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Many catalytic processes utilize nanoscale materials
in order to catalyze reactions such as methanol oxidation,
formic acid oxidation, and oxygen reductionatc
However, he development oftosteffective synthetic
routines requires such catalyst®o be supported on
inexpensive usually Gbasedsubstrate. Among those
glassy carbon (GC) is a viabtandidatedue to its high
conductivity, inertnesén electrolytic solutions, and low
cost. Currently, GC is a popular support for nanopatticle
(NP) catalysts in research grade experiments . The NPs
immobilization is performed either by application of
already synthesized catalyst or bysitu deposition in the
course of catalyst’s preparmationto GC itself:

Nanoporous gold (NPG) is a material witimique
structure and high surface aieavolume ratio with
applcations in sening and catalysié. Recently, thin
continuousfilms of PENPG have beersynthesized by
Ag-Au alloy deposition followed by de-alloying and
catalytically proven efficient for HCOOH oxidation after
platinization® However, vihen processed on inexpensive
substrates like GC, these catalygtew in large isolated
clusters instead of uniform and continuous filRgy(re
1). Key challenges with such scattetadjesize cluster

Figure 1. NPG clusters fabricated on untreate@.G

coverageare associated with poor mechanical stability
and limited accessibility of the catalytically active
surface.Addressing these challengemn effort has been
made in this work to electrodepositon GC surfaces
ultrathin  and continuous alloy filex structurally
resembling layers deposited on metal. The entertained
experimental approach relies emploring strategies for
densification of the deposited alloy precursor on the GC
surface. Among thos&ey emphasis has been placed on
seeding of the GC with a dense ensemble of metal clusters
and oncontrol of the oxygen content in the deposition
solution. The ultimate goal has been farxilitate the
growth of a higkhdensity alloy cluster network that is
prone touniform coalescencat very low thicknessfdahe
deposited layer (Figure 2)

The seeding has been performed using electroless and
electrodepsition approache$or metallization In parallel
with the seedingdifferent steps of the synthetic process
have been studied imaturally aerated and aeygenated
solutionsand with different supporting electrolytesThe
outcome of the densification procelsas been assessed
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Figure 2. Thickness at coalescence as a function of cluster size.

electrochemically throughout the synthesis and by
scanning electron microscopy (SEM) after completing the
routine producing NPG structige Focus of the
assessment bdeen thesurface coveragehickness and
overall surface area of the NPG layer. The compositional
homogeneityof the deposited alloy lsdbeen examinety
de-alloying polarization curves. Ae overall surface area
evolution of the NPG structure has been studied by Pb
UPD following a protocoldescribed in our earlier wafk
The surface area has besgsocrossexamined by H UPD
measurementgperformedafter platinization ofleveloped
accordingly NPG structures.

The talk summarizesteps of the optimization effort
towards achievement of continuity. Tl@timum set of
conditions associate with oxygen content, seeding
approach and supporting electrolgieedemonstrated and
critically discussed viavis the entire set of
characterization resultEigure 3 clearly demonstratethe
NPG layer continuity on GC when thetimized strategy

Figure 3. Continuous NPG layer fabricated on modified GC.

proposed in this report is appliedComparisonis made
with other approaches fdfabrication of a continuous
metallayers on GC. Analysis of the costeffectiveness of
the proposed approach @wvariety of applicationss also
presented Possibilities for further optimation of these
routinesare discussed at the end of the presentation from
the stanepoint of achieving enhancextalystadhesion to

the GC substrate.
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