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The usage of platinum as electrocatalyst is re-
sponsible for approx. 30 % of the manufacturing<aosé
the proton exchange membrane fuel cell (PEMFC) [1].
Reducing the platinum loading, especially on thinade
side, is therefore crucial for this promising teclugy to
be commercially successful. One strategy of iningas
the activity towards the oxygen reduction reac(iOfRR)
and reducing the platinum loading is the approprém-
bination of platinum with first row transition mégasuch
as Fe, Ti, Ni, Fe or Co [2]. To date these new nalte
are not utilized in PEMFCs because of insufficistatbil-
ity and missing big scale manufacturing processethis
paper we present a straightforward and scalabl@/BtC
cocatalyst preparation method with stability inGiag
post-preparation treatments.

Platinum cobalt cocatalysts supported on high
surface carbon (PtCo/C) were prepared by impregmnati
of gas diffusion electrode (GDE) sheets with a prser
solution containing hexachloroplatinic acid ,f4Ck
6H,0), cobalt nitrate (Co(Ng» 6H,0), nonionic surfac-
tants, a mixture of 2-propanol and ultrapure watesol-
vent and ethylene glycol as reducing agent. Aftshert
drying step the reduction was initiated by a mitdrmal
treatment in inert atmosphere. Post-preparatiatrirents
with activity and stability increasing effect wegpeer-
formed (see Figure 1) [3]. By acid leaching andesting
steps and combinations of both the activity as aslthe
stability could be increased significantly.
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Figure 1. Proposed mechanism of post-preparation treat-
ment

For electrochemical ex-situ characterization
2 cm? of the GDE are suspended in 2-propanol aaded
with an ultrasonic bath to form a homogeneouslydalis
sion. A defined aliquot of this dispersion is disped on
the glassy carbon rotating disk electrode (RDEgt#nd-
ard 3-electrode-configuration, perchloric acid &cto-
lyte and a reversible hydrogen electrode (RHE)umsed.
The activity towards the ORR in terms of specifitiaty
(mA/cm?) and mass activity (A/mg Pt) is measured by
cyclic voltammetry in the potential range of 0.0&80d
1.055 \kye in 0xygen saturated electrolyte at a rotating
speed of 1600 rpm.

In order to determine and compare the stability
of the prepared PtCo/C cocatalysts to standard ¢t&-
lysts an accelerated stress test (AST) protocol ees
fined. The working electrode is cycled between &l

1.4 Vrye at a scan rate of 500 mV & nitrogen saturated
electrolyte. Each 555 cycles the loss of electrotbal
active surface area (ECSA) is determined.
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Figure 2. CV results of a Pt/C standard catalyst and a
stabilized PtCo/C cocatalyst with a stoichiometdtio of
Pt:Co 1.5.

Table 1. ECSA results during ASTSs.

Pt/C PtCo/C
ECSA Loss ECSA Loss
cm2/mg % cm?/mg %
Original 303 337
1. AST cycle 193 36 302 11
2. AST cycle 149 51 261 22
3. AST cycle 120 61 234 31

Figure 2 and Table 1 show the effect of the post-
preparation treatment on PtCo/C cocatalysts. Coeabtar
Pt/C standard electrocatalysts and to non-treat€d/E
catalysts the loss of ECSA during ASTs decreased by
approx. 50 %.
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