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One-step Hydrothermal Preparation of Encapsulated Pt@H-ZSM-5 and
Its Performance for Propylene

XU Xiao'an, TANG Xue, Deng Xiangyang, YAO Yue
(College of Chemical Engineering and Materials Science, Tianjin University of Science and Technology, Tianjin 300457, China)

Abstract: Platinum (Pt) was encapsulated in ZSM-5 by an one-step hydrothermal method for dehydrogenation of propane to prepare
propylene (PDH). The catalysts were characterized by X-ray diffraction, specific surface area measurement, H,-pluse, scanning
electron microscopy and transmission electron microscopy. Under the optimal reaction conditions, the propane conversion and
propylene selectivity are 48% and 57%. In addition, the catalytic system can also resist the toxic effect of DBT, and the propane
conversion and propylene selectivity are not reduced with DBT containing a catalytic system.
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Fig. 2 SEM and TEM images of different catalysts and Pt metal particle size distributions

x1 EAFIERP PSS
Table 1 Pt content of the catalyst samples

Sample w(Pt feeding)/% w(Pt, XRF)/% w(Pt, EDAX)/%
Pt/ZSM-5(C) 0.40 0.39 0.38
Pt/ZSM-5 0.40 0.38 0.38
Pt@ZSM-5 0.40 0.37 0.11

w is mass fraction.
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pore size distributions of Pt catalysts
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Table 2 BET specific surface area. Pore structure and
Crystal cell parameter of the Pt catalysts

Crystal cell parameters

Catalyst SBET/(mZ-g’I) dy/nm

a/nm b/nm ¢/nm
Pt/ZSM-5(C) 261 3.8 2.014 1.996 1.343
Pt/ZSM-5 308 3.8 2.016 1.993 1.346
Pt@ZSM-5 344 39 2.016 1.996 1.343

Sger: The specific surface areas of each sample were measured by the
Brunauer-Emmett-Teller (BET) method; d,,: Pore size; a, b, c: A lattice

parameter can be used to characterize the quality of single crystals.
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Fig. 4 NH;-TPD profiles of the Pt catalysts
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Table 3 Total acidity and Pt dispersion of the Pt catalysts

Acid amount Pt dispersion

Sample No.

Weak Moderate  Strong Total %
Pt/ZSM-5(C) 6.1 36.8 59.3 102.2 21
Pt/ZSM-5 4.7 353 59.0 99.0 25
Pt@ZSM-5 4.8 36.6 58.6 100.0 39
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Fig. 5 TG-DSC curves of the Pt catalysts.
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