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Abstract

In this study, fabrication and electrochemical characterization of high-entropy
electrocatalyst on noncatalyzed gas diffusion electrode by RF sputter deposition was
reported. XRD analysis of the as-deposited film exhibited a crystalline FCC phase
while EDS confirmed its composition as PtspFeigCogNigCui2Ags. SEM  images
revealed nanoparticles nodules growing on the carbon particles. Cyclic voltammetry
(CV) was used to analyze its performance as anode electrocatalyst for direct methanol
fuel cell. The area under CV curve was‘proportional:to the amount of electrocatalyst
deposited. However, in specific activity .sample with 5 nm electrocatalyst
demonstrated the highest values, 400~600 mA/cm?®mg. Our work presents invaluable
information on electrochemical performance of high-entropy electrocatalyst.

High-entropy nanoparticles of PtxFe(100-x)5C0100-x)5N1(100-x)5CU(100-x)/5Ag(100-x)/5
(x = 22, 29, 52, 56) were then prepared by sputter deposition on pretreated carbon
cloth. XRD patterns indicated crystalline FCC phases and SEM images revealed
nanoparticulate nodules grown on surface of carbon particles with their average sizes
increasing with deposition time. Cyclic voltammetry demonstrated enhancements of
catalytic performance with increasing Pt amount. However, in specific activity
Pts,Fe11Co10Ni1CuipAgs exhibited the highest capability, reaching values as high as
504 and 462 mA/cm?mg. This work provides invaluable information in unique

electrocatalyst design using high-entropy concept.



Comparison of the properties of six-component alloys and binary alloys Pt-M
(M= Fe, Co, Ni, Cu, Ag) were studied in last part. All the phases of binary alloys were
fcc as identified by XRD. In addition, the morphologies of PtFe, PtCo, and PtCu were
similar in their nodules structure to that of Pts,Fe10CogNigCui2Ags. In contrast, PtAg
formed a large particle on carbon black. The PtCu showed the highest catalytic
activity, and PtAg was the poorest because of its large of particles size and weak
strength of M-O bonding. The six-component alloy exhibited characteristics between

each binary alloys, imply the mixing effects of the multi-components.
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