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The growing availability of open-access materials science databases, such as NOMAD, the Materials 
Project, and Materials Cloud, is transforming how new materials are discovered and optimized. 
These datasets support data-driven approaches that can significantly reduce development time and 
cost, while contributing to more sustainable technologies. This talk presents two use cases that 
highlight the impact of materials data in different contexts. The first focuses on the discovery of 
cathode materials for sodium-ion batteries. Sodium offers a safer and more abundant alternative to 
lithium. A neural network was trained on high-quality quantum mechanical data and validated using 
the IEMAP database. This method enables fast and reliable screening of potential materials, reducing 
the need for costly experiments. The second use case explores the functionalization of hydrogen-
passivated silicon surfaces (Si(111) and Si(110)) with small organic molecules—alkanes, alkenes, and 
alkynes. Using a high-throughput ab initio workflow built with AiiDA, we generated a dataset of 
functionalized surfaces and identified the most stable configurations, providing insights into their 
stability and potential for use in hybrid organic/inorganic devices. These examples demonstrate how 
combining computational tools with open data can accelerate progress in both energy storage and 
interface engineering. 

 


