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Fig. 1 Photographs of TiO, (left, white color) and H-TiO,
(rigrey, black color)
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Fig. 2 XRD patterns of TiO, and H-TiO, nanorods (the

standard lines of rutile TiO, are also included)
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Fig. 3 XPS data of Ti 2p (A) and O 1s(B) for TiO, and

H-TiO, nanorods
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Fig. 6 Cyclic voltammograms of Pt/H-TiO,, Pt/TiO, and

Pt/C electrodes in 0.1 mol -L' HCIO, solutions
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Preparation of Pt/H-TiO, Catalyst with Improved Catalytic
Performance for Methanol Electrooxidation

HAN Jin', ZHOU Zhi-you", WANG Qiang', LV Miao-giang', CHEN Chi'?, SUN Shi-gang'

(1. State Key Laboratory of Physical Chemistry of Solid Surfaces, Department of Chemisiry, College of Chemisiry

and Chemical Engineering, Xiamen University, Xiamen 361005, Fujian, China; 2. State Key Laboratory of
Chemical Engineering, East China Unwersity of Science and Technology, Shanghai 200237, China)

Abstract: White TiO, nanorods were synthesized by hydrothermal method with TiCl, as a precursor. As-synthesized TiO,

nanorods were further subjected to high-temperature (550 °C) heat treatment for 2 h under H, atmosphere to prepare gray black

hydrogen-treated TiO, (H-TiO,) nanorods with oxygen vacancies and Ti*" interstitial atoms. The Pt nanoparticles of 1.9 nm were

supported on these two types of TiO, nanorods to form Pt/TiO, and Pt/H-TiO, catalysts. XRD data indicates that the crystal structure

of TiO, was still reserved as rutile after hydrogen treatment, but the surface was covered by some Ti-OH species, as evidenced by

XPS test. Electrochemical tests demonstrate that the oxygen vacancies of H-TiO, can enhance the adsorption/desorption of oxygen

on Pt nanoparticles, which promotes the electrocatalytic activity of H-TiO, towards methanol oxidation. As a result, the peak current

density of methanol oxidation on Pt/H-TiO, was 1.6 and 2.1 times those of methanol oxidation on Pt/TiO, and Pt/C, respectively.

Key words: platinum nanoparticles; TiO, nanorods; hydrogen treatment; methanol electrooxidation; oxygen vacancy; Ti**

interstitial atom



