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TiCl3 Ti-MCM-41 Table 1 Sdective oxidation of styrene on Tr MCM-41
[6] [71 samples with different contentsof titanium
1 a Converson _ Sdlectivity®(%) Hz0,
a- v 30%  HO Sanple (%) A B eficiency (%)
, Ti-MCM- Ti-MCM-41(200) 3.8 67.1  32.9 85.4
41 _ Ti-MCM-41(120) 5.7 68.1  31.9 83.3
Ti-MCM-41(80) 7.2 74.0  26.0 86.7
Ti-MCM-41(40) 4.3 47.8  52.2 84.6
1 a. The numbers in parentheses are the S/ Ti nolar ratios in the
_ synthess gd.
a b. A~ benzadehyde, B — phenyl epoxyethane.
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Fig1l The reaction network for oxidation of styrene ' )
2.2 Q- Ti-
MCM-41 a-
, Ti-MCM-41 2.
2 Ti-MCM-41 a-
Table 2 Sdective oxidation of d-methyl styrene on Ti-r MCM-41 samples with different contentsof titanium
Samol Reaction Converson Sdectivity?( %) H,0, dficiency
e time (h) (%) A B C D (%)
Ti-MCM-41(200) 3 2.60 62.5 8.6 25.6 3.5 85.4
12 2.90 68.7 - 28.0 3.3 86.2
Ti-MCM-41(120) 3 2.35 58.4 10.0 30.0 1.6 83.5
12 2.67 64.0 - 33.5 2.5 84.2
Ti-MCM-41(80) 3 1.95 48.6 9.6 38.5 3.3 81.3
12 2.63 55.6 - 41.9 3.5 82.6
Ti-MCM-41(40) 3 2.38 53.4 11.1 33.1 2.2 80.5
12 2.81 58.5 — 38.9 2.6 81.2

a. A — acetophenone, B —a-methyl phenyl epoxyethane, C —d-methyl phenylacetddehyde, D —a-methyl phenylethanediol .
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Fig2 The reaction network for oxidation of 2.3 T-MCM-41
a-methyl styrene 3.
3 Ti-MCM-41
Table 3 Sdective oxidation of cyclohexene on Ti-MCM-41 samples with different contentsof titanium
e Ti/ S Converson Sdectivity®( %) H,0, eficiency
molar ratio (%) A B C D E (%)
Ti-MCM-41(200) 0.0105 24.7 54.7 18.6 14.5 7.3 4.9 90.2
Ti-MCM-41(120) 0.0162 43.0 53.6 16.5 14.7 12.1 3.1 88.6
Ti-MCM-41(80) 0.0235 45.2 51.9 14.5 14.4 16.0 3.2 89.4
Ti-MCM-41(40) 0.0373 66.8 46.9 11.3 15.9 23.7 2.2 86.7

a. A~ epoxy cydohexane, B — cyclohexen-1-ol , C— cyclohexerr1-one, D — cyclohexanediol , E— others.
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- 191 Fg 3 The reaction network for oxidation of cyclohexene
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Synthesis of Ti-MCM-41 Using Colloidal Silica and Titanium Trichloride
. Catalytic Activity of Ti-MCM-41 Molecular Sieve

YU Jiangiang*, L1 Can', XU Le?, L | Mdjun®, XIN Qin*, L IU Zhongmin?® "
(1 State Key L aboratory of Catalysis, Dalian Institute of Chemical Physics,
The Chinese Academy of Sciences, Dalian 116023, China;
2 Dalian Institute of Chemical Physics, The Chinese Academy of Sciences, Dalian 116023, China)

Abstract : The cataytic properties of the Ti-MCM-41 molecular Seve syntheszed from colloida dlica and
TiCl3 were tested in the epoxidation of styrene, a-methyl styrene and cyclohexene usng 30 %H,0, lution
astheoxidant. The cataysts show excdlent catalytic properties and the substrate converson and the product
sectivity are comparable with thosein the case of Ti-MCM-41 syntheszed from organic precursors. The re-
sultsobta ned from the three olefins with different structureindicate that the main procedure of the oxidation
of olefins with termind C= C bond is the oxidative cleavage , while that of cyclohexene is the epoxidation.
Key words: mesporous molecular seve, Ti-MCM-41, styrene, d-methyl styrene, cyclohexene, sdective
oxidation , epoxidation
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