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 Due to the global abundance of sodium, sodium-ion (Na-
ion) batteries offer a potentially lower-cost alternative to
lithium-ion batteries for grid-scale energy storage.

* Na-ion batteries utilizing hard carbon anodes have
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storage mechanisms in a hard carbon anode material

Fig. 4. Overpotential contributions from diffusions, kinetics, and

Appr()ach conductions for the charge and discharge models at 2C and 5C.

A pseudo-two-dimensional (P2D) Doyle—Fuller—-Newman
(DFN) model is extended to include coupled adsorption and
pore filling storage mechanismes.
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longer cycle life despite SEI growth and sodium plating.
Future Directions
* Integrate with the experimental team at the material scale
to validate model predictions.
* Incorporate the developed model into system-level analysis
for grid-scale applications.
Fig. 2. Modeled concentration of Na-ions stored in the anode through References
. . . T . [1] Laufen, Hendrik, et al. "Multi-method characterization of a commercial 1.2 Ah sodium-ion battery
l{?tercalatlon, GdSOI’ptIOI’), and pore j_rlllmg over three continuous fU// cell indicates drop-in potential." Cell Reports Physical Science 5.5 (2024).
equivalent cycles (FECs). Each FEC consists of a constant-current charge to [2] Li, Yuqi, et al. "Origin of fast charging in hard carbon anodes." Nature Energy 9.2 (2024): 134-142.
4.1 V. a constant—voltage hold at 4.1 VfOI’ 1800 s, a 600 s rest, a constant- [3] Qi, Yuruo, et al. "Slope-dominated carbon anode with high specific capacity and superior rate
. . capability for high safety Na-ion batteries." Angewandte Chemie International Edition 58.13 (2019):
current discharge to 1.5 V, and a final 600 s rest. 4361.4365.

This material is based upon work supported by the U.S. Department of Energy, Office of Electricity (OE), Energy Storage Division and was carried out at Oak Ridge National Laboratory under Contract No. DE-AC05-000R22725 with UT-Battelle, LLC. The authors own all right, title and
interest in and to the poster and are solely responsible for its contents. The United States Government retains and the publisher, by accepting the article for publication, acknowledges that the United States Government retains a non-exclusive, paid-up, irrevocable, world-wide license to
publish or reproduce the published form of this poster, or allow others to do so, for United States Government purposes. The Department of Energy will provide public access to these results of federally sponsored research in accordance with the DOE Public Access Plan
(http://energy.gov/downloads/doe-public-access-plan).



	Mechanistic Modeling of Sodium-Ion Adsorption and Pore Filling in Hard Carbon Anodes

