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Power-to-catalyst and chemicals fostered via electrochemical recycling 

CONCEPT

IMPACT
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The FIREFLY project aims to electrify a large part 
of the chemicals value chain in a sustainable way 
(environmental, economic and social): 
power-to-catalyst and chemicals fostered via 
electrochemical catalyst recycling. 

New electrochemical conversion routes for the chemical industry 

By leveraging downstream synthesis of strategic metal-based (electro)catalysts, the FIREFLY project is 
expected to develop at TRL6 a sustainable process for the flexible, RES-powered electro-driven recycling of 
metals. 

The FIREFLY concept proposes a revolutionary 
approach to (electro)catalyst manufacturing by 
introducing RES and utilising secondary resources 
such as waste and off-specification catalysts. This 
will simultaneously reduce the production costs 
and improve the sustainability of the chemical 
industry. 

MCP: Mechanochemical processing 

ELX: Electroleaching

ESLX: Electro-driven solvoleaching

ESX: Electro-driven solvent extraction

WASTE, SPENT & OFF-SPECS. 
CATALYST

COMMUNICATION, DISSEMINATION & EXPLOITATION

(ELECTRO)CATALYST 
FORMULATION AND 
SHAPING

APPLICATION IN 
(ELECTRO)CHEMICAL 
PROCESSES

FLEXIBLE, RES-POWERED & PREDICTIVE 
ELECTROCHEMICAL TOOLBOX

Electrified Pre-treatment

Electrified metal dissolution

Electrified metal separation

Electrified metal recovery

Electrified metal recovery

MCP

(DRY OR IN SOLUTION)

CATALYST ELECTROSYNTHESIS

Homogeneous 
catalysts (liquid 
samples)

Heterogeneous 
(un)supported catalysts 
(solid samples)

ELX ESLX

ETMS ERMS GDEx

Catalyst Synthesis

ESX

ETOS

Formulation and shaping
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Production
Ammonia 
synthesis
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Lignin 
Depolymerization

ERMS: Electrochemical recovery from molten salts

ETMS: Electrochemical transformation in molten salts

ETOS: Electrochemical transformation in organic solvents 

GDEx: Gas-diffusion electro-crystallisation

FlexIble, predictive and Renewable 
Electricity-powered electrochemical 
toolbox For a sustainable transition of the 
catalyst-based European chemicaL industrY.

OBJECTIVE

48 MONTHS 16 PARTNERS 6 COUNTRIES

Industrial driver FIREFLY process End-uses

Sustainable recycling Small-scale pilot
Flexible & predictive 

electrochemical toolbox

Waste, spent & 
off-specs. catalysts

Metal-based catalyst recycling 
and (electro)catalyst synthesis

Modular, compact, 
industrially-relevant

Ammonia, hydrogen peroxide, 
biomass processing,

lignin depolymerization

Sustainable (electro)chemical 
processes

Validation & Demonstration

ELECTRIFICATION WITH RENEWABLE ENERGY SOURCES

CRADLE-TO-CRADLE


