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The BAT4EVER project reached its mid-term in April 2022. With this

came the submission of the first Periodic Report and the first Review

Meeting with the European Commission held on 5th May 2022.

➢ Core-shell structured NMC cathodes

BAT4EVER developed a core/shell structured co-precipitation route
synthesized NMC cathode powder that is analyzed in terms of the
structure, microstructure, composition and morphology of the core and
shell of these NMC particles. The ex-situ microstructural
characterization protocols are defined.

➢ Self-healing components

In order to prevent Si-anodes and NMC cathodes from micro-
damages/cracking and to avoid Mn-loss at the cathode composition
during cycling and Li-intercalation, BAT4EVER applies self-healing
concepts For damage-free Si-particles, these are coated with self-
healable B-doped hydrogen bonded PANI/PVA polymers. Moreover, self-
healing electrolytes are prepared by synthesis of polymerization-
capable ionic liquids and polymerized ionic liquids embedded in
ionogels.

➢ Modelling & Simulation

DFT modelling of self-healing electrodes is developed. Parameterization
protocols based on macroscale modelling are established.

➢ Assembly and manufacturing of prototypes

Cell manufacturing for the benchmarking purposes started, where
different parameters related to the electrode fabrication and cell
assembly are currently being studied. The chemistry-specific know-how
from this will be transferred to the self-healing components. Life Cycle
Assessment studies have been started on 3 test scenarios.

BAT4EVER’s ACHIEVEMENTS



The first

✓ In the initial stage, the process
parameters were established for
the synthesis of Li-free core/shell
structured NMC powders.

✓ In the following stage, two-different approaches have been applied for Li-
infiltration: mechanical mixing with LiOH (A) and simultaneous bulk
infiltration of Li (B).

✓The NMC powders synthesized by mechanical LiOH mixing displayed
relatively low electrochemical activity (100 mAh/g).

✓Simultaneous bulk Li-infiltrated NMC powder yielded in turn the
envisaged specific capacity value of 174 mAh/g.

DEVELOPMENT OF CATHODE POWDER



BAT4EVER AT EVENTS

The BAT4EVER project was part of the December 2021 issue of the BATTERY
2030+ Newsletter.

▪ BAT4EVER in BATTERY 2030+ Newsletter

▪ International Women Day BATTERY 2030+

“A smartphone battery with twice as long lifetime
and twice as high continuous charge current as
the current ones and without any danger of
explosion or fire may well be the result of
BAT4EVER’s research. Their approach to achieve
these goals is to equip all the components of Li--
ion batteries, LiBs, with self-healing (SH)
capabilities in both novel polymerized ionic
liquids, and polymer protected high charge -
capacity silicon anodes. The cathodes are
core/shell structured.”
➢ Read the full article here.

On March 8th, 2022, the Battery 2030+ community celebrated International
Women’s Day with women in battery research. Four female researchers
within the BAT4EVER consortium gave a short interview about their path to
get into science and the incentives to encourage more women to join the field
of battery research.
➢ Read the interviews here.

▪ BAT4EVER / SPARTACUS

The second workshop between the two BATTERY 2030+ projects BAT4EVER
and SPARTACUS was held on April 6, 2022, to discuss collaboration
opportunities during the ongoing projects.

Both projects presented an
overview of the research
progress and the results
obtained so far. Followed by
a fruitful discussion on
possibilities for further joint
cooperation.

https://battery2030.eu/wp-content/uploads/2021/12/BATTERY-2030-Newsletter-December-2021_700095.pdf
https://battery2030.eu/news/happenings-events/international-womens-day-women-in-battery-research/
https://www.linkedin.com/company/battery2030/
https://www.linkedin.com/company/bat4ever/
https://www.linkedin.com/company/spartacus-battery-project/


BAT4EVER AT EVENTS

Last 21st June the General Assembly of
Batteries Europe took place in Brussels. The
new Working Group structure was presented
together with some tasks which will be
developed during the project duration.
Additionally, in the presentation of the
Battery2030+ initiative the self-healing
projects were highlighted. In this event, the
coordinators of HIDDEN and BAT4EVER met
for the first time.

▪ NANO2022 Conference

▪ Batteries Europe General Assembly

Partners of the BAT4EVER Project attended the 16th International Conference on
Nanostructured Materials (NANO2022) on June 6th-9th, 2022 in Seville, Spain. They
presented the project results on synthesis, characterization and modelling during
different sessions:
1)Characterization of NNC microparticles with controlled composition for cathodes in
Li-ion Batteries, García-Alonso, J., Nahirniak, S., Maestre D., Saruhan B., Cremades A.
2) Synthesis and evaluation of core/shell structured NMC cathode material, Nahirniak,
S., Yuca N., Guney E., Kelm K., Saruhan B.
3) Structural and dynamic properties of pyrrolidinium-based ionic liquid - Li electrolyte
solutions", Salvador M. A., Degoli E., Ruini A., Magri, R..

▪ SETAC EUROPE 32nd Annual Meeting

The potential second life scenario for the self-healing smartphone batteries was
presented at the SETAC EUROPE 32nd Annual Meeting, on May 15th-19th, 2022, in
Copenhagen, Denmark.
➢ Find BAT4EVER Poster here.

https://hidden-project.eu/
https://bat4ever.de/WordPress/wp-content/uploads/2022/05/2022_15-19-May_VUB_SETACposterA4.pdf


• Batteries (ISSN 2313-0105) Large-scale Cell-Assembly and

Smart Manufacturing of Self-Healing Batteries

➢ Deadline for manuscript submissions: 15 December 2022.

Guest Editors:

Prof. Dr. Maitane Berecibar

Dr. Kamil Burak Dermenci

• Materials (ISSN 1996-1944) Advanced and Smart

Materials for Next Generation Batteries, Supercapacitors

and Energy Harvesting

➢ Deadline for manuscript submissions: 10 December 2022.

Guest Editors:

Dr. Apurba Ray
Dr. Bilge Saruhan-Brings
Dr. Svitlana Nahirniak

Special Issue Flyer

Special Issue Flyer

JOIN US with your scientific work in the 
SPECIAL ISSUES of Journals

https://www.mdpi.com/journal/batteries/special_issues/Large_scale_Cell_Assembly_Smart_Manufacturing_Self_Healing_Batteries#info
https://www.mdpi.com/journal/materials/special_issues/mamngesh
https://bat4ever.de/WordPress/wp-content/uploads/2021/11/Flyer_SI_Batteries.pdf
https://bat4ever.de/WordPress/wp-content/uploads/2021/11/Flyer_SI_Materials.pdf
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