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In one major result, we explored the tailored design of mesoporous
nanospheres composed of high entropy alloy (HEA) materials for enhanced
electrocatalysis. HEA nanospheres (PtPdRuMoNi) exhibit superior catalytic
performance for hydrogen evolution (HER) and oxidation (HOR) reactions in
alkaline media. In another major result, we developed a microplastic sensor
using hierarchical silver (Ag) foams for SERS-based sensing. The Ag foam
substrate, combined with neural network-driven spectral analysis, enables
pretreatment-free SERS detection of microplastics. The research advances
material design strategies for electrocatalysis and environmental sensing, with
energy conversion and pollution monitoring applications.
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Experimental

The mesoporous HEA electrocatalysts were characterized using HAX-PES
(NM202) and TEM (NM503/4) to characterize. Microplastics were
characterized using various instruments, and sensing was performed on a
confocal Raman microscope.
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Results and Discussion

HEA nanospheres showed enhanced electrocatalytic (HER/HOR) activity due to
favorable electronic structure and high surface area. Ag foams facilitated
pretreatment-free SERS detection of microplastics via via high surface area and
strong electromagnetic fields. Microplastic identification was enhanced using
machine learning.
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