
In order to successfully transfer the traditional fossil
fuels into renewable energies, the optimal design of
functional molecules or materials that are used in
the energy storage, utilization, and emission
reduction processes is significant. Due to the large
diversity of material structure, it is necessary to
develop theoretical methods to help identify
promising candidates for experimental investigation.
Unfortunately, the complex relationship between
material structure and its property makes it
challenging for theoretical material design. In this
talk, the significance of machine learning for
molecular or material property prediction is first
highlighted. A generic framework for machine
learning-based functional materials design is then
proposed. Several successful applications are
introduced, including solvent design for CO2

capture, extractant design for gasoline
desulfurization, phase-change material design for
solar thermal storage, and nanoporous material
design for industrial gas separations. In the second
part of the talk, the speaker will introduce a data-
driven modeling approach for the analysis and
optimization of complex energy conversion systems.
He will also point out how artificial intelligence can
help develop high-value and sustainable chemical
products.
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