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Publishable summary

The SIMBA project aims at developing 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
sodium-ion batteries (SIBs) are similar to lithium-ion batteries (LIBs), there are still a number of
persistent scientific and technical challenges to be addressed in understanding electrochemical
processes and degradation mechanisms, electrode, solid-state electrolyte and cell manufacturing.
The overall concept and approach of SIMBA comprises the development of two anode and two
cathode materials and a novel Solid-State Electrolyte (SSE). Together with new modelling and
characterisation techniques, as well as electrochemical methods and manufacturing processes
developments the main challenges of SIBs will be addressed effectively.

To achieve the specific objectives of the SIMBA project a four-step plan has been proposed including:
Step 1: Develop a baseline cell to easily compare development and progress of the project.

Step 2: Characterise, model, understand, predict, and improve the SIMBA materials.

Step 3: Scale-up materials and develop electrode manufacturing processes.

Step 4: Design cell and BMS design, testing, validation, and recycling.

This document, corresponding to Deliverable 4.1 (D4.1), is associated with Task 4.1 (T4.1) of Work
Package 4 (WP4) i.e., “Development of a baseline cell”.

The activities carried out within T4.1 focus on the development of a baseline cell which constitutes a
robust performance comparison for the final solid-state SIMBA cell. To accurately record the technical
advances toward the final goal, it is first necessary to baseline what is currently achievable. For this
reason, the SIMBA project envisions the design and manufacturing of a baseline sodium-ion cell at
pouch cell level, using materials available within the consortium. All the advances made over the
course of the project will be documented and assessed against the performance of the baseline cell.
All further iterations will then be quoted, in terms of electrochemical performance, against this. Thus,
the main objective of this deliverable and its corresponding milestone (MO06) verified through
completion of D4.1 is the creation of a robust baseline cell achieved collaboratively, utilising materials,
processing and testing available among the partners early in the project.

The baseline cell has been entirely manufactured in WMG by using a Prussian white (PW) cathode
developed by Altris, a hard carbon anode and a liquid carbonate-based electrolyte solution. All
electrodes produced within T4.1 have been obtained through an aqueous process eliminating the use
of toxic solvents such as N-Methyl-2-Pyrrolidone (NMP). This represents a step towards more
environmentally friendly electrode processing methods, in line with the sodium-ion technology
philosophy and the SIMBA project values. Materials, received in Kg batches have been processes at
pre-prototyping scale at the Battery Scale Up (BSU) facility at the Energy Innovation centre in WMG.
Electrode formulation studies, mixing and coating trials and optimization of full cell parameters have
been carried out within the collaborative framework of all the partners involved in T4.1. The activities
carried out within T4.1 are the results of a continuous and efficient collaboration among the SIMBA
project partners. Over the first 8 months of the project, several progresses have been made toward a
better understanding of the SIMBA baseline cell chemistry and the processability of its components.
The PW cathode represents a very promising cathode material for application in sodium-ion batteries
especially in terms of sustainability, cost, and electrochemical performance. However, beside the
advantages, there are still some challenges to address when moving from lab scale to upscaled cell
formats. A7 multilayer pouch cells have been manufactured and tested electrochemically with defined
protocols. After the aging process cells have been discharged and shipped for recovery and recycling
studies in WP6. Several 1Ah A7 pouch cells have been manufactured successfully with optimal
electrochemical performance.

Within T4.1, a great deal of results and knowledge has been gained to properly address these
challenges. After only 8 months from the start of the project 1Ah SIMBA baseline A7 pouch cells have
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been manufactured, showing satisfactory cycling behaviour at 0.2C and 1C. Thus, it can be stated that
the first Milestone (M06) of the project which is demonstrated through D4.1 has been successfully
achieved. The figure below reports the electrochemical performance of the “SIMBA baseline cell”
against which future cell generations over the duration of the SIMBA project will be compared.
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Appendix D — 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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