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Abstract: This research conducts an in-depth quantitative analysis involving 30 participants to optimize
solid-state battery electrodes for high-power energy storage applications. The study investigates the
intricate relationship between diverse electrode materials and crucial performance metrics, including
energy storage capacity, rate capability, and cyclic stability. The findings highlight the pivotal influence of
material attributes on electrode behavior, with strong evidence of a positive correlation between
conductivity and energy storage capacity. Moreover, the study confirms that smaller particle sizes enhance
rate capability, underscoring the significance of material morphology for swift energy exchange. Notably,
surface-modified electrodes exhibit enhanced cyclic stability, showcasing the potential of interface
engineering for improved long-term performance. The empirical insights gained from this investigation
offer valuable guidance for informed material selection and electrode design strategies, not only benefiting
high-power energy storage applications but also contributing to broader energy storage technologies. The
research outcomes contribute to the advancement of energy storage systems by refining electrode materials

and designs, fostering efficiency, sustainability, and technological progress.
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