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INTRODUCTION

The reduction of dioxygen in agueous electrolytes,
including Nafion, has received extraordinary aitemtover
the past few decadésMuch of the research impetus has
been driven by the need to improve the performariogas
permeable cathodes for fuel cells applications]uding
stationary energy generation, vehicular propulséom, more
recently, portable electronics. Yet another elattemical
process that involves.,@s a reactant is the electrosynthesis
of hydrogen peroxide, an environmentally benignneicel
currently being considered for use in diverse tetdgical
areas, ranging from the industrial bleaching of gvapnd
wastewater treatment, to oxidation of hazardousmiteds
and bioremediationAlthough certain types of carbon are
effective electrocatalysts for the 2 eduction of Q@ in
alkaline media, in terms of potency and high selitgt®
materials displaying equally desirable properties aicid
electrolytes are quite rare. As will be shown, Btfaces
modified by either Se or S display faradaic effigies for
H,O, generation ) in acid media approaching 100% within
a rather narrow range coverages.

EXPERIMENTAL

The methodologies involved in the preparation and
electrochemical characterization of modified Ptcelmes
were largely based on the reports of Wieckoveskl.** for
S and Felitet al.° for Se, and those of Stickney et"&for S-
, and Se-modified single crystal Au surfaces. Medta
studies aimed at assessing the activityand selectivity £)
of Se- and S-modified polycrystalline Pt surfaces ©,
reduction to HO, as a function of coverage were performed
using a commercial Pt-Pt rotating disk electrodendgP
Instruments, collection efficiency 0.22.).

RESULTSAND DISCUSSION

Plots of jis (upper panel), iy (middle panel) and
liring/iais] (lower panel) vs g for a bare (curves a) and Se-
modified Pt disk of a Pt/Pt RRDE electrode (curkiesf) in
O,-saturated 0.50 M §$0, at w = 400 rpm forBg, = 0.15
(curves b), 0.25 (curves c), 0.34 (curves d), caltves e),
1.24 (curves f) are shown in Fig. 1. Se coveragesew
calculated by subtracting the charge under oxidativ
stripping curves in the presence from those inabeence of
Se on the surface assuming a 6-electron transferSé
oxidation. Actual coverages were determined by madizimg
these values using hydrogen adsorption from voltatrim
curves recorded in the absence of Se. As can feered
from these data, both the activity and specifiaity the
modified surface for peroxide generation are madsked
influenced by the coverage of Se. These effectdbedpetter

visualized from plots of im (solid circles, left ordinate) and

2iing /N (open circles, right ordinate) @s. based on the data
shown in Fig. 1 ato = 400 rpm (see caption for details).
Based on these data, optimum values for activitg an
specificity for hydrogen peroxide generation arsesled for
Se coverages of ca. 0.5. In fact, conventional dteylots
obtained for Pt surfaces modified by half a monetagf Se
yielded a value for the slope precisely one tat found
for the same electrode in strict absence of Seil&istudies
involving S modified Pt surfaces not shown in thisrk
were also found o yield optimum activity and spiedij for
this process over a narrow range of coverages.rt&ffare

now underway to exploit the potential dependencthefSe
coverage on Pt to prepare high area materials uaing
electrochemical fluidized bed reactor and thus timst
performance of the catalyst under more technicatltimns.
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Figure 1. Plots of jis (upper panel),qig (middle panel) ar
liring/igisk] (lower panel) vs kg for a bare (curves a) and-Se
modified Pt disk of a Pt/Pt RRDE electrode (curlesf) in
O,-saturated 0.50 M $$0, at w = 400 rpm forBge = 0.1f
(curves b), 0.25 (curves c), 0.34 (curves d), (dlves €
1.24 (curves f).
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Figure 2. Plots ofi ., (solid circles, left ordinate) and2j

/N (open circles, right ordinate) ¥, based on the data
shown in Fig. 4 ato = 400 rpm (see caption for details). The
collection efficiency based on the geometry of RIRDE
assembly is 0.2



