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Prepar ation and methanol electrooxidation performance
of Pd-Co/CNT composite catalysts
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China )

Abstract: Multiwalled carbon nanotube supported Pd-Co bimetallic nano-catalysts Pd-Co/CNT were
prepared from PdCl, and Co(NOs), via a step-wise ethylene glycol reduction method. The catalysts
obtained were characterized by TEM, XRD and XPS, and evaluated for their methanol electrooxidation
performances. The results showed that the introduction of Co improved the dispersion of Pd nanoparticles
with an electrochemical surface area of 39.7 m%/g. Data from the cyclic voltammetry test showed that the
peak current density of the Pd-Co catalyst for methanol oxidation was about 2.7-fold that of Pd catalyst at
the molar ratio of Pd to Co of 1 : 0.2. The results of chronoamperometry test indicated that the addition of
Co made the activity decay ratio of the catalyst decreased from 63.8% to 54.2%, showing a strong
anti-poisoning ability. The improved performance of Pd-Co composite catalysts could be attributed to the
synergistic interaction between Pd and Co.

Key words: direct methanol fuel cell; catalyst; palladium; cobalt; methanol oxidation; electro-organic
chemistry and industry
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Fig. 1 Schematic diagram of synthesis of Pd-Co/CNT catalyst
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Fig. 3 XRD patterns of catalysts

& 4 M4 5 1) PA/CNT F1 Pd-Co/CNT(1 : 0.2)
ALY Pd 3d XPS %A,

58 & /a.u.

350 345 340 335 330

BRE /a.u.

350 345 340 335 330
ZE4 Bk eV

14 PA/CNT (a) M Pd-Co/CNT(1 : 0.2) (b) [y XPS jEI&l
Fig. 4 XPS spectra of Pd/CNT (a) and Pd-Co/CNT(1 : 0.2) (b)
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Fig. 5 Cyclic voltammetry curves of catalysts in 0.5 mol/L
KOH solution
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