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Gasification & Electrolysis
Novel Integration Used
for Sustainable FUELS - a
Clean Energy Transition
Partnership Project

Year 2025

Novel SOEC electrode assembly
(≥5x5 cm) working at 700°C in O
& CO -rich conditions;
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Reducing process energy intensity
of 20%;
Increase of syngas yield by 20%
with respect to the process
without catalyst
Tar and hydrocarbon conversion ≥
90% in the presence of 50 ppm of
sulphur.
Demonstrate an overall efficiency
energy to fuel ≥ 50% and carbon
to fuel ≥ 40% using different types
of residual biomasses.

HTTPS://SITE.UNIBO.IT/GENIUSFUELSPROJECT

The GeniusFuels project provides a
groundbreaking solution by combining
an enhanced high temperature solid
oxide electrolysis (SOEC) to a biomass
gasification process, exploiting the
oxygen co-produced by the electrolyser
as an alternative oxidant to air or pure
oxygen produced by expensive air
separation units. The hydrogen produced
by electrolysis is used to increase the
H /CO ratio at the exit of the gasifier and
the resulting waste heat can be
favourably provided to the SOEC to
reduce its operative costs and increse the
overall efficiency of the system.
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Scheme of the process integration between
gasifier and SOEC.
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Genius Fuel
Highlights

Parters

November 6 marked a turning point for
our project! In Malmö, at  Hulteberg
Chemistry & Engineering AB, we came
together to review the outcomes of the
first year—results that are shaping the
future of our work. Here are the key
highlights:

New oxygen electrode phases are
individuated to work in  in O  & CO -
rich conditions;
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Fluid dynamics simulation of the
gasifier has been carried out;

Catalysts for in bed reforming,
methanol and dimethil ether
production have been prepared and
tested;

Different sorbents for H S and HCl
removal have been investigated;
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A process scheme of the integrated
system have been developed to carry
out mass-balance analysis and
process optimization.

Genius Fuel parteners at the Hulteberg
Chemistry & Engineering AB labs.
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