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Table 1 Chemical compositions and physical properties of the samples of as-synthesized HZSM-23

Si/ Al ratio . ,
Sample Pore size (A) BET area (m"g™ )
In gel In product
HZSM-23-100 100 105 5.7 296
HZSM-23-60 60 68 5.7 330
HZSM-23-30 30 44 5.7 337
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Fig. 1 X-ray powder diffraction patterns
of as-synthesized ZSM-23
(a) HZSM23-100; (b) HZSM-23-60; () HZSM-23-30
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Fig. 2 SEM images of as-synthesised ZSM-23
(a) ZSM-23-30; (b) ZSM-23-60; (c) ZSM-23-100
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Fig.3 FT-IR spectra of adsorbed pyridine on HZSM-23
with different Si/Al ratios
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Fig. 4 The butane conversion as a function of time on stream
at 873K with 3 000mL/h/g over HZSM-23-100,
HZSM-23-60 and HZSM-23-30 catalysts
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Fig.5 Yields of ethylene and propylene as a function
of time on stream
at 873 K with 3 000ml/h/g over HZSM-23-100,
HZSM-23-60 and HZSM-23-30 catalysts
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Table 2 Distribution of product at different reaction temperature
Reaction temperature( °C ) 525 550 575 600 625 650
Methane 2.6 4.2 5.5 6.2 7.1 8.7
Ethylane 4.8 3.2 2.4 2.3 2.8 3.9
Ethylene 34.7 37.7 39.3 41.9 43.1 43.8
Propylane 9.1 6.6 7.8 8.9 6.4 7.0
Propylene 12.0 13.6 14.4 14.1 13.8 12.1
n-Butane 14.5 8.2 6.3 5.0 4.3 4.1
iso-Butene 13.5 11.5 9.0 7.6 8.0 6.3
Trans-butene 0.8 1.3 1.7 1.6 2.0 1.3
n-butene 1.5 2.5 2.4 2.9 3.0 2.1
iso-Butene 0.6 1.9 1.8 1.9 1.3 1.5
cis-Butene 1.5 2.4 2.4 2.3 2.2 1.9
cs* 4.2 6.8 7.0 6.2 5.8 6.9
X (%)* 74.0 80.3 84.7 87.4 87.7 89.6
“Conversion of butane; Reaction condition: catalyst: 0.3 g, butane: 2 mL,
GHSV; 3 000 ml/h/g, balance nitrogen, time on stream: 2 h
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Fig. 8 Stable property of HZSM-23-30 zeolite
in C4 alkane cracking
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Table 4 Elemental analysis of the coked HZSM-23-30 catalysts

Reaction Coke content (% ) The molar
time (h) Carbon Hydrogen ratio of C/H
2 0.87 0.06 1.20
10 1.08 0.12 0.75
30 1.92 0.24 0.67
70 2.09 0.22 0.79
h J5 SO, HEAETR AP RE 58 4 A2

3% it
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Direct Synthesis, Characterization and Catalytic C4 Alkane
Cracking Properties of Zeolite ZSM-23

JI Dong'* , WANG Yi', LIU Tao', SU Yi', LI Ping*, GAO Xiong-hou'
(1. Lanzhou Petrochemical Company Research Institute, PetroChina, Lanzhou 730060, China;
2. The Catalyst Plant of PetroChina Lanzhou Petrochemical Company, Lanzhou 730060, China)

Abstract ; Pure and well crystallized zeolite ZSM-23 zeolite with different Si/Al ratio were prepared under static hy-

drothermal conditions using pyrrolidine as template, colloidal silica as source of silica. The samples obtained were

characterized by powder X-ray diffraction ( XRD ), N, adsorption/desorption, scanning electron microscopy

(SEM), and FTIR of adsorbed pyridine, and was very efficient and stable catalysts for the catalytic cracking of C4

alkane. The highest C4 alkane conversion of 88.9% and the total yields of ethylene and propylene of 56.0% were

obteined.
Key words: ZSM-23; C4 alkane; Catalytic cracking



