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Table 1 Pore structure of MZC and NZC catalysts

Sample ABH’I‘/(mZ : gil) Ami('m/(mz ) gil)

A/ (m’ - g™)

Viw/ (mL - g™)  V,yo/(mbl - g™) D/ (nm)

MZC 308.3 171.3
NzC 324.3 113.6

0.27 0.13 3.50

210.7 0.31 0.06 3.82

2.1.2 MZC f1 NZC (R PEfR MZC f1 NZC 4k
A NH,-TPD g &l 1 pros. & 1 A MZC
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I NH, Rt b NZC iR, X Bl MZC fEf 57 2
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Fig. 1 NH;-TPD profiles of MZC and NZC catalysts
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Table 2 Comparison of catalytic performance between MZC and NZC catalysts for the conversion of methanol to gasoline

Gasoline Life time Product distribution/w%
Sample )
yield/ % /h i-Paraffins n-Paraffins Olefins Cycloparaffins Aromatics Durene
MZC 30.2 84 32.26 7.35 3.34 48.81 6.39
NZC 33.6 144 39.81 8.85 4.13 42.15 10. 14
WMD) . 3R 2 /IR, NZC AMUEABE SR RS EAHE .
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Table 3 Pore structure of NZC catalysts loaded with different content of SiO,

Sample  Ayg/(m’ - g') Ay /(m'egl) A/ (m’egh) Vo /(mLegt) V. /(mL-gt)  D/(nm)

NZC 324.3 113.6 210.7 0.31 0.06 3.82
1% Si-NZC 319.4 115.3 204. 1 0.30 0.06 3.76
2% Si-NZC 314.7 118.5 196.2 0.28 0.06 3.56
4% Si-NZC 296. 8 130.2 166.6 0.25 0.06 3.37
8% Si-NZC 283.2 136.3 146.9 0.23 0.07 3.25
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Fig.2 XRD patterns of NZC catalysts loaded with
different content of SiO,
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Fig.3 NH;-TPD profiles of NZC catalysts loaded with
different content of SiO,
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Fig. 4 Change of methanol conversion(x) as a function
of time(¢) on stream over NZC catalysts loaded with

different content of SiO,
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Fig. 5 Change of gasoline yield(y) as a function
of time(¢) on stream over NZC catalysts loaded

with different content of SiO,
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Table 4 The compositional distribution of gasoline obtained on the N-HZSM-5 catalysts

loaded with different content of SiO,

w/ %
Sample

i-Paraffins n-Paraffins Olefins Cycloparaffins Aromatics Durene

NZC 39.81 5.16 8.75 4.13 42.15 10. 14
1% Si-NZC 38.42 6.23 9.26 4.12 41.98 8.61
2% Si-NZC 37.66 8.01 9.82 4.23 40.28 4.86
4% Si-NZC 34.03 9.85 10.42 4.24 40.46 3.23
8% Si-NZC 32.78 12.38 10. 82 4.73 39.29 1.98
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The Effect of Silylation on the Catalytic Performance of Nanosize
ZSM-5 Zeolites for the Conversion of Methanol to Gasoline

GUO Chun-lei, WANG Yin-bin, Wang Yang, ZANG Jia-zhong, YU Hai-bin
( CenerTech Tianjin Chemical Research and Design Institute Co. , Lid. , Key Laboratory of Catalysis,
Tianjin 300131, China)

Abstract; The catalytic performances of microsize and nanosize ZSM-5 zeolites modified by hydrothermal treatment
for the conversion of methanol to gasoline (MTG) were compared. The results showed that with the nanosize ZSM-
5 as catalyst, a higher gasoline yield of MTG and longer catalyst lifetime were obtained, but the durene content in
the gasoline was too high. Silylation method was used to treat the nanosize ZSM-5 zeolite, and the parent and modi-
fied samples were characterized by N, adsorption-desorption, XRD and NH;-TPD method. Their performances of
MTG were tested at the condition of temperature 380 °C, pressure 2. 0 MPa, and methanol mass space velocity
3.0 h™". The results indicated that silylation of the zeolite could decrease the concentration of strong acid sites,
specific area and pore volume. When the content of SiO, loaded on the nanosize zeolite was 2% , the catalyst life
time increased from 144 h to 180 h, and the gasoline yield increased from 33.6% to 34.4% . When the SiO, con-
tent increased continuously, both the catalyst life and gasoline yield gradually decreased. In addition, i-alkane ,
aromatic and especially durene content in gasoline decreased with the increase of SiO, loading, while olefin and n-
alkane increased, and the gasoline quality was greatly improved.

Key words : methanol to gasoline; ZSM-5 zeolite; catalyst; silylation



