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Study of methanol shape-selective aromatization
over Zn0/Si0,/ZSM-5 modified with mental oxide and silicon deposition

TONG Kai, LI Jun-hui, XI Zhi-wen, ZHU Zhi-rong
( Functional Material and Green Catalysis Laboratory, Department of Chemistry of Tongji University, Shanghai 200092, China)

Abstract: ZnO/SiO,/ZSM-5 zeolites were prepared from ZSM-5 by vacuum metal impregnation of metallic
oxides and silicon deposition. The resulted zeolite were characterized by XRD, BET, NH,-TPD, SEM and
TEM. Furthermore, the influence of silicon deposition time and the content of impregnated ZnO to the selectivity
and yield of p-xylene (PX) on the reaction of aromatization of methanol was investigated. The results indicated
that by twice silicon deposition and 2. 0% ZnO, the modified ZSM-5 had the highest PX selectivity. The yield of

PX could reach up to 28% at 420 C, 0.2 MPa and 1.25 h™' of methanol WHSV.
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Figure 2 SEM and TEM micrographs of ZSM-5 and ZSM-5 zeolites modified with silicon deposition
(a): SEM: ZSM-5; (b): SEM: Si0,(2)/ZSM-5; (c): TEM: ZSM-5; (d): TEM: SiO,(2)/ZSM-5
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Table 1

Specific surface area and pore structure parameters of different modified catalysts

Specific surface area A/(m’-g™")

Pore volume v/(mL-g™")

Catalyst ; -
total (BET) external internal mesopore micropore
ZSM-5 331.5 143.9 187.6 0.151 0.083
Si0,(1)/ZSM-5 313.9 129.6 184.3 0.129 0.077
Si0,(2)/ZSM-5 283.8 102.5 181.3 0.094 0.069
Si0,(3)/ZSM-5 183.5 60.7 122.8 0.061 0.033
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Table 2  Silicon content of different modified catalysts

Catalyst Silicon content w/ %
Si0,(1)/ZSM-5 3.5~4.0
Si0,(2)/ZSM-5 6.0~6.5
Si0,(3)/ZSM-5 7.5~8.0
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Figure 3 Performance of modified catalysts for reaction of MTA
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Table 3  Yield distribution of
xylene( p-xylene, o-xylene, m-xylene)

Yield w/%
Catalyst
(0):¢ MX PX
ZSM-5 4.69 10.28 4.75
Si0,(1)/ZSM-5  5.87 12.98 5.96
Si0,(2)/ZSM-5  3.02 4.19 23.28
Si0,(3)/ZSM-5  0.22 0.50 8.66
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Figure 4 XRD patterns of catalysts
with different ZnO contents
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Figure 6 Effect of ZnO content on methanol conversion
W: SiO,(2); 0:0.5% Zn/Si0,(2); A: 1.0% Zn/Si0,(2);
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Table 4 Acid content of the modified catalysts

Acid content m/(mmol-g™")

Catalyst - - -
Bronsted acid Lewis acid
ZSM-5(30) 1.21 0.35
Si0,/ZSM-5(30) 0.97 0.30
Zn0O/ZSM-5(30) 0.93 0.46
Zn0/Si0,/ZSM-5(30) 0.86 0.43
3 45 w
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