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Achieving carbon neutral production of
Strategic and Critical Raw Materials

Re-integrate the carbon dioxide produced
during production in order to create a
virtuous production cycle

Make the European Union more
independent in the production of strategic
materials
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CO₂ Free Production
of Critical Raw
Materials using
Hydrogen

Demonstrate its
innovative concept of
renewable hydrogen and
carbon looping for CO₂-
neutral production of
Silicon and Manganese.



5 Strategic
Objectives

Ensure optimal energy and material
efficiency in both stable and variable
renewable hydrogen and electricity supply
using  advanced digital tools.

The MECALO concept allows us to use hydrogen in
metal production where it would otherwise be
impossible. No CO2 is released in the process.
Instead, it is converted back into a raw material
and reused in the process. This sounds better than
storing it underground, right?

Halvor Dalaker
Project Coordinator

This approach will eliminate the use of
carbon as external feedstock in the
carbothermic production.

The process Visionary path

This innovative concept could thus be
applicable to all carboreduction processes
without any need for completely new
production technology.

Maximize the potential for industrial
application and further exploitation of project
results.

“

RAW MATERIAL SYNTHESIS

Metal ore

PLASMALYSIS METHANATION

CARBORTHERMIC REDUCTION

How will it work? Also, the carbon oxides in the process off-
gases are captured, converted to solid carbon
making use of renewable hydrogen and
reusing the recovered carbon as reduction
material in metal production. 

Off-gas conversion

Innovative Carbon Looping

Metal production

Optimize gas conversion to turn carbon
oxides in off-gases into solid carbon
using renewable hydrogen

Establish a carbon looping process to
convert plasmalytic carbon into solid
carbon for reducing metal oxides.

Demonstrate renewable hydrogen in Si and
Mn production by validating H₂-looped
carbon for metal production under industrial
conditions.

SiliconManganese
Bio binder

Metal
ore 

The produced methane is cracked to produce solid
carbon powder and hydrogen using microwave
plasma (“Plasmalysis”). ​ The hydrogen is recycled
to the methanation unit.

The solid carbon powder is processed to a new raw
material for metal production using bio-binder.​
Pure carbon or metal ore - carbon composites.

The synthesised raw materials are used to
produce metals by carbothermic reduction. ​
No external carbon reductant needed, only
looped carbon.

Methane is produced by catalytic reactions
between hydrogen and carbon oxides captured
from the off gases from metal production. 

MECALO will develop a production
route where renewable hydrogen is
used to indirectly substitute for fossil
carbon reductants. ​

Business case 

Digitalization
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