Catalyst Design for Net-Zero Hydrogen Production:
Breaking Activity—Stability Trade-Offs

Building Networks to Address the Goals
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Introduction

Highly active sites tend to be unstable, while stable structures often lack sufficient activity. To bridge this gap, we develop three synergistic catalytic strategies for net-zero hydrogen and renewable carbon cycling:

Spin regulation via ferromagnetic graphene
Spin-polarised HER energetics and kinetics

Multi-site catalysis for chemical hydrogen release
Cooperative Pt single atom—Ni cluster pathways

| - Spin-Regulated HER Catalysis (Ferromagnetic graphene modulates hydrogen adsorption) Il - Multi-site Catalysis for Ammonia Borane Dehydrogenation (Pt single atom—Ni cluster interfaces)
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