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This study presents a complete computational framework for replicating, validating, and
extending RSM-based optimization of NiCo₂S₄–graphene supercapattery materials through
automated Python implementation, demonstrating the feasibility of reproducible
computational design methodologies. RSM combined with CCD represents a powerful
statistical approach for materials optimization in energy storage systems [1,2]. We replicated
the optimization study [1] using a 20-experiment CCD with a five-level three-factor design.

The computational approach significantly reduces time investment while maintaining statistical validity,
supporting industry adoption of data-driven design methodologies in energy storage materials. The
complete Python code is provided as open-source supplementary material, enabling transparency,
reproducibility, and broader methodological accessibility for future materials optimization research.
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