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TiI/HMS Catalysts Prepared by the Chemical Vapor Deposition
Method and Modified by Methyl-grafting
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Abstract Ti/HMS mesoporous sieve catalysts were prepared by a chemical vapor deposition method
(CvD) and modified by methyl-grafting. The catalysts were characterized by XRD, Nj-adsorption,
ICP-AES, IR, UV-Visand *Si CPPMAS NMR, respectively, and evaluated by the epoxidation of propylene.
It was revealed that both the mesopore size and surface area of HM S were decreased after the incorporation
of titanium and methyl-grafting treatment, but the mesoporous characteristic was still maintained. Both the
titanium content and epoxidation performance were increased with the deposition time (0.5~2 h), and all
kept invariable after further deposition. The cumene hydroperoxide (CHP) conversion and the selectivity
were al enhanced after the methyl-grafting treatment. Ti/HMS prepared by CVD displays better catalytic
activity to epoxidation than Ti-HM S prepared hydrothermally.
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Figure 1 Titanium content (left) and surface area (right) as a
function of deposition time
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Figure 2 UV-vis spectra of Ti/HMS samples prepared with
different deposition time
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Figure 3 XRD patterns of HMS (A), Ti/[HMS-2 (B) and
STi/HMS-2 (C)
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Tablel Physiochemical properties of samples
Sample thoo/NM ag®/nm dp’/nm tnm V(cmPeg ) Serl(m*g ) H7%
HMS 4.46 5.15 371 1.63 1.18 919 74.1
Ti/HMS-2 4.34 5.01 3.10 2.10 0.70 801 78.0
STi/HMS-2 433 5.00 248 2.64 0.75 686 0.41

#Unit cell parameter calculated using the formula ao:2d100/\/§, ® pore diameter, “Wall thickness of pores calculated from t=ap—0.95d}, 4 pore volume, € Surface

area, ' The hydrophilicity value.
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Figure 4 Ny-adsorption isotherms and pore size distributions of
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Figure5 IR spectrarecorded from the self-supported wafers (a)
and KBr wafers (b) of (A) HMS, (B) Ti/lHMS-2, and (C)
STi/HMS-2
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Figure 6 %Si CP/MAS NMR spectra of HMS (A), and
Ti/HMS-2 (B), and S-Ti/HMS-2 (C)
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Figure8 CHP conversion and selectivity to PO as a function of
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Figure9 CHP conversion and selectivity to PO as a function of
deposition time for silylated Ti/HMS-n

K2 FEMAEACTERELLEL
Table2 Comparison of catalytic performance of samples

Wu, P.; lwamoto, M. J. Chem. Soc., Faraday Trans. 1998,
94, 2871.

Sample Ti content/% CHP conversion/% Selectivity to PO/%
TiIIHMS-2 24 63.1 711
STiIIHMS-2 14 98.5 95.4
Ti-HMS(50) 2.0 52.3 63.8
S-Ti-HMS(50) 1.0 75.3 95.8
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