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Abstract: The dissolution of hydrous ruthenium oxide (RuOxHy) from a Pt-RuOxHy anode catalyst supported on multi-walled carbon nano-
tubes (MWCNTS) during pretreatment over an extended potential range (— 0.20-0.96 V vs SCE) can be dramatically reduced from 70% to
15% by the addition of WO,,. The Pt-RuO,H,-WOy, catalyst did not lose activity according to chronoamperometric measurement of methanol
oxidation after an extended potential range pretreatment compared with that pretreated in a narrow potential range (- 0.20-0.46 V vs SCE)
where no ruthenium dissolution occurred. In contrast, the activity loss of the reference Pt-RuOsHy catalyst was as high as 50%.
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Fig. 1. XRD patterns of different samples. (1) WC/MWCNTSs; (2)

Pt-RuO,H,/MWCNTs; (3) Pt-RuOH,-WO,/MWCNTSs.
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Fig. 2. XPS spectra of the Pt-RuO,Hy-WO,/MWCNT sample.
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Fig. 3. CO stripping voltammograms in 0.5 mol/L H,SO, (a) and
chronoamperograms at 0.40 V in 0.5 mol/L H,SO, + 0.5 mol/L
CH;OH (b) of Pt-RuOH/MWCNTs ((1) and (2)) and
Pt-RuO,H,-WO,/MWCNTSs ((3) and (4)) after pretreatment over the
narrow (— 0.20-0.46 V) ((1) and (3)) or extended (- 0.20—0.96 V) ((2)
and (4)) potential range.
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Table 1 Electrochemical activity for CO and methanol electro-oxidation of Pt in the catalysts pretreated over different potential ranges

Metal loading (%)

Pretreatment at — 0.20-0.46 V

Pretreatment at — 0.20-0.96 V

Sample

Pt Ru W BNV E,SIV MSA%/(A/g) ESIV ESIV MSAY/(A/g)
Pt-RUOH, 200 10 — 0.25 0.48 30.9 0.28 0.59 15.8
Pt-RUOH,-WO,, 171 10 11 0.16 0.46 345 0.16 0.54 34.0

%0Onset potential for CO stripping in the 0.5 mol/L H,SO, electrolyte.
Ppeak potential for CO stripping in the 0.5 mol/L H,SO, electrolyte.

“Mass-specific activity for methanol electro-oxidation obtained from chronoamperometry measurements at 60 min.
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