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Abstract

Research data management in the hydrogen technology field is challenging because large
volumes of heterogeneous data are produced [1]. Electrochemical technologies such as fuel
cells and electrolyzers are multicomponent devices, with various manufacturing routes
being followed and a wide range of characterization and performance measurements
applied. The governing phenomena span multiple length and time scales, creating a
complex parameter—-property space [2], while data are reported with inconsistent standards
and formats. In this work, we build a FAIR and searchable knowledge graph for a concrete
use case: catalyst layers in polymer electrolyte fuel cells. Our approach consists of three
phases. In the first phase, we define the scope of a domain research question and build an
initial ontology. In the second phase, we screen the literature and create a PDF corpus, then
extract and curate the data into a structured, machine-readable format guided by the
ontology, including terminology alignment and unit harmonization for cross-study
comparability. In the third phase, we map the curated dataset into a Neo4j knowledge graph
and release it as a FAIR resource. Overall, as will be shown at the conference, this workflow
enables standardized, traceable, and Al-ready datasets that can be reused across studies
to accelerate data-driven discovery and decision-making.
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