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alkaline medium
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Introduction

The understanding of the variables present in teehanism electrocatalytic reactions
requires knowledge of the nature of interactionsvben all species involved, i.e., anions and
cations present in the electrolyte, reaction inetiates formed from the reactants and the
reactant itself.

Recently, some studies have brought a new apprathe key issues present in these
processes. Strmcni&t al® have shown that non-covalent interactions betwalkali metal
cations and oxygen species adsorbed on Pt havergsnfluence on the electrocatalytic
properties of Pt for reactions present in the @il Sitta and coworker’ in accord with this
work, reported the impact of the presence of catiohalkali metals (L, Na" and K) in the
mechanism of electrooxidation of ethylene glycolRinAlthough dealing with reactions onto
Pt surface, these studies showed general insidtithwould be applied to other surfaces.

Considering the growing interest of several worksfgrmed in alkaline media, we
propose study the influence of alkali metal towglyterol electrooxidation reaction on gold
and platinum electrode.

Experimental

All electrochemical measurements were carried outanventional three-electrode glass
cell. Pt and Au disks were used as working eleetsod reversible hydrogen electrode (RHE)
in the supporting electrolyte was employed as #ference electrode. Pt or Au wires were
used as counter electrode. Appropriate amount wéegbl (JT Baker) was added to the
alkaline solution to yield a glycerol solution caiming 0.1 mol [*.

Results and Discussion

In Figure 1(a) are shown CV'’s for glycerol elecxmiation on Au and Pt electrodes in
aqueous MOH (LiOH, NaOH and KOH) electrolytes. Regeg the question of the role of the
cation, it is worth noting that the presence ofnthen the glycerol electrooxidation do not
cause significant modifications on the CV’s prddil€or Pt electrode, a clearly dissimilarity is
present in the current peak density at positiven,scaother words, the presence of different
cations in the electrolyte provokes a decreashetiensity current as the charge density of the
metal cation increase (Na>K™). When we turn our attention to the CV’s for Aedrline)
in the same electrolytes, they reveal that theetiirdensities display great similarity (if we
take into account only the influence of cationd)e3e astonishing results reveal that, unlike
platinum, gold is not affected by the presencehef @lkali cations (Li+, K+ e Na+) toward
glycerol catalysis reaction.

In order to shed some light to the voltammetrialtssa series of chronoamperometric
measurements of the glycerol oxidation were peréarrfor Pt and Au surfaces at different
final potentials in KOH, NaOH and LiOH electrolyté%otential pulses were applied from 50
mV to a desired potential in a range of 0.05 V <1 Vvs. SHE (data not shownBased on
these chronoamperograms, curvescuoifrent density versus the final potential reac{jes)
were constructed from thaurrent density sampled @0 secondsfter the final potential was
reached. The corresponding curves are shown irré-iyip).



We can note that at gold and Pt surface the cudensities response are very
analogous to the voltammograms. At Pt, the chromamometric, as displayed in the
voltammograms, the Liprovokes a suppression of glycerol oxidation imtcast of the
increase overall reaction rates as the alkali nodtatge density increase. Some works reported
that the alkali cation on the mechanism of the exygeductioh®, ethylene glycoF and
methanol® electrooxidation reactions on Pt produce the shatavior that reported here: an
increase in the overall reaction rates as the ehaensity of the alkali cation decrease.
However, as we can note in Figure 1(a) and 1(mew feature of the role of alkali cations
towards electrooxidation of small organic molecuadPt, is not seen on gold surface.

Such behavior can be rationalized from two viewmimnteraction between the
cluster (M"(OH),) and OHads and the effect of the potential. Trst firoposition is based on
the fact that on gold the OH coverage is less thanviL and consequently the non-covalent
interaction of the cluster and the gold modifiedfate is less pronounced than on platinum,
which has approximately 0.7ML of Qkd during the glycerol oxidation. On the other hand,
can take account that the potential range whichrélaetion takes place is distinct for both
surfaces. On gold, the glycerol oxidation occurs-@t4 V higher than on platinum. It is
expected that the cluster profile concentratiod"(&H),) is function of the electric potential,
and consequently, on gold, this concentration issicterably smaller than on platinum. The
trend proposed could be the consequence of a felwster cations non-covalent interactions
with the gold surface which, in platinum, is greafeEhen, we propose that at relatively more
positive potential the non-specific interactiongween the ions and alkaline solvated species
OHags are less favored. This situation would providesgligible influence of the cation in the
reaction mechanism on gold.
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Figure 1: (a) Cyclic voltammograms of 0.1 mol'lglycerol oxidation on Pt (black line) and Au (rédel) in
0.1 mol L*.Scan rate: 50mV/s (b)Sampled current density gterial. The curves were constructed from
current transients at sampling time of 30 s fofedént final potential.

Conclusions

In summary, the modified surface by OH and the madeapplied at the electrode can not
be analyzed separately when the presence of atlathils are in the electrolyte. Probably, the
electroactivity of such metals toward organic coommis oxidation involves a synergistic
effect of given
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