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Abstract: The core-shell structured TiO,@WC was prepared by three steps. First, mesoporous core-shell
structured TiO, microspheres were successfully obtained by a hydrothermal precipitation method. Second,
composite material of the TiO,@WO; was obtained through a conventional incipient wetness impregnation
method. After reduction-carbonization, the core-shell shaped TiO,@WC was prepared. After the TiO,@WC
has been activated, Pt was loaded to form a new Pt/ TiO,@WC catalyst. Materials were characterized by
X-ray diffraction (XRD), scanning electron microscopy (SEM) and thermogravimetric —differential thermal

analysis (TG-DTA).

It was found that WC was loaded on the external surface of TiO, microsphere

uniformly. In the methanol oxidation reaction, the structure of the core-shell had a positive effect on

improving the property of the WC catalyst.
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Figure 1 XRD patterns of (a) as-prepared titania , (b) core-shell
shaped TiO,@WC (TiO; is not annealed before carbonization)
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Figure 2 SEM images of the core-shell shaped titania

microspheres after being annealed at 500°C
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Figure 3 SEM images of the core-shell structured
TiO,@WC (a and b)and Pt/TiO,@WC (c and d)
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Table 1 Elements content of spot A analyzed by EDS

Element W C Ti (6] Pt

at.% 18.61 23.89 36.37 14.16 6.97
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Figure 4 EDS pattern for spot A on the SEM image as shown in
Figure 3(d)
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Figure S TG-DTA curves of TiO,@WC catalyst
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Figure 6 The CV curves of methanol oxidation on (a) TiO,@WC,
(b) WC and (c) TiO; catalysts in 0.5mol/L. methanol + 0.5 mol/L
H,SO, at 10 mv/s
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Figure 7 The CV curves of methanol oxidation on (a)Pt/TiO,@WC
and (b)TiO,@WC catalysts in 0.5mol/L methanol + 0.5 mol/L
H2S04 at 10 mv/s
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