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Preparation, Characterization and Catalytic Performance of Supported Titanium
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Abstract: Titanium silicalite-1(TS-1) zeolite membranes were successfully prepared on porous a-Al,O; tubes
using hydrothermal synthesis method for epoxidation of propylene to propylene oxide (PO). SEM, XRD, FT-IR,
and UV-vis spectroscopy were used to investigate the effects of Ti/Si molar ratio on surface morphology and
structure of the TS-1 zeolite membrane. When the Ti/Si molar ratio was set between 0.01 and 0.04, continuous
and compact TS-1 zeolite membranes were deposited on the porous support. The obtained TS-1 membranes dis-
played typical characteristics diffraction peaks of MFI structure. With the increase of the Ti/Si molar ratio, the
deposition amounts of the TS-1 zeolites decreased. As a result, some intercrystalline defects were formed and the
propylene permeance increased. For the TS-1 membranes prepared with the Ti/Si molar ratio of 0.03~0.04, poor
PO selectivity and low PO formation rate were observed in the epoxidation reaction of propylene. This was at-

tributed to the formation of extra-framework TiO, in the TS-1 membranes that could catalyze the decomposition
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of hydrogen peroxide. In contrast, the TS-1 membrane prepared with the Ti/Si ratio of 0.02 exhibited the best

catalytic performance. The conversion of hydrogen peroxide, PO selectivity and PO formation rate were 12.43%,

95.80% and 15.78 mmol/(h-g), respectively. Moreover, the regeneration tests revealed that the catalytic ability of

the TS-1 membrane was relatively stable after regeneration for 8 times. And the TS-1 membrane was easier to be

separated and recovered after reaction.
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Table 1 Preparation conditions of the TS-1 membranes

Ti/Si . Synthesis solution
Sample . Time/h
ratio TEOS TPAOH TBOT H,O
Toor 0.01 48 1 0.36 0.01 250
To.02 0.02 48 1 0.36 0.02 250
To.03 0.03 48 1 0.36 0.03 250
To.04 0.04 48 1 0.36 0.04 250
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Fig. 1

SEM images of porous a-Al,O; support (a), seeded support (b) and TS-1 membranes with different Ti/Si molar ratios

((¢) 0.01, (d) 0.02, (e) 0.03, (f) 0.04)
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Fig. 2 SEM images of the TS-1 zeolites collected from bottom
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terms of H,O, conversion, PO yield, PO selectivity (a) and PO
formation rate (b) in the epoxidation of propylene
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