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In the pursuit to find an alternative catalystéplace Pt
in polymer electrolyte membrane fuel cells Pd has
received much attention. Palladium is a favoredazho
due to similar properties with platinum and oxygen
reduction pathway is the same on both métals.

In this study, Pd was electrodeposited onto glaasyon
(GC) substrate at a constant potential varying the
deposition time and the electrocatalytic activityrd/GC
electrodes toward the oxygen reduction reactionRPR
was compared with that of bulk polycrystalline ¥d.
The HRSEM micrographs show that after 300 s of Pd
deposition there are small nanoparticles and sange
agglomerates. Increasing the deposition time regult
formation of more agglomerates, but still some @ated
GC surface can be observed with some small Pddislan
on it. The size of small Pd particles was in thegeaof 3
to 10 nm and larger agglomerates were up to 100 nm.
The electroreduction of {bn electrodeposited Pd/GC
electrodes was studied in-®aturated 0.05 M $$0,
using the RDE method. Single waved polarizatiovesir
were observed for all the electrodes studied (Fg.
Comparison of palladized electrodes shows that the
specific activity (SA) slightly depends on the dsition
time, being highest for 900 s (0.25+0.01 mA &nand
lowest for 300 s deposited Pd (0.19+0.04 mAJnThe
SA value of 600 s deposited Pd coatings was sirtolar
that of bulk Pd (0.24+0.02 mA cA).

The RDE results were analyzed using Koutecky-Levich
equation and from the slopes of the correspondiois p
the number of electrons transferred pemtlecule )
was found. For 600 s and 900 s deposited Pd asawell
for bulk Pd then value was close to four, but for the
lowest amount of Pd deposited on GC it was betvggn
and 3.9. The mass-transfer corrected Tafel plo€,of
reduction (Fig. 1b) exhibit two regions with diféet
slope values: -60 mV détand -120 mV dec.

The ORR measurements were also carried out in 0.1 M
KOH solution (Fig. 2a). In alkaline medium theresva
dependence between SA and deposition time and Pd/GC
electrodes possessed lower SA values than bulR(ed.
and 600 s deposited Pd catalysts had essentiallyatime
SA values, 0.39+0.01 mA ciand 0.38+0.02 mA cff,
respectively. The SA for 900 s deposited Pd wa3#€.4
0.09 mA cm” and for bulk Pd 0.48+0.02 mA ¢fn

The number of electrons involved in ORR was found t
be 4 for 600 s and 900 s deposited Pd as wellrasufk
Pd. For 300 s deposited Pd the value vfas between 3.7
and 3.9 indicating that some peroxide is formed.

The mass-corrected Tafel plots (Fig. 2b) showeidgles
slope for 600 and 900 s deposited Pd and bulk&® (-
mV dec?), but for 300 s deposited Pd coatings two Tafel
slope regions were determined (-60 and -120 mV*jlec
Studying the electrocatalytic properties of Pd-base
catalysts is important to find replacement for exgiee
Pt-based catalysts and electrodeposited Pd matjlizedi
as a cathode material in low temperature fuel cells
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Figure 1. (a) Comparison of RDE voltammetry cureks

ORR on Pd/GC and bulk Pd electrodes jrs@turated

0.05 M HSO, and (b) mass-transfer corrected Tafel plots

for ORR in 0.05 M HSQ,. © = 1900 rpmy = 20 mV st
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Figure 2. (a) Comparison of RDE voltammetry cureks

ORR on Pd/GC and bulk Pd electrodes js@urated 0.1

M KOH and (b) mass-transfer corrected Tafel plots f
ORR in 0.1 M KOH® = 1900 rpmy = 20 mV s,

References

[1] E. Antolini, Energy Environ. ci., 2, 915, 2009.
[2] H. Erikson, M. Liik, A. Sarapuu, J. Kozlova, V.
Sammelselg, K. TammeveskKlectrochim. Acta,
http://dx.doi.org/10.1016/j.electacta.2012.10.118



