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Fig. S1. TPD curves of water desorption from Pd/TS-1 catalyst and catalyst support 
(TS-1). H2O was adsorbed at 110 °C. Heating ramp = 5 °C·min-1. ○ = Pd/TS-1;  = 
TS-1. 
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Fig. S2. Nitrogen-isotherm adsorption plot of Pd/TS-1 (a) and Pd/Al2O3 catalysts (b). 
● = N2-adsorption on Pd/TS-1; ○ = N2-desorption from Pd/TS-1; ▲ = N2-adsorption 
on Pd/Al2O3; Δ = N2-desorption from Pd/Al2O3.
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Fig. S3. X-ray diffraction patterns of (a) Pd/TS-1 catalyst and (b) TS-1 zeolite.
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Fig. S4. SEM images of TS-1 zeolite captured by secondary electron detector.
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Fig. S5. SEM images of (a) fresh Pd/TS-1 and (b) used Pd/TS-1. 
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Fig. S6. XPS spectra of Ti 2p core level of Pd/TS-1 fresh (a) and used (b) catalysts

Table S1. Binding energies of Ti 2p core level

Ti 2p peak 
position (eV)Sample

Peak 1 Peak 2

(a) Pd/TS-1, fresh 460.4 459.1

(b) Pd/TS-1, used 460.4 458.8


