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The significant hydrogen content ued enmrgy density in addition 1o the Fiquid nature snd
the bigh bolling pomt of echylene gyl (80) have r ded ¢ as a p i
replacement for hydiogen in proton exchange membrane fued cells (FEMFCsl. We herein
report an enhanced electmocatnalytic actwity of £G electro-oxid EGO) in wkaiine me
dizrm on a binary cutalyst composed of platnum mancpartdes {nano-#t) and nickel oxide
nranoparticles (nanc NiOY) and bled ol bamically on & ghssy cabon (G0
Wectrode. The elecrocatalysic sctivity of this cxtalyst towards BGO dependad sigrificantly
on the loading level of the constitusng ingredients of the citalyst, electrolyte acidity (p&f)
and the opersting tempernture. Several tools of electrochemicsl and muterials character-
ization inchuding the cyclic voltmmmetry (CV). field emizson scanning electron microscopy
m:ml)‘mny mlpnam X-ray spoctroscopy (EDS) and Xomy déffracton (XRD) were all
ployed 1 ful deg 1o prche the relative ratio of the cxtulysrs
imgredients and o evnlu-ur the surface topogrsphy, balk composition and structure of the
proposed catalyst The results mdicoted s voicano-shaped dependence of the camlyac
netivity towards EGO on the loading level of naro-pt and nano-NiOx in the recommunded
catulyst, The irvestigntion succended 1o optimize the synthetic procedure to reduce the
amount of the precicus it in the catulyst while maintaining & becter catalync activity than
that cbtalned at the bare Praurfoces Interestingly, adding nano-NiOx wm the catalysrs
Ingredients (NIOU/PUGC) ended up with & significant lowesing (1390 kj mol ') in the acti
vation energy ) of EGO in comparnison to that (£, < 1453 ki mol ") obtained at the FYGC
dectrode
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Investigating a sequentially assembled MnOx/Pt nanocatalyst as
a potential anode for ethylene glvcol fuel cells
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Aiming at a better electrocatalytic enhancement of ethylene glyeol (EG) electro—oxidation (EGO) in an
alkaline medinm for EG foel cells (EGFCs). a MnOx/Pt anode was developed. A sequential layer-by-
layer electrodeposition technigque was employed to assemble first platinum nanoparticles (nano-Pt)
directly cnto the snrface of a glassy carbon (GC) electrode then manganese oxide nanoparticles (nano-
MnOx) were next immobilized. Field emission scanning electron microscopy (FE-SEM) and energy
dispersive X-ray spectroscopy (EDS) were emploved to evaluate the surface morphology and the bulk
composition of the proposed catalyst in addition to the relative ratic of the catalyst’s ingredients. On
the other hand. the catalyst was characterized electrochemically using cyclic voltammetry (CV)
technigque. The results manifested the superiority of the developed MnOx/Pt/GC catalyst for enhancing
EGO while the degree of enhancement depended on the loading level of the catalyst compenents and
the acidity (pH) of the EG-containing electrolyte. The best electrocatalytic enhancement towards EGO
was achieved at MaOx/Pt/'GC electrode with nano-Pt = 3.8 pg and nano-MnOx, & = 52 %, in 0.5 M
NaOH scluticn (pH= 11.5) containing 0.5 M EG. Under these conditions. an increase in the oxidation
peak current, I (1.7 times) along with a negative shift in the onset potential, Eopee (ca. 120 mV) of
EGO was obtained in reference to the Pt/GC electrode. The developed catalyst exhibited a reasonable
catalytic stability upon subjecting for a continnous potential cycling.

Keywords: Direct ethylene glycol fuel cells; Electrocatalysis: Platinum nanoparticles; Manganese
oxide nanoparticles.
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