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1.Experimental
1.1 Synthesis of support
The silicalite-1 (S-1) seed and TS-1 were prepared by the method of hydrothermal synthesis[1]. 
For H-S-1 zeolite, 3 g S-1 and 15 mL of tetrapropylammonium hydroxide (TPAOH, 2.0 M in H2O) were stirred in the beaker for 1 h, and then transferred into the Teflon reactor, which was then placed in a homogeneous reactor at 443 K for 24 h. The product was centrifugated, washed for several times, dried overnight in a vacuum oven, and then calcined at 823 K in air for 10 h to remove the template agent. The product was marked as H-S-1.
For TS-1/S-1or TS-1/ H-S-1 zeolite, 3.9 mL TPAOH was dissolved in 13 g distilled water at room temperature. Then, 9 g of tetraethyl orthosilicate (TEOS, AR) was added into the solution. Once the mixture became clear and transparent, 0.16 mL of tetrabutyl titanate (TBOT, AR) dissolved in 5 mL of isopropanol (IPA, AR) was added. Then the required amount of S-1 or H-S-1 was added. The solution was heated to 80 °C and stirred for 30 min. The resultant solution was transferred into Teflon autoclave and placed in an oven at 170 °C for 24 h. The product was centrifugated, washed for several times, dried overnight in a vacuum oven, and then calcined at 823 K in air for 10 h to remove the template agent. The products were marked as TS-1/S-1-n or TS-1/H-S-1-n, and n meant the weight (g) of S-1 or H-S-1.
1.2. Preparation of catalysts 
5 mL of chloroauric acid (HAuCl4·4H2O, AR), 5 mL deionized water and 0.5 g TS-1, TS-1/S-1 or TS-1/H-S-1 powder were stirred in the beaker for 30 min. After that, 0.1 mol/L Cs2CO3 solution was added to adjust the pH value to 7.0. After being stirred for 4 h, the precipitates were collected by centrifugation, washed once and then dried overnight. The samples were marked as Au/TS-1, Au/ TS-1/S-1 or Au/TS-1/H-S-1.
1.3. Catalyst Characterization
The XRD pattern of the sample was taken on Beijing Purkinje General equipped with Cu Kα radiation (λ = 0.15418 nm). Coordination environment of Ti was evaluated by the UV-vis spectroscopy that was performed on UV-2600 using BaSO4 as the reference. FTIR spectra were recorded on Nicolet IS10 using pure KBr as background. The surface areas and pore volumes of the samples were measured by N2 adsorption/desorption isotherms by Micromeritics ASAP 2460. The TG curves were obtained by the Thermogravimetric/differential thermal synchronization analyzer TGA/SDTA851e. XPS was carried out on Thermo-VG Scientific Escalab 250 with Al Kα radiation. Binding energies were referenced to C1S (contaminant carbon) peak at 284.6 eV. The high resolution transmission electron microscopy (HRTEM) images were taken on a G2 F30 S-Twin microscope, and the scanning electron microscopy (SEM) images were obtained on a Hitachi S-4800 field-emission scanning electron microsope. Ammonia temperature-programmed desorption (NH3-TPD) was used to detect the surface acidity of support on Autochem II 2920 chemical adsorption analyzer.
1.4. Catalytic Performance
The epoxidation of propylene was performed in a fixed-bed reactor (i.d. = 8 mm) loaded with 0.15 g catalysts (60-80 mesh). The feed gas is the mixture of C3H6, H2, N2 and O2, with the ratio of 1/1/1/7 under atmospheric pressure, corresponding to a space velocity of 14, 000 mL h-1 gcat-1. The catalyst was directly activated as the temperature increased from RT to 170 °C at a rate of 1 °C min-1 and then kept at 170 °C for 8 h. The concentrations of reactants and products were analyzed online by gas chromatography (GC; SP-3420A) equipped with FID (KB-wax capillary column) and TCD (5A column) detectors. No PO was detected in the blank test. 
The reaction byproducts are H2O, acetone (AT), propionaldehyde (PA), acrolein (AL), ethanol (ET) and CO2. The PO formation rate, C3H6 conversion, PO selectivity and H2 efficiency were calculated as following [2-3].
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