphthalene, mesitylene

and yield of dimethylnaphthalene are obviously improved with mordenite columnar crystals as catalyst. For

metal oxide modified mordenite columnar crystals, specific surface area and amount of medium strong acid

decrease. Selectivity to 2-MN increases, however selectivity to macromolecular by-products such as

trimethylnaphthalene decreases. Selectivity of catalysts can be adjusted by metal oxide modification.

Key words: mordenite; metal oxide; 1-methylnaphthalene; isomerization; transalkylation
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Fig. 1 XRD patterns of samples
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Table 1 Pore structure parameter of the samples

oy tbFRm R/ AR R/ MALES WALFLES M fLALES T HRE
. (m? g 1) (m? e« g 1) (ecm® » g 1) (em® « g~ 1) (ecm® » g 1) nm
HMOR 317 20 0.24 0. 16 0.08 2.97
HMOR* 457 36 0.33 0.22 0.13 2.91
Cr; 03 (5. 0)/HMOR * 376 36 0. 27 0.17 0.10 2. 90
MgO(5. 0)/HMOR * 365 31 0. 25 0.17 0.09 2.74
ZnO(5. 0)/HMOR * 372 29 0. 25 0.18 0. 09 2.69
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Fig. 5 Effects of reaction time on catalytic performance
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Table 2 Catalytic performance of samples on isomerization-transalkylation
of 1-MN with 1,3,5-TMB
FE & HMOR HMOR * Cr;05(5.0)/HMOR*  MgO(5.0)/HMOR*  ZnO(5. 0)/HMOR*
1-MN 70. 77 76. 08 67. 06 70. 98 69. 60
AL R %
1,3,5-TMB 16. 37 52. 68 27. 95 37.55 30. 35
2-MN 95. 19 82.59 93. 74 86. 30 92. 14
DMNs 2.12 10. 35 5.71 8.09 1.63
PRI Y
TMNs 1.74 3.85 0.48 1. 66 0.83
NP 0.95 3.21 0.07 3.95 2. 40
2-MN 64. 94 62. 24 59. 66 58.57 59. 23
e/ %

DMNs 1. 44 7. 80 3.63 5. 49 2.97
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on catalytic performance
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