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The first 12 months of the project have passed and

amazing research results are on their way.

Specifications were defined, a model liquid crystal

electrolyte was synthesized, materials and layouts

for a printed heating element were tested and the

first piezoelectric separators have been prepared.

Project partners have also studied non-invasive

methods to detect the dendrite growth and also

created a joint HIDDEN database for the results to

manage data handling, sharing and storage. 

Intensive year behind us and much more to come

in the next years...!
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HIDDEN achievements during the first
12 months of the project:

The HIDDEN project started one year ago by defining

specifications for the batteries that will be developed

during the project. This work was completed during the first

6 months, and the consortium is now working towards those

goals at full speed. As first steps, we have synthetized a

model liquid crystal electrolyte, which has been used for

developing processing methods for the electrolyte, as well

as to study its properties to generate data e.g. for the

modelling work, which will guide the next steps in the

synthesis work. We have also tested materials and layouts

for a printed heating element, which will be used to trigger

the self-healing reaction on demand. In addition, the first

piezoelectric separators have been prepared and their

properties and processing methods are currently under

investigation.

In order to trigger the self-healing methods at the right

time, we have also studied non-invasive methods to detect

the dendrite growth, which will be finally integrated with

the battery management system to control the self-healing.

Data handling is also an important part of the project.

Thus, we have created a joint HIDDEN database for the

results, which will help to share data, and to guarantee

reliable handling and storage of the results and the

process parameters.

Finally, attracting more people in the battery field is one of

our targets. We try to reach this goal by sharing information

about the project and next generation batteries through

many routes. The project coordinator, Marja Vilkman, has

e.g. been a visiting lecturer both at Aalto University and

Oulu University in Finland, giving the students a view on the

current battery research and talking about the potential

and the need for new people to work in this field, in order

to reach our common goal of climate neutrality.

http://www.hidden-project.eu/
https://www.linkedin.com/in/marja-vilkman-745b081
https://www.aalto.fi/en
https://www.oulu.fi/en


In direct line with the proposal HIDDEN, CNRS runs since 2011 (with the support of MESRI) the

RS2E (research network on electrochemical energy storage), a French national research and

technology transfer public/private network aimed at discovering and transferring to the

industry new battery & supercapacitor technologies and other alternative techniques intended

for multiple applications & products (electric vehicles, portable electronics, electricity storage

etc.).

As the CNRS+UGA partner of the project, the UMR5279-LEPMI and UMR5819-SyMMES labs (i.e.

joint research units supported by CNRS, Grenoble-INP, UGA, USMB) bring their internationally

recognized trans/inter-disciplinary expertise, skills & know-how (MIEL (@LEPMI and STEP

(@SyMMEs) Teams): (Electro)Chemistry, physics, multiscale structure/property correlations

through ex/in-situ and operando X-ray & neutron characterizations) in developing basic

research till key-enabling/innovative technologies on themes linked with societal issues, such

as zero-carbon energy (in particular energy conversion (e.g. (Proton-Exchange Membrane) Fuel

Cells) & storage (e.g. batteries and supercaps)) and information & communications

technology. The specific role of CNRS+UGA in HIDDEN are to lead WP2 and to design,

synthesize and perform advanced (electrochemical, physical and structural (WP4))

characterizations of Thermotropic Ionic Liquid Crystals (TILCs) and Self- Healing Electrolytes

(SHEs: TILC+protecting additives). 

The project brings together a strong interdisciplinary consortium of seven partners,

industry and research balanced, with state-of-the-art background in battery chemistry

and physics, materials modelling and analysis, upscaling of novel technologies by

printing and coating, as well as in industrial assembling of battery cells.

For more information about the partners, please visit: The HIDDEN Consortium - The

Hidden Project (hidden-project.eu)

Centre National de la Recherche Scientifique (CNRS) is a government-

funded research organisation carrying our research in all scientific fields of

knowledge. Moreover, CNRS conducts interdisciplinary programs, one major

objective being to promote interdisciplinarity to improve knowledge, ensure

economic and technological development or solve complex societal needs.

M E E T  T H E  T E A M

https://www.vttresearch.com/fi
https://www.csem.ch/Home
https://www.bfh.ch/en/
https://www.belenoscleanpower.com/
https://specificpolymers.com/
http://www.talos-rtd.com/
https://www.energie-rs2e.com/en
https://lepmi.grenoble-inp.fr/en
https://www.symmes.fr/en
https://lepmi.grenoble-inp.fr/en/teams/team-miel
https://lepmi.grenoble-inp.fr/en
https://www.symmes.fr/en/Pages/STEP/Presentation.aspx
https://www.symmes.fr/en
https://www.hidden-project.eu/the-hidden-consortium/
https://www.cnrs.fr/en
https://www.cnrs.fr/


I N T R O D U C T I O N  A N D  S H O R T  I N T E R V I E W  W I T H  T H E  R E S E A R C H

D I R E C T O R  O F  C N R S

H O W  T H E  H I D D E N  P R O J E C T  R E S U L T S  W I L L  I M P R O V E  T H E

E V E R Y D A Y  L I F E  O F  E U R O P E A N  C I T I Z E N S ?

Mankind is facing in the 21st century a rapidly increasing demand for efficient energy generation

and storage solutions to fulfil societal needs in a globalized economy. These acute and critical

issues (UN SDSG N°7) create unprecedented challenging but truly stimulating opportunities for

researchers to produce sizeable and transformative impacts to benefiting everyday life of

Europeans, and beyond, on a planet with finite resources. Aligned with achieving a climate-

neutral European continent by 2050 and under the umbrella of the European large-scale

initiative Battery 2030+, HIDDEN is focusing on proof of concept demonstrations for key enabling

technologies towards safer-by-design and higher performance electrochemical energy storage

solid-state devices. We aim at triggering innovation breakthroughs facilitating the advent of self-

healing Lithium Metal Batteries (LMBs) onto the market. Going well-beyond LMBs, the

implemented chemistry-neutral approach, crystallizing in the marriage of bioinspired self-healing

concepts with efficient energy storage devices, is a new blueprint proposed to benefit European

citizens through enabling high-tech applications (where sustainable energy storage is a must)

and setting scientific grounds for Europe to take a lead role in the development of the e-

transportation (Electric Vehicles: EVs) and Internet of (every)thing (Io(E)T) next revolutions.

Dr. Rannou’s research endeavors consist in deciphering multi-scale

structures/property (electronic, ionic, protonic transfers) correlations within

self-assembled & hierarchized synthetic & bio-inspired functional (liquid

crystalline) materials addressing UN SDG N°7. Through the rational design,

circular chemistry, controlled synthesis, and advanced processing of

functional soft materials aiming at encoding complex and efficient functions

through hierarchical self-assembly processes across (nano->macro) length scales. His research

activities deal with boosting efficiencies of electronic, ionic, and protonic transfers at work

within active layers of (opto)electronic active devices (ICTs: Organic (Bio)electronics), of proton

exchange membranes of fuel cells (Energy generation), of thermoelectric devices

(Thermoelectric generators and coolers (TEGs vs. TECs)) and of solid-state electrolytes of

batteries & supercapacitors (Energy storage). Dr. Rannou combines these (bio)materials

science approaches with the developments of (@LEPMI-lab & ESRF-large scale facility-based)

multimodal platforms allowing in depth (ex/in situ & operando) studies to access (defect-free)

intrinsic and ultimate electronic, ionic and protonic transfer performances of functional soft

materials towards next generation applications within the fields of ICTs (Nano/Bioelectronics)

and Energy generation, harvesting (Hydrovoltaic energy) & storage (Nanonionics/Nanofluidics).

https://www.un.org/sustainabledevelopment/energy
https://battery2030.eu/
https://hidden-project.eu/
https://lepmi.grenoble-inp.fr/en/people/m-patrice-rannou
https://www.un.org/sustainabledevelopment/energy/
https://www.linkedin.com/in/patrice-rannou-2b75971aa
https://lepmi.grenoble-inp.fr/en
https://www.esrf.fr/


H I D D E N  P R O J E C T  I N  B A T T E R Y  2 0 3 0 +  N E W S L E T T E R

A dedicated article was published about the HIDDEN

project in the Battery 2030+ newsletter in July 2021. 

"A self-healing battery is a new star on the battery

research sky. The idea is to slow down the aging

process in the battery substantially. This is being done

by hindering dendrite growth at the anode of the battery and has the potential to

increase the lifetime and energy density of Li-metal batteries by 50 percent

compared to today’s Li-ion batteries. This is what Hidden, one of the research

projects within Battery 2030+, aims for."

Access the article here.

H I D D E N  P R O J E C T  I N  E N G I N E  2 0 2 1

HIDDEN project was presented by Dr. Marja Vilkman at the ENGINE 2021 Winter School.

The HIDDEN goals were introduced and emphasized how the HIDDEN project

contributes the European Green Deal targets. Additionally, Dr. Vilkman talked about the

opportunities and current challenges regarding Li metal batteries and the solution that

HIDDEN will offer to solve these problems. During the 1 hour presentation the audience

was interested about the ionic conductivity level of the liquid crystal electrolytes, Li

metal film thickness as well as about the collaboration between the Battery 2030+

projects.

P R E S S  R E L E A S E  P U B L I S H E D  I N  A U G U S T  2 0 2 1

Specific Polymers published a Press Release dedicated to the

HIDDEN project with the title: The improvement of lithium batteries

lifetime - The challenge of the European project: HIDDEN.

"In the long term, the project will lead to the development of the

high-quality battery market and it will place Europe as a leader

in the production of reliable and long-lasting batteries."

Read the Press Release here.

https://public.paloma.se/webversion?cid=15187&mid=678191
https://specificpolymers.com/the-improvement-of-lithium-batteries-lifetime-the-challenge-of-the-european-project-hidden/


INSTABAT project is intended to monitor in operando, key parameters of a Li-ion

battery cell, in order to provide higher accuracy states of charge, health, power,

energy and safety (SoX) cell indicators, allowing us to improve the safety and the

quality, reliability and life (QRL) of batteries. The main project results will be:

1. Proof of concept of a multi-sensor platform (comprising a cell prototype

equipped with physical / virtual sensors and associated BMS algorithms providing

SoX cell indicators in real-time)

2. Demonstration of the higher accuracy of SoX cell indicators

3. Demonstration of improved cell functional performance and safety through two

use cases for EV applications 

4. Techno-economic feasibility study covering, for example manufacturability,

adaptability to other cell technologies

INSTABAT smart cells will open new horizons to improve cell use and performances

(e.g. by reducing ageing, allowing decrease of safety margins, triggering self-

healing and facilitating second life).

The INSTABAT project is coordinated by 

Maud Priour, CEA, France.

For more information visit: www.instabat.eu

Battery 2030+ brings together the most important

stakeholders in the field of European battery research and

development to invent the sustainable batteries of the

future and to work on concrete actions that support the

implementation of the European Green Deal, the UN

Sustainable Development Goals, and the European Action 

Plan on Batteries and the SET-Plan. Battery 2030+ is not about developing a specific

battery chemistry but about creating a generic toolbox for transforming the way we

develop and design batteries. Thanks to this chemistry-neutral approach, Battery

2030+ will have an impact not only on current lithium-based battery chemistries, but

also on post-lithium batteries, including redox flow batteries and on still unknown

future battery chemistries. Battery 2030+ addresses key challenges such as

achieving ultra-high battery performances, enhancing the lifetime and safety of

battery cells and systems, and ensuring a circular economy approach for the

sustainable batteries of the future.

Six research projects constitute the BATTERY 2030+ initiative: BIG-MAP, INSTABAT,

SENSIBAT, SPARTACUS, BAT4EVER and HIDDEN. Below is a short introduction to the

BIG-MAP project.

For more information visit: https://battery2030.eu
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Project progress - overview of the technology development

and intermediate results

Events and meetings

Meet the HIDDEN partners

Meet the BATTERY 2030+ projects

 

Contact us:
 

This project has received funding from the 

European Union's  Horizon 2020 research 

and innovation programme 

under grant agreement No 957202.

http://www.hidden-project.eu/
https://www.facebook.com/HiddenProjectEU
https://twitter.com/HIDDENProjectEU
https://www.linkedin.com/showcase/73954138/admin/

