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Towards safer & more sustainable

by design metallic coatings

THE CONCEPT

The EU-funded FreeMe project is dedicated to
revolutionizing the Plating on Plastics (PoP) process by
eradicating the use of hexavalent chromium (Cr6+) and
palladium (Pd), employing REACH compliant chemicals to
ensure safety and long-term sustainability. Two innovative
approaches are proposed to metallize polymeric surfaces
safely and sustainably. Firstly, sprayable resins, augmented
with nickel-based precursors, will be applied to the plastic
surface, initiating the formation of essential nuclei for
subsequent electroless deposition and the creation of a
conductive layer. Secondly, a Cr6+ & Pd free pre-
treatment method will be employed, followed by the
incorporation of nickel active sites through the reduction
of nickel salts on the plastic surface. Subsequent
electroless plating will result in the formation of the
conductive layer. These cutting-edge technologies will find
application across diverse industries including automotive,
aerospace, and home appliances, promising a paradigm
shift towards eco-friendly and efficient metallization
processes.

FreeMe OBJECTIVES

• Implement a safe and sustainable by-design (SSbD) 
strategy for FreeMe technologies in PoP that will cover 
the whole lifecycle.

• Develop green REACH-compliant UV-curable resin for 
plastic metallization and Cr6+ free etching technologies 
for plastics pre-treatment.

• Develop in-silico techniques for sprayable resin 
synthesis & plastic etching optimization.

• Develop fast, accurate micro-scale inspection via 
spectroscopic imaging ellipsometry & optical coherence 
tomography.

• Develop a data-driven Decision Support Tool for PoP
technology selection, integrating SSbD, in-silico 
methods, experiments, LCAs, and test cases.

• Facilitate tech acceptance, define standardization, and 
contribute to future standards.

• Prepare business plans, define exploitation routes, and 
enhance impact through targeted dissemination & 
training for the PoP industry.

BENEFICIARIES
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COORDINATOR

GASER OSSIDO DURO SRL
(June 2022 – May 2026) @freeme-project @FreeMeProjectEU @FreeMeProjectEU

www.freeme-project.eu

info@freeme-project.eu

TOXIC FREE 
METALLIZATION PROCESS

FOR PLASTIC SURFACES

Projects funded under topic: HORIZON-CL4-2021-RESILIENCE-01-12 – Safe-
and sustainable-by-design metallic coatings and engineered surfaces (RIA)

https://www.freeme-project.eu/
https://www.linkedin.com/company/freeme-project/?viewAsMember=true
https://www.facebook.com/FreeMeProjectEU
https://twitter.com/FreeMeProjectEU
http://www.freeme-project.eu/
mailto:info@freeme-project.eu


METAL MATRIX 
NANO-COMPOSITE COATINGS 

UTILIZATION AS ALTERNATIVE TO 
HARD CHROMIUM

CLUSTER OBJECTIVES

Key objectives include:

• Establishing connections between the projects 
• Tackling shared challenges collaboratively
• Engaging in joint dissemination & communication 

efforts
• Enhancing the value of each project and the 4SEE 

cluster overall

BENEFICIARIES15

COUNTRIES8

MONTHS42

MILLION €4.7

COORDINATOR

POLITECNICO DI MILANO
(June 2022 – November 2025) @mozart-eu-project @MOZARTEUProject @MOZARTEUProject

www.mozart-project.eu info@mozart-project.eu

Projects funded under topic: HORIZON-CL4-2021-RESILIENCE-01-12 – Safe-
and sustainable-by-design metallic coatings and engineered surfaces (RIA)

THE CONCEPT

MOZART is an EU-funded research project
developing composite coatings as replacements
for hard chromium (HC) using Nickel (Ni) matrix
nano-composite electroplating processes, under
the Safe and Sustainable by Design (SSbD)
principles. MOZART focuses on enhancing
composite coatings through the incorporation
of ceramic and 2D nanoparticles like SiC, Al2O3,
Gr, MoS2, and WS2 for tailored properties. By
controlling parameters such as NP status and
bath chemistry MOZART ensures high-quality
coatings. Data-driven modeling with neural
networks correlates bath properties to coating
performance. Ultrasonication homogenizes
dispersions and cleans surfaces in Ni-based
plating baths, ensuring mono-dispersed
electrolytes. Finally, real-time monitoring with
OF2i® enables continuous particle
characterization, facilitating process feedback
and quality control.

MOZART OBJECTIVES

• Develop 2 new families of more durable and 
protective coatings as replacement to HC under 
the SSbD principles.

• Development of AI models and simulations 
allowing a faster deployment of the new 
coatings.

• Better understanding of the 
dispersions/electrolytes and mechanisms of 
electroplating process.

• 3 end-user applications (automotive, 
manufacturing and machining) to test the novel 
coatings in relevant environments 

• Development of a Decision Support Tool to 
guide industrial users in selecting optimal 
coatings and production parameters, ensuring 
alignment with the SSbD concept.

• Preparation of business plans that will 
accelerate the market adoption of the MOZART 
technologies including the organization of the 
IPR strategy and protection actions. 

https://www.linkedin.com/company/mozart-eu-project/
https://www.facebook.com/MOZARTEUProject
https://twitter.com/MOZARTEUProject
http://www.mozart-project.eu/
mailto:info@mozart-project.eu
https://www.mozart-project.eu/


Ni-based ferromagnetic coatings 

with enhanced efficiency to replace Pt

in energy & digital storage applications

CLUSTER ACTIVITIES

The kick-off meeting of the 4SEE Cluster, conducted 
remotely on February 2nd, 2024, consisted of:
• Providing general presentations of the clustered 

projects
• Hosting a roundtable to enhance common 

dissemination and communication activities
• Holding a roundtable to address shared challenges

BENEFICIARIES12

COUNTRIES7

MONTHS48

MILLION €4.4

COORDINATOR

CIDETEC
(June 2022 – May 2026) @nickeffect-eu @nickeffect_eu @nickeffect

www.nickeffect.eu info@nickeffect.eu

THE CONCEPT

NICKEFFECT OBJECTIVES

Projects funded under topic: HORIZON-CL4-2021-RESILIENCE-01-12 – Safe-
and sustainable-by-design metallic coatings and engineered surfaces (RIA)

The NICKEFFECT project addresses the critical demand for Platinum Group Metals (PGMs) in strategic sectors
such as renewable energy, electric mobility, and digital technologies. PGMs, crucial for various applications,
are currently expensive and heavily reliant on imports to Europe, posing a risk to key industrial sectors. The
European Commission categorizes PGMs as critical raw materials (CRM), emphasizing the need for alternative
solutions to secure the EU economy.

In response to this challenge, the NICKEFFECT project focuses on replacing PGMs with nickel (Ni), an
abundantly available element with ferromagnetic properties. The project identifies key applications, including
electrolysers, electrodes, fuel cells catalysts, and magneto-electronic devices, where nickel could serve as a
viable alternative.

• Synthesize ferromagnetic coating materials to replace Platinum as raw material;
• Develop measures to ensure that the materials are affordable, durable and with increased corrosion

resistance for the different working environments;
• Successfully upscale production process in a pilot plant to coat real scale components;
• Ensure a safe and sustainable by-design approach and define pathways for the recovery, recyclability,

purification and re-use of materials at the end of the product life;
• Develop a decision support tool to facilitate the adoption of safe and sustainable criteria when designing

and producing metallic coatings free of PGMs.

https://www.linkedin.com/company/nickeffect-eu/
https://twitter.com/nickeffect_eu/
http://www.nickeffect.eu/


NOUVEAU OBJECTIVES

• Development of multiscale materials models 
and predictive models, including SSbD

• Setting up a NOUVEAU virtual database 

• Design, development and application of 
alternative (less REE) materials and novel 
compositions for electrode coatings

• Alternative (less Cr) steel for the interconnect, 
in combination with protective coating

• Optimised microstructure of electrodes 
achieved by a finely-tuned coating method

• Up-scaled coating process  (slot-die coating) 
and cell integration

• The evaluation of the reusability, recyclability 
options for a SOEC 

• Evaluation of the prospective life-cycle 
sustainability profile of NOUVEAU concept

• Assess overall commercial and industrial 
viability of the NOUVEAU SOEC technology

BENEFICIARIES10

COUNTRIES5

MONTHS36

MILLION €3.9

COORDINATOR

VITO
(September 2022 – August 2025) @nouveau-project

NOVEL ELECTRODE COATINGS AND 
INTERCONNECT FOR SUSTAINABLE AND 

REUSABLE SOEC

CLUSTER COMMON CHALLENGES

• Implement SSbD approaches for safe and sustainable 
design from the start.

• Develop decision tools to support SSbD-aligned 
choices.

• Create alternative materials based on SSbD for safer, 
sustainable replacements.

• Real-life applications
Projects funded under topic: HORIZON-CL4-2021-RESILIENCE-01-12 – Safe-
and sustainable-by-design metallic coatings and engineered surfaces (RIA)

THE CONCEPT

NOUVEAU focuses on making Solid Oxide
Electrolysis Cell (SOEC) technology more
sustainable and reusable by developing NOVEL
ELECTRODE COATINGS AND INTERCONNECT. To
reduce the amount of REE and PGM, NOUVEAU
will work on alternative materials to be used in
SOEC and the recycling of REE for SOEC.
Besides the SOEC materials, the largest part of
the cost of an SOEC stack is caused by the metal
interconnects, which suffer also from corrosion
and degrade the SOEC stack. To overcome these
challenges NOUVEAU will work on a lower-cost
metal interconnect with a protective coating.
The development of these sustainable materials
will be supported by employing innovative
coating methodologies and modelling, in
combination with sustainable-by-design aspects
and recycling options up to TRL 5.
The targeted application of NOUVEAU is the
production of green hydrogen,

www.nouveau-project.eu Marijke.Jacobs@vito.be

https://www.linkedin.com/company/nouveau-project/
http://www.nouveau-project.eu/

