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1 Resumen

El glicerol crudo como desecho de la sintesis del biodiesel se ha empleado en celdas de combustible para la
obtencion de energia eléctrica en donde el Pd y el Au se han utilizado como electrocatalizadores. En el
presente trabajo se sintetizaron nanoparticulas de Pd/C, Au/C y PdAu/C y se probaron en la reaccion de
electro-oxidacion del glicerol crudo. Los materiales sintetizados fueron caracterizados por difraccion de rayos
X (XRD, por sus siglas en inglés), espectroscopia de rayos X de energia dispersiva (EDX), fluorescencia de
rayos-X (XRF) andlisis termogravimétrico (TGA), microscopia electronica de transmision de alta resolucion
(HR-TEM) y voltamperometria ciclica. Por otro lado, se prepar6 glicerol crudo por medio de una reaccion de
transesterificacion via alcalina y con temperatura a partir de aceite vegetal comestible, KOH y metanol,
ademas, los nanocatalizadores de Pd, Au 'y PdAu soportados sobre carbon Vulcan® fueron sintetizados por via
quimica verde usando el liquido i6nico de formiato de 2-hidroxietilamonio y fueron utilizados como
electrocatalizadores para la oxidacion del glicerol crudo. Las micrografias obtenidas por HR-TEM revelaron la
presencia de particulas semiesféricas con tamafios entre 8 y 16 nm. Mientras que, los analisis de XRF
mostraron una relacion metélica de 40:60 para el PdAu/C. La evaluacion electrocatalitica realizada por
voltamperometria ciclica a 0.1 y 0.5 M de glicerol mostr6 que el PdAu/C obtuvo una densidad de corriente
maxima de 202 mA mges™ a una concentracion de 0.5 M de glicerol. El analisis por Raman demostré que se
obtuvo glicerol crudo presentando las bandas caracteristicas.
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2 Abstract

Crude glycerol as waste from the synthesis of biodiesel has been used in fuel cells to obtain electrical energy
where Pd and Au have been used as electrocatalysts. In the present work, nanoparticles of Pd/C, Au/C and
PdAuU/C were synthesized and tested in the electro-oxidation reaction of crude glycerol. The synthesized
materials were characterized by X-ray diffraction (XRD), energy dispersive X-ray spectroscopy (EDX), X-ray
fluorescence (XRF), thermogravimetric analysis (TGA), and high resolution transmission electron microscopy
(HR-TEM) and cyclic voltammetry. On the other hand, crude glycerol was prepared through a
transesterification reaction via alkaline medium whit temperature from edible vegetable oil, KOH and
methanol, in addition, the nanocatalysts of Pd, Au and PdAu supported on Vulcan® carbon were synthesized
via green chemistry using the 2-hydroxyethylammonium formate ionic liquid and were used as electrocatalysts
for the oxidation of crude glycerol. The micrographs obtained by HR-TEM revealed the presence of
hemispherical particles with sizes between 8 and 16 nm. While, the XRF analyzes showed a metal ratio of
40:60 for the PdAU/C. The electrocatalytic evaluation performed by cyclic voltammetry at 0.1 and 0.5 M
glycerol showed that the PdAu/C obtained a maximum current density of 202 mA mgeq at a concentration of
0.5 M glycerol. The analysis by Raman showed that crude glycerol was synthesized presenting the
characteristic bands.
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