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Abstract: Mo-HMS was synthesized by a one-step hydrothermal method. Its structure and surface molybdenum species were characterized
by X-ray diffraction, N, adsorption-desorption, transmission electron microscopy, laser-Raman spectroscopy, and UV-Vis spectroscopy. The
results show that introducing molybdenum species into HMS does not destroy the structure of HMS zeolite. There are three molybdenum
species such as the isolated molybdenum species, polymolybdate species, and little crystalline MoOj existing in the HMS support. Compared
with impregnated MoOs/HMS and sol-gel MoO3/SiO,, the one-step method can lead to the decrease of crystalline MoOs content by 39% and
61%, respectively. In the epoxidation of propylene with cumene hydroperoxide, the catalytic performance of Mo-HMS is better than that of
MoO;/HMS and MoO3/Si0,, which is due to the higher dispersion of molybdenum species in Mo-HMS.
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Fig. 1. Small-angle XRD patterns of the Mo-HMS samples. (1)
Mo-HMS(0.018); (2) Mo-HMS(0.037); (3) Mo-HMS(0.056); (4)
Mo-HMS(0.077). The number after the sample means the Mo/Si ratio
in the synthesis solution.
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Fig. 2. N, adsorption/desorption isotherms of Mo-HMS(0.077).
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Table 1 Physico-chemical parameters of HMS and Mo-HMS sam-
ples

Surface area  Pore volume  Pore diameter

Sample (m/g) (c'lg) (om)
HMS 1150 1.0 3.8
Mo-HMS(0.018) 1060 0.8 3.8
Mo-HMS(0.037) 984 0.9 3.8
Mo-HMS(0.056) 972 0.8 3.3
Mo-HMS(0.077) 871 0.7 3.6
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Fig. 3. TEM image of Mo-HMS(0.077) sample.
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Fig. 4. UV-Vis spectrum of Mo-HMS(0.077) sample.
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Table 2 The effects of Mo loading on the catalytic performance of
Mo-HMS for epoxidation of propylene

Sample Xenp/% Spo/% Yro/%
HMS — — —
MoO;-HMS(0.018) 26.3 57.0 15.0
MoO;-HMS(0.037) 59.2 85.1 50.4
MoO;-HMS(0.056) 532 65.6 349
Mo0O;-HMS(0.077) 57.9 85.5 49.5

CHP—cumene hydroperoxide; PO—propylene oxide.
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Table 3 The catalytic performance of Mo-based catalysts prepared
by different methods for epoxidation of propylene

Catalyst CHP/Mo ratio Xenr/% Sro/% Yro/%
Mo-HMS(0.077) 1061 57.9 85.5 49.5
4%MoO;/HMS 1010 35.0 78.1 27.3
4%Mo05/Si0, 1010 33.1 76.4 25.3
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Fig. 5. UV-Vis spectra of 4%MoO;/HMS (a) and 4%Mo0;/SiO, (b) catalysts.
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Table 4  Area percent of peaks a, f, and y in UV-Vis spectra of the-
catalysts prepared by different methods

Peak area (%)
Catalyst
@ B 7
Mo-HMS(0.077) 34.6 389 26.5
4%Mo0O5;/HMS 26.8 29.5 43.7
4%Mo005/Si0, 3.5 27.8 68.7
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