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Gold Nanoparticle-Modified Nickel-lron Coatings for Efficient Sodium Borohydride

Electrooxidation
Huma Amber* $X&U+MEFLH @éda WW DO Q LBirQie AQRNTQBUWDQ\QI$MGIRQD % DOpPLIQDLW -1UDW; 9DLPLIQLHQ]
7D P D4 L I,@EDdewijys Norkus
Center for Physical Sciences and Technology (FTMC) D X O j /. I8 L\MRnius, Lithuania

INTRODUCTION & AIM

« Sodiumborohydride(NaBH y is anattractivehydrogenstoragematerialdueto its high hydrogencontentand stability.

« Directborohydridefuel cells (DBFCs)offer greatpotential, but their performancas limited by the slow kinetics of NaBH yelectrooxidation

« Nickeliron (NiFe) alloys arecosteffective and electrochemicallyactivein alkaline media

« Gold nanoparticlefAuNPs),whenintegratedwith NiFe, introducesynergisticeffectsthat canimprove reactionkinetics, stability, and surfacereactivity.

« ResearchObjective: To design,synthesizeand evaluate AuNP-decoratedNiFe coatingson a flexible coppercoatedpolyimide (Cu/Pl) surfaceas
efficient, durableelectrocatalystor NaBH yelectrooxidation
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Deposition conditions Fig. 1. SEM images of the NiFe,, (a) and AuNjFey, (b) coatings on Cu/PI surface.
Table 2.Composition oNiggFe,, and AuNgFe,, coatings deposited dBu/Plsurface via EDX analysis.

Element, wt%
Catalyst R
Au Ni Fe

NiggFe,y/Cu/Pl 96.16 3.84
4| 0.001| 0.05 0.1 0.2 0.2 60 5 7 AUNi g F€,/CU/PI 16.29 82.10 1.60
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Fig. 2. Cell polarization and power density curves for the direct NaBJ®, fuel cell using
NiggFe,/Cu/Pl(a) andAuNigFe,/Cu/PI(b) catalysts as the anodes/cathodes with anolyte consisting of
1M NaBH, and 4 M NaOH and 5 M@, and 1.5 M HCI catholyte at different temperatures.

Fig. 3. CVs of NiggFe,/Cu/Pl(a) andAuNigFe,/Cu/PI(b) catalysts recorded in 1 M NaOH and CO N C LU S IO N

0.05 M NaBH + 1 M NaOH at 10 mV§, T = 25C.
Table 3.Fuel cell parameters of NaB#i,O, employing
NiggFe,/Cu/PlandAuNigfe,/Cu/Planode catalysts.

In this study,NiFe coatingsweresuccessfullysynthesizedia electrolesslepositioron|
Cu/Plsurfaceand subsequentlynodified with AuNPsthroughgalvanicdisplacement
to enhancetheir electrocatalytic performancein NaBHYy electrooxidation The
Catalysts @) | PR g;;'kegluggfggng}w S | structural and morphological characteristicsof the coatings were examinedusing

9 LEELAUN | scanning electron microscopy (SEM) and energydispersive X-ray spectroscopy
(EDX), confirmingthe successfuformationof a NiFe alloy matrix andthe presencef
dispersedAuNPs Electrochemicalcharacterization,including cyclic voltammetry
(CV) andlinearsweepvoltammetry(LSV), demonstratethatthe AuNig,Fe,, coatings
NigoF ezo/ Cu/PI exhibited significantly improved catalytic performancecomparedto unmodified
i i NiggFe,, coatings The electrooxidatiorof NaBH yhasbeenobservedo occurat more
negativepotential valuesand to yield higher currentdensities(Fig. 3 and .4). The|
electrocatalystsveresubjectedo further evaluationin a DBFCsconfiguration,where
the AuNigFe,, anodeshoweda superiorpower density of 89.7 mW cm2 at room)
temperaturaunder alkaline conditions,while the NiggFe,, anodeexhibited 731 mW|
cmi2(Table 3. and Fig.2). The enhancederformances attributedto the synergisti
interactionbetweenthe highly active AUNPs and the conductiveNiFe matrix, which
collectively promoteefficient borohydrideoxidation and electrontransfer This work
catalysts recorded in 0.05 M NaBH 1 Acknowledgement presentsa novel, costeffective, and highly active anode engineeringstrategyfor
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Fig. 4. LSVs ofAuNigFe,/Cu/PI




