
Project: Towards an atomistic understanding of sodium-ion
batteries on the nanoscale

1st Report: October 2014 – February 2015

Principal Investigator: Bruno Escribano

bescribano@bcamath.org

Research Director: Elena Akhmatskaya
Research Center: BCAM – Basque Center for Applied Mathematics

Research Area: Modeling and Simulation in Life and Material Sciences

Research collaborators: Ariel Lozano (CIC Energigune – BCAM),
Javier Carrasco (CIC Energigune)

February 27, 2015

Alameda Mazarredo 14, Bilbao, 48009, Spain



Executive summary

The objectives completed at this stage of the project are the following:

• Selection of the material for study and testing through literary research.

• Identification of the appropriate force field for simulation at the atomistic scale.

• Accurate evaluation of the critical properties of the named material using the DFT approach. Comparison
with experimental data.

• Justification of the selected force field through comparison against the DFT properties.

• Implementation of the force field in GROMACS and DL POLY codes.

• Accuracy and performance evaluation of the force field.

We started working on the project in October 2014 in collaboration with Javier Carrasco from CIC Energi-
gune. In November 2014 Ariel Lozano entered the project as a BCAM-CIC Energigune Postdoctoral Researcher.
The progress of the project so far is on schedule according to the proposed work plan (see Appendix A). Based
on the study of the literature we chose to use NaFePO4 as a testing material. We obtained all the necessary
parameters for building an atomistic force field from recently published works. We then evaluated the critical
properties of the material by comparing results obtained with electronic structure methods to those found in
the bibliography, both computational and experimental. The new force field was then implemented into the
open-source softwares GROMACS and DL POLY for atomistic simulation and is currently being evaluated for
accuracy and performance. In the following pages the duties carried out and results obtained up to January
2015 are detailed.
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