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Abstract

Hydrogen fuel cells are used to extract electricity from hydrogen and utilize it as energy. Among fuel cells, Polymer
Electrolyte Fuel Cells (PEFCs) are expected to be utilized in mobile vehicles because of their advantages such as a small
decrease in power generation efficiency due to miniaturization and easy startup and shutdown due to operation at low
temperatures. While PEFCs have these advantages, they also have the problem of low output due to the low reaction rate
of Oxygen Reduction Reaction (ORR) at the cathode (positive electrode). Nisshinbo Holdings attempt to solve this problem
by developing a “carbon alloy catalyst” that uses carbon as the main raw material, which can be produced stably, and does
not use expensive platinum. To strengthen our development capabilities and accelerate development, Nisshinbo Holdings
has been applying Digital Transformation (DX) in the development of “carbon alloy catalysts” at an early stage, and as one
of the results, Nisshinbo Holdings developed a performance simulator that predicts battery performance by quantum
chemical calculation and simple measurement of the catalyst. The developed simulator predicts that “Element X,” which has
not been focused on so far, is effective in improving catalytic activity. Currently, development has been continuing to
implement “Element X” in the simulator.
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