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Deactivation and Regeneration of Ti/HMS Catalyst
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Abstract: Using cumene hydroperoxide as an oxidant, the deactivation and regeneration of the TiI/HMS (titanium-containing hexagonal
mesoporous silica) catalyst were studied for epoxidation of propylene to propylene oxide. The structure and surface species of the fresh and
used catalysts were characterized by X-ray diffraction, Fourier transform infrared spectroscopy, ultraviolet-visible spectroscopy, and thermo-
gravimetry analysis. The results indicated that the main reason for catalyst deactivation was that the active sites on the catalyst surface were
covered by polymer molecules produced during the reaction. The catalyst deactivation was not due to the transformation of tetra-coordinated
Ti species to hexa-coordinated, octa-coordinated, or even anatase species. Hot cumene washing could partly restore the catalyst activity, but
the low-temperature carbon-burning could restore the catalyst activity nearly to the level of fresh one. Therefore, the deactivated Ti/HMS
catalyst was renewable and its activity could be restored by a proper regeneration method.
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Fig. 1. Regeneration of the Ti/HMS catalyst by washing with hot sol-

vent.
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Fig. 2. Regeneration of the Ti/HMS catalyst by carbon-burning at low
temperature.
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Fig. 3. XRD patterns of the fresh catalyst (1) and used catalyst (2).
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Fig. 4. FT-IR spectra of the fresh catalyst (1) and used catalyst (2).
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Fig. 5. UV-Vis spectra of the fresh catalyst (1) and used catalyst (2).

224 fEWAFIEY TG 547

Kl 6k 3t B A A4 75 RN 8 2 2R3 R A R ) TG 43
Prah . nTLUE W, 58 4 A0 R0 AH L, 35890 230 M
FILE 240~450°C (A )R AU 2. Horp 2k
AL G PR v ) Y R R B A ) A i
DRI i, 6 43 2R 0 AL TR IR 2R B A0 22, ot |l T8 O
Sk T R R R A A R RS T

100

94:AAlAAA‘lAAAAlA‘A‘lAAAAl“AAlAAA‘l‘AAA
100 200 300 400 500 600 700 800

Temperature (°C)

6 FEHEAFIMEBY K FELTIN TG DMER
Fig. 6. TG curves of the fresh catalyst (1) and used catalyst (2).
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