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1 Resumen

En este trabajo, se sintetizaron nanoparticulas bimetalicas de PdFe empleando CTAB como estabilizante
electrostatico, betaina como zwitteriéon y PVP como control (estabilizante estérico). Ademds, se evaluo el efecto
de la adiccion de NaBr como agente direccionador (ampliamente utilizado en la sintesis del poliol [1-3]) en las
propiedades fisicoquimicas y electrocataliticas del PdFe. En general, tamafios de nanoparticula de 4 a 6 nm
fueron encontrados para todos los PdFe sintetizados. La evaluacion electrocatalitica hacia la reaccion de electro-
oxidacion de etanol demostro que, el PdFe sintetizado utilizando betaina presenta la mayor densidad de corriente
(55.16 mA c¢m™) a una concentracion de 1.5 M etanol empleando 0.3 M KOH como electrolito. Ademas, se
determino que la incorporacion de NaBr no presentd modificacion en la actividad empleando CTAB y betaina,
unicamente mejoro la actividad cuando el PVP es utilizado como estabilizante. Se sugiere que, durante la
formacion de la nanoparticula existe una competencia entre las especies cargadas presentes en el medio para
coordinarse con los iones metalicos, misma competencia podria no ser tan significativa en presencia de PVP
debido a su ausencia de cargas electrostaticas, por ende, el NaBr se coordina facilmente en presencia de PVP y
viceversa para los casos de CTAB y betaina.
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2 Abstract

In this work, PdFe bimetallic nanoparticles were synthesized employing CTAB as electrostatic stabilizer, betaine
as zwitterion and PVP as control (steric stabilizer). In addition, the effect of NaBr as directing agent (highly
employed in the polyol method [1-3]) on the physicochemical and electrocatalytic properties of PdFe was
evaluated. In general, nanoparticles with sizes between 4-6 nm were found for all PdFe herein synthesized. The
electrocatalytic evaluation towards the ethanol electro-oxidation showed that, PdFe synthesizes using only
betaine presented the highest current density (55.16 mA c¢cm-2) at 1.5 M ethanol in 0.3 M KOH as electrolyte.
Furthermore, the incorporation of NaBr on CTAB and betaine systems did not have any improvement in the
activity of PdFe, it only improved the activity when PVP was used as stabilizer. It is suggested that, during the
nanoparticle formation exists a competence between the charged species in the medium for being coordinated
to the metallic ions, this competence could be not so significant in the case of PVP due to the absence of charges
(associated to its steric nature); therefore, NaBr could be easily coordinated to metallic ions in presence of PVP
and vice versa for the cases of CTAB and betaine.
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