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Figure 1 Website and data pages of Atomly materials database (color
online).
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Figure 2 Thermodynamic phase diagram of Ti-O chemical system.
Green dots denote the thermodynamic stable phases, the brown dots
chart many unstable phases, and the black lines show the formation
energy hull of the Ti-O chemical space (color online).
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Figure 3 The conversion reaction of Ga,S; as a viable anode material
for Na ion battery. The complied reaction paths employing the database
suggest the Ga,S; is electrochemically reduced to GaS, Na,Ga,Ss,
Na;GaS;, Ga, NaGa,, and finally reaching Na;Ga,;, which is in good
agreement with experimental observations (color online).
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Figure 4 The AI model for predicting the formation energy of
inorganic compounds. The model shows good accuracy and generality
(color online).
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Figure 5 The local structure similarity of transition metal cations
extracted from 100,000 atomistic sites in 20,000 inorganic ionic
compounds (color online).
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Abstract: “Big data + inorganic chemistry”, an emerging scientific discipline, creates new and important tools to
futurize computational materials science. Leveraging this idea, Atomly is founded as a world-class inorganic materials
database that is developed and based in China. This article presents the engineering details, demonstrates viable
applications of the Atomly database, and primarily introduces the new tools and methodologies that are advancing the
field of chemical syntheses, such as thermodynamic stability estimation, reaction path evaluation, artificial intelligence-
guided property prediction, and big-data analysis. We hope that the Atomly database and innovative techniques can
serve as useful tools to advance chemical science.
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