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Scheme 1 Synthesis of MCM-41 supported catalyst MCM-41-MTO
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Fig. 1 The FT-IR spectra of MCM41, MCM-41-1, MCM41-1I,
MCM41-MTO and MCM41-MTO (h)
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Fig.2 The DR UV-Vis spectra of MCM-41, MCM41-I,
MCM-41-1I and MCM-41-MTO
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Table 1 Elemental analysis data of MCM-41-II and

MCM-41-MTO
Sample N(% ) C(%) H(%) Re(%)
MCM41-11 4.07 16.45 2.62 0
MCM-41-MTO 3.12 12.16 2.03 8.01
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Fig. 3 The XRD patterns of MCM41, MCM-41-1,
MCM41-11 and MCM-41-MTO
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Table 2 The N, adsorption results of MCM41, MCM41-1, MCM41-II and MCM-41-MTO

Sample Sper(m*/g) Pore volum (cm’/g)* Pore diamet (A)
MCM-41 821.6 0.617 25.2
MCM-41-1 690. 3 0.395 23.4
MCM-41-11 673.0 0.224 22.7
MCM-41-MTO 580.8 0. 144 21.0
“ BJH 3
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Fig. 4 The Nitrogen sorption isotherm of MCM-41, MCM-41-1, MCM-41-1I and MCM-41-MTO
% 3 SHEML LT MCM41-MTO X 12 IR 4k & Bz g L 1 gk
Table 3 Epoxidation of alkenes catalyzed by MCM-41-MTO
Entry Substrate Oxidant Time(h) Conversion( % ) Selectivity (% )
1 Cyclohexene UHP 4 >99 >99
2 Cyclohexene 30% H,0, 12 92 87
3 Styrene UHP 12 75 >99
4 Styrene 30% H,0, 12 45 21
5 1-Octene UHP 12 33 >99
6 1-Octene 30% H,0, 12 24 97

Reaction conditions; substrate 2.5 mmol, UHP or 30% H,0, 5 mmol, catalyst 0. 025 mmol, methanol 3.5 mL,

reaction temperature 20 °C

PR, 10 PO H = A R, AR S T 3R T
2 BRSOV IRY), UHP S AL MCM-41-
MTO 753 AR m i 6 4, 4 h J5 TR PRI SE 42 )%
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Table 4 Recycle test results of the heterogenized catalyst

MCM-41-MTO
) Time Conversion  Selectivity
Entry  Run times
(h) (%) (%)
1 2 6 87 >99
2 3 16 62 >99
3 4 16 33 >99
4 5 16 14 >99

Reaction conditions: cyclohexene 2.5 mmol, UHP 5 mmol,
catalyst 0. 025 mmol, methanol 3.5 mL, reaction temperature

20 C
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Preparation of MCM-41 Supported Methyltrioxorhenium and Its

Catalytic Performance on Epoxidation of Olefins

LIU Xiao-li, ZHANG Yue-cheng, GAO Yu, ZHAO Ji-quan b
(School of Chemical Engineering and Technology, Hebei University of Technology, Tianjin 300130, China)

Abstract: A bipyridyl methyltrioxorhenium (MTO) complex was supported onto the surface of MCM-41 by a multi-
step grafting method. The resulting supported MTO catalyst was characterized by FT-IR, DR UV-Vis, EA, AAS,

XRD and nitrogen adsorption. The material was used as catalyst in the epoxidation of cylcohexene, styrene and

1-octanene with hydrogen peroxide and UHP as oxidants, respectively. Catalytic study results indicated that the

heterogenized methyltrioxorhenium catalyst displayed highly active and selective performances when applied to the

epoxidation of alkenes in general, but poor performance in the case of recycle run.
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