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SAFER
- NMP-free
- SOPs for safety handling 

and automation 

CHEAPER
- Reduce energy and 

material consumption
- Cell manufacturing cost 

reduced by 20%

GREENER 
- Reduced energy and material consumption
- Energy consumption of cell manufacturing 

reduced by 25%

FLEXIBLE
- Digitalisation processes 

allowing to quicker 
specification change

- Affordable scalable process

BETTER
- High-performance LNMO/SiC
- Data-driven process and 

product quality control

Objective

Future Perspective

This project has received funding from the European Union’s Horizon Europe 
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Anode Production

Small Pilot Line @ PoliTo
The scale-up from the laboratory level to a
small pilot-line level is one of the most
challenging aspects of the research.
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Different steps are involved:

Slurry Mixing
- Composition (Active Material, 

Conductive Additive, Binders)
- Viscosity

Slurry Deposition
- Coating Speed Deposition
- Roll-to-roll Thickness
- Oven temperature

Electrodes Calendering & Cutting
- Pression
- Temperature

Battery Assembly
- Geometry
- Separator
- Electrolyte

Electrochemical Forming step

Horizon Europe Gigagreen Project is a European project with the
ambitious goal of drastically increasing the battery market by 10 points
(from 6% to 16%) by 2029. This will be possible thanks to a consortium of
16 university and industrial partners from all over Europe with specific
competences and knowledge. The project aims to develop a Design to
Manufacture (DtM) approach for the industrial scale-up of innovative
electrodes and the overall cell manufacturing process. The research of
continuous improvement in terms of electrochemical performance can be
obtained thanks to the coupling of Co-free cathodes and Si-C composite
anodes. In the production of Si-rich anodes, the operator has to face the
undesirable expansion associated to the formation of Si-Li alloy. The
greatest challenge is to produce electrodes for pouch cells entirely made
by aqueous binders, to significantly reduce the environmental impact as
well as drastically reduce costs and production-related risk.

Introduction
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Once the pouch electrodes will be made by aqueous
binders, the attention will be moved toward the
technology of solid-state batteries. Considering this
innovative technology, the costs and energy savings
will become even more considerable. Furthermore,
the project has also the ambition to increase the
recycling yield by up to 85% thanks to the eco-cell
design.

To summarize Gigagreen objective and ambitions:
1. Testing the factory of the future: better, flexible,

greener and safer
2. Optimizing water-based electrode processing

pathway
3. Exploring the dry electrode processing pathway
4. Establishing recycling loops
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Future promising anode: 
SiC Composite

Actual most common anode: 
Graphite

Electrode Production 
Steps

Constant control of pH to ensure the 
best silicon distribution (low value of 
pH can degrade silicon surface)

Single mixing step by the addition of 
different components one at a time① Slurry Mixing The mixing step is made by combining 

two steps to avoid agglomerates:
1. Grinding process
2. Dispersion process

Thinner electrodes can be produced 
thanks to the higher gravimetric 
capacity of silicon

Check the rheological properties to 
obtain homogenous deposition and 
less solvent consumption② Slurry Deposition
Set machine thickness to obtain 
desired electrode mass loading

Higher porosity to permit the volume 
change of silicon

Porosity of 30-35% to maximize the 
electrochemical performance

③ Electrodes Calendering


