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Table 1 Comparisons of the Catalytic Performances of

HMS-Ti-DET and NaY-Ti-DET

catalvt Ti loading  conversion  turnover  selectivity
Y / (mmol-g™)  / mol% number” ! %
NaY-Ti-DET¢ 0.21 31.1 0.55 100
HMS-Ti-DET 0.93 40.1 0.16 78.1

a: Reaction conditions: 0.1 g of catalyst, 0.9 mmol of cin-

namyl alcohol, 1.08 mmol of TBHP, 1 mL of CH,CL.

Reaction was carried out at 298 K for 24 h.

b: Calculated from (the conversion of cinnamyl alcohol x

the molar amount of cinnamyl alcohol) / (Ti loading (the

used amount of catalyst x reaction time (h)).

c: Catalyst was prepared at 393 K.
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Table 2 Effects of Prepared Temperature of
NaY-Ti-DET on Their Catalytic Preperties

temperature  Ti loading reaction  conversion selectivity
/K / (mmol-g™)  time / h / mol% ! %
12 10.0 100
298 0.15 24 23.5 100
30 26.6 100
12 10.2 100
333 0.10 24 17.5 100
30 21.8 100
12 14.0 97.7
363" 0.16 24 243 97.5
36 35.8 93.7
72 41.3 91.2
393 0.21 12 21.2 100
24 31.1 100

a: Reaction conditions were the same as Table 1.
b: A small of by-product was formed through the opening

of the epoxides in presence of a trace of water.
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Table 3 Effects of Temperature on the Catalytic

Reaction of NaY-Ti-DET

temperature / K time / h conversion / mol%  selectivity / %
4 3.6 100
273 12 12.3 100
24 23.1 100
4 6.5 100
298 12 21.2 100
24 31.1 100
4 28.5 96
313
8 339 98

a: Reaction conditions were the same as Table 1, except

for reaction temperature.
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Table 4 Effects of Amount of NaY-Ti-DET Catalyst on

the Reaction

amount of fime / h conversion turnover selectivity
catalyst / g / mol% number ! %
12 7.1 0.51 89.9
0.05 24 14.7 0.53 96.9
48 22.2 0.40 99.2
4 6.5 0.70 100
0.1 12 21.2 0.76 99.5
24 31.1 0.56 99.8
4 8.2 0.59 100
0.15 12 22.8 0.54 100
24 314 0.37 99.4

a: Reaction conditions were the same as Table 1, except
for the amounts of catalyst.
x5 FEUFNAENREAFMM
Table 5 Effects of Amount of Oxidant on the Reaction

TBHP : cinnamyl

conversion

alcohol (mol ratio) time /'h / mol% selectivity / %
0.5" 12 8.7 87.9
24 11.1 91.1
0.8 12 16.9 100
24 18.2 100
1.2 12 212 100
24 31.1 100

a: Reaction conditions were the same as Table 1, ex-
cept for amounts of oxidant.
b: A small of by-product was formed through the open-

ing of the epoxides in presence of a trace of water.
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Table 6 Recycling Experiment for the Epoxidation of
Cinnamyl Alcohol with TBHP

catalysts cycle  conversion / mol%  selectivity / %
fresh 31.1 100
NaY-Ti-DET 1 34.0 96.7
2 42.8 100

a: Reaction conditions: Reaction time and temperature were
24 h and 298 K, 0.1 g of catalyst, 0.9 mmol of cinnamyl al-
cohol, 1.08 mmol of TBHP, 1mL of CH,Cl, as solvent.
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Studies on NaY Encapsulated Titanium Tartrate Complex

LU Ai-Xia FU Zai-Hui* YIN Du-Lin XU You-Zhi MING Du-Juan YANG Qing YIN Dong-Hong
(College of Chemistry and Chemical Engineering, Hunan Normal University, Changsha 410081)

Titanium tartrate complex has been embedded into the super-cage of NaY zeolite carriers by using a “ship-
in-bottle” method, which was confirmed by FT-IR. and UV-Vis diffuse reflection spectra . In catalyzing the epox-
idation of cinnamyl alcohol with TBHP as an oxidant, Ti complex encapsulated into NaY showed the high catalyt-
ic turnover numner and the better selectivity for the epoxides than Ti complex grafted onto HMS. The reused test
indicated that NaY-Ti-DET possessed the excellent stability, and could be recovered and repeatedly used many

times without being loss of activity.

Keywords: NaY Ti tartrate catalytic oxidation epoxidantion of cinnamyl alcohol



