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Materials Informatics
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From ab initio to CalPhaD
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Accuracy of ab initio enthalpies

For some elements (e.g. O) the most stable state changes
between 0K and 298K.  Correct H298K for all oxides etc. [3]

[1] S. Kirklin et al., npj Computational Materials 1 (2015) 15010. oqmd.org
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Accuracy of ab initio enthalpies
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From ab initio to CalPhaD
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298 K < T < 5000 K
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Neumann-Kopp for S298K
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Alternative: S298K from Debye model
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Rational Process and Materials Design

MATERIALS INFORMATICS: 
Test ALL ~2500 combinations Pb-Bi-X-Y

aiMP1.0 + SGTE Solutions + 50 lines of simple macro code in 

 53 systems Pb-Bi-X-Y as good as Pb-Bi-Ca-Mg
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Rational Process and Materials Design
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Conclusions

• aiMP is a CalPhaD compatible database

integrated in FactSage based on

– materialsproject.org

– Empirical corrections to ab initio calculated enthalpy of

formation

– Empirical models for Cp and S298K#

• aiMP can be used for quickly scanning chemical

compound space for radically different processing

solutions
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Thank you for your attention!


