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Fig. 1 XRD patterns of XC-72C (a), Pd/C (b) and
Pd;Co,/C (c¢) samples
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Fig.2 TEM images of Pd/C (A) and Pd;Co,/C (B) catalysts
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Fig. 3 Pd3d XPS spectra of Pd/C (A) and Pd;Co,/C(B) catalysts
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Fig. 4 CO stripping cyclic voltammograms of Pd/C(A) and
Pd;Co,/C (B) catalysts

Reaction conditions ;0.5 mol/L H,SO, solution
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Fig.5 CV curves of Pd,Co,/C catalysts with
different Pd loadings
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Reaction conditions: 0.1 mol /L NaOH + 50 mmol/L
CgH,, O¢ solution
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Fig. 6 CV curves of Pd-Co/C catalysts with different
Pd/Co atomic ratios
(a) 15 (b) 25 (¢) 35 (d) 4
Reaction conditions: 0.1 mol /L. NaOH+ 50 mmol /L
C¢H,, O; solution
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Fig.7 CV curves of Pd/C(a), Co/C(b) and
Pd;Co,/C (c) catalysts
Reaction conditions: 0.1 mol /L. NaOH+ 50 mmol/L
CgH,, 04 solution
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Fig. 8 impedance spectra (A) and partially enlarged impedance
spectra (B) of Pd/C(a) ., Co/C(b) and Pd;Co,/C(c)
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Fig. 9 Polarization curves of Pd/C(a) , Co/C(b) and
Pd;Co,/C(¢c)
Reaction conditions: 0.1 mol /L NaOH+ 50 mmol /L
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Fig. 10 Current density as a function of scan times on
Pd /C(a) and Pd;Co,/C(b) catalysts
Reaction conditions: 0.1 mol /L NaOH+ 50 mmol /L
C¢H,, 04 solution
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Fig. 11 CV curves (A) and partial enlarged CV curves
(B) of Pd /C(a)and Pd,Co,/C(b)
Reaction conditions: 0.1 mol /L. NaOH+ 50 mmol /L
C¢H,, O¢ solution
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Electrocatalytic Performance of Carbon Black-supported
Pd-Co Bimetallic Catalysts in Glucose Oxidation

LIU Xiao-dan, WU Kai, LIAO Wei-ping, LV Hong-ying* , SUO Zhang-huai*
(Institute of Applied Catalysis, Yantai University, Yantai 264005, China)

Abstract; A class of alloyed Pd-Co catalysts supported on carbon black are prepared by a sodium borohydride re-
duction method. The electrooxidation of glucose on Pd/C and PdCo/C electrodes has been studied and compared.
The catalysts were characterized by X-ray diffraction ( XRD), transmission electron microscopy ( TEM), X-ray
photoelectron spectroscopy ( XPS) and electrochemical surface area ( ECSA) ; The activity and stability for glucose
electrocatalytic oxidation reaction were evaluated by cyclic voltammetry and chronoamperogram methods at room
temperature. Effects of Pd load quality and Pd/Co ratio during the preparation on the activities and stabilities were
studied. It was found that Pd-Co/C catalyst with the load of 5% of Pd and quality of Pd/Co ratio of 3 : 1 showed
the better catalytic activity and stability than the catalyst prepared under other conditions. This result clearly shows
that Pd-Co/C catalyst has a good activity and stability for glucose electrocatalytic oxidation reaction in comparison to
Pd/C. Single metal Co/C has no electrocatalytic activity for glucose. The results indicate that adding Co to Pd/C
catalyst can improve obviously the dispersion of Pd particles and its electrochemical surface area, resulting the rich-
palladium surface structure.

Key words: palladium; cobalt; carbon black; glucose; oxidation; electrocatalysis



