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Abstract 
 
This talk presents the development and application 
of data-extraction tools and machine-learning 
models that are enabling data-driven materials 
science for energy-sustainable applications. The 
presentation describes how to source high-quality 
data to build custom databases[1,2] and apply them 
to: (a) train machine-learning models; (b) realize 
data-driven materials discovery;[3] (c) equip 
manufacturing processes with data-driven 
optimization strategies;[4] (d) map phase diagrams 
of materials;[5] (e) forecast trends in materials 
innovation;[6] (f) create energy-efficient domain-
specific language models for materials science to 
feed agentic AI and help democratize AI for the 
materials research community.[7-9] The case 
studies presented track a theme of energy-
sustainable materials. 
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