GA No. 963542 -I-S | M BA‘

EUROPEAN COMMISSION

HORIZON 2020 PROGRAMME - TOPIC H2020-LC-BAT-2020
Sodium-lon and sodium Metal BAtteries for efficient and sustainable
next-generation energy storage

GRANT AGREEMENT No. 963542

+SIVIB A

SODIUM-ION AND SODIUM METAL BATTERIES

SIMBA — Deliverable Report
<< D4.2 — Report on anode optimisation >>

D4.2 — Report on anode optimisation — CO 1/22



GA No. 963542 +S I M Bk

SODIUM-ION AND SODIUM METAL BATTERIES

Deliverable No. SIMBA D4.2

Related WP

Deliverable Title Report on anode optimisation

Deliverable Date 2022-12-01

Deliverable Type REPORT

Dissemination level | Confidential — member only (CO)

Written By Faduma Maddar (WMG), Marco Melzi d'Eril (TUDa), | 2022-12-06

Veronika Djupvik (Elkem), Muhammad Abdelhamid
(IFE), Zoltan Lences (SAS)

Checked by Ivana Hasa (WMG) 2022-12-17
Reviewed by (if | Torsten Gutmann, Ying Zhan ( TUDa) 2022-12-19
applicable)

Approved by Ralf Riedel (TUDa) 2022-12-21
Status Final 2022-21-22

- This project has received funding from the European Union’s Horizon 2020 research and innovation programme
under grant agreement No 963542.

D4.2 — Report on anode optimisation — CO
2/22



GA No. 963542 +SIVIB A-

SODIUM-ION AND SODIUM METAL BATTERIES

Publishable summary

The main goal of the SIMBA project is the development of a highly cost-effective, safe, all-solid-state-
battery with sodium as mobile ionic charge carrier for stationary energy storage applications. Although
in many ways SIBs are similar to LIBs, there are still a number of scientific and technical challenges to
be addressed to understand electrochemical processes, the degradation mechanisms, and the cell
manufacturing process. Furthermore, novel materials such as electrodes and solid electrolytes that
can be manufactured economically in a large scale have to be developed, optimized and tested for
application in SIBs. SIMBA aims to work on these challenges and pave the way to market introduction.

One of the key goals of the SIMBA project is the development of sustainable materials and electrode
manufacturing to meet such requirements. Task 4.4 of WP4 focuses on the development and
optimisation of anode materials. Activities target processing of materials into slurries including
formulation development and coating for anode materials proposed in the SIMBA project.

Two types of anodes are examined, i.e., sustainable biomass-derived Hard Carbon (HC) in which
sodium-ions are inserted, and a new porous ceramic framework allowing for sodium deposition in the
pores, which are preferential sites for Na plating, ruling out the danger of dendritic battery short-cut.

This document outlines the activities related to deliverable D4.2 reporting on anode optimisation. The
work associated to this deliverable is that of ST4.4.1 Slurry formulation development for both anodes.
Partners including Elkem and IFE have successfully produced a total of 4 kg of HC over the course of
the project. Such material has been implemented in slurry formulations carried out in WMG examining
its processability. On the other hand, TUDa and SAS focused on the development of light-weight silicon
carbonitride and silicon oxycarbide ceramics processed at a lab scale level.
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7. Appendix B - Disclaimer/Acknowledgement

Copyright ©, all rights reserved. This document or any part thereof may not be made public or disclosed,
copied or otherwise reproduced or used in any form or by any means, without prior permission in writing
from the SIMBA Consortium. Neither the SIMBA Consortium nor any of its members, their officers,
employees or agents shall be liable or responsible, in negligence or otherwise, for any loss, damage or
expense whatever sustained by any person as a result of the use, in any manner or form, of any knowledge, information or
data contained in this document, or due to any inaccuracy, omission or error therein contained.

All Intellectual Property Rights, know-how and information provided by and/or arising from this document, such as designs,
documentation, as well as preparatory material in that regard, is and shall remain the exclusive property of the SIMBA
Consortium and any of its members or its licensors. Nothing contained in this document shall give, or shall be construed as
giving, any right, title, ownership, interest, license or any other right in or to any IP, know-how and information.

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant
agreement No 963542. The information and views set out in this publication does not necessarily reflect the official opinion
of the European Commission. Neither the European Union institutions and bodies nor any person acting on their behalf, may
be held responsible for the use which may be made of the information contained therein.
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