Computational exploration of the fluoride chemical space for beyond
lithium-ion batteries

SAlI GAUTAM GOPALAKRISHNAN, DEREJE BEKELE TEKLIYE, DEBOLINA DEB

Department of Materials Engineering, Indian Institute of Science, Bengaluru 560012, India

lISc.ac.in
.qithub.io

INTRODUCTION

* Next generation of energy storage technologies require both high energy and power densities
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Are there promising fluoride-based cathode materials for calcium and sodium-ion batteries?
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« Choice of system motivated by availability of ‘large’ cationic

voids and evidence of Na/Ca-containing structures
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Do DFT on select orderings to identify
MOF, and NaMO,F groundstate polymorph
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V= volume; r= atomic radius

Sodiate MOF, and NaMO,F to get
NaMOF, and Na,MO,F; do DFT
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Ca,Cr,F, and Ca,Mn,F-: feasible candidates

KEY TRENDS

* Fluorine addition can cause a significant increase
In voltages

* Higher voltage systems are typically unstable

* Higher barriers for migration with both sodium and
calcium, due to stronger bonding with fluorine

RESULTS: SODIUM OXYFLUORIDES
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Arrows indicate ground state configurations: dependent on M
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Ti, V, Cr, and Mn oxyfluorides are candidates under
strained (thin film) battery geometries

CONCLUSION

Design of next generation of energy storage technology is

crucial: cathode design is critical

We used high-throughput DFT-based screening to identify
novel fluoride-based cathodes for Ca and Na-ion batteries
* Use SCAN+U to screen through 0 K thermodynamic
stabilities and average intercalation voltages
* Use GGA to compute migration barriers

Ca: weberite Ca,Cr,F,; and Ca,Mn,F- are promising

Na-ion: Ti, V, Cr, and Mn oxyfluorides can be useful
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