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0.5h, JERL A K. 7 FRE—E 71 CTAB /K%
WA , BHIEIEL B . ¥ BIMA A
RS PE 1 h JER AR R 28, 100 °C i — R i
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Fig. 1 XRD patterns of FER zeolite and ReFM sample
(a)the region of low angle; (b) the region of high angle
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Fig. 2 Infrared spectra of ReFM and MCM-41
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Fig.3 DTG curves for uncalcined ReFM and MCM-41
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Table 1 N, adsorption data and hydrothermal stability analysis of samples

N, adsorption data

Hydrothermal stability analysis

Samples — — D
Sper(m® . g7 Wp(em® . g7 Dy (nm) a,” (nm) T? (nm) Relative crystallinity® Relative crystallinity®
ReFM 627.38 0.79 2.77 4.54 1.77 103.8% 95.6%
MCM-41 1018.41 0.87 3.00 4.15 1.15 23.8% 0

(@D Unit cell parameter ; @Pore wall thickness, T =a,-D,; @ Relative crystallinity of samples treated in boiling water for 24 h;

(@Relative crystallinity of samples treated in boiling water for 48 h

627.38 m* . g”', MifLBEEII] AR, B MCM41

1. 15 nm 38 1. 77 nm. X2l T ReFM {7
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Fig.4 NH,-TPD curves for FER zeolite, ReFM and MCM-41
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Table 2 The catalytic data of FER zeolite, ReFM and MCM-41

Temperature (°C)

Samples W (%)
500 550 575 600 625 650
FER conversion 67.90 89.42 94.28 98.02 99.08 99.56
C,~ +C, " 33.91 43.56 43.98 40.55 36.15 29.16
Aromatics 7.87 12.00 15.20 19.36 19. 81 20.46
ReFM conversion 48. 65 65.91 77.13 85.38 90.74 94.01
C,~ +C;7 30.57 40. 88 47.91 51.38 52.29 49.90
Aromatics 3.75 6.20 9.50 13.11 16. 60 19.38
MCM-41 conversion 24.73 30.44 36.84 41.57 44. 68 46. 69
C,~ +C, " 3.85 5.42 6.99 11.12 11.10 10.79
Aromatics 0 0 2.04 2.36 3.07 3.84
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The Preparation and Catalytic Performance of Mesoporous
Molecular Sieve by Recrystallization of FER Zeolite

PAN Rui-li"?, LI Yu-ping’, TAN Qun-jun', LI Sha', DOU Tao'

(1. Research Institute of Special Chemicals, Taiyuan University of Technology, Taiyuan 030024, China;
2. Academy of Chemical and Biological Engineering, Taiyuan University of Science and Technology,
Taiyuan 030024, China;

3. College of Materials Science and Engineering, Taiyuan University of Technology,

Tatyuan 030024, China)

Abstract: The mesoporous molecular sieve with the structure of MCM-41 was prepared by recrystallization of FER
zeolite in thicker NaOH solution in the presence of cetyl trimethyl ammonium bromide. The mesoporous materials
were characterized by X-ray diffraction (XRD) , Fourier transform-infrared spectroscopy ( FT-IR) , thermogravimet-
ric analysis ( DTG), N, adsorption, temperature programmed desorption of NH, ( NH,-TPD) and hydrothermal
treatment methods. Catalytic performances of samples were investigated using catalytic cracking of C, hydrocarbons
to light olefins as probe reaction. The results indicate that the synthesized sample ReFM has ordered hexagonal
structure with FER zeolite secondary units in its pore walls. And because of proper pore diameter and acid proper-
ties, the synthesized material ReFM obtained 52.29% of light olefins yield at 625 °C in catalytic cracking of C, hy-
drocarbons reaction.

Key words: FER zeolite; secondary units; recrystallization; mesoporous molecular sieves; C, hydrocarbons



