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| PROJECT OBJECTIVES ¢) SUNToOLIQUIDI

The primary objective is to achieve a
record-high energy conversion of 15%

- a 3-fold increase of the state of the art -
by bringing novel concepts (TRL 2) and
lab-scale developments (TRL 3) to the
field (TRL 4-5).

= Enhanced yield from novel 3D
structured chemically active
redox materials

T)solar reactor A

20% T

15% —+

10%

= Advanced solar reactor with
integrated high-temperature heat

O | SUNwLIQUID recovery:

gy

5% T

// = Optimization & enhancement of a
// g high-flux solar concentrating heliostat
50 kW + heat recuperation MW + heat recuperation & tower system:

= Preparing commercial exploitation of
solar-thermochemical fuels
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g

o7z X
Demonstration of record-high 50-kW solar reactor energy Reaching solar to syngas efficiencies of higher than 10% ”«*&-’.{Jo
efficiency of 15% 79NN

Successful on-sun operation of demonstrations in relevant  Successful on-sun operation of demonstrations in relevant

scale (>50 kW) for at least 6-months operation time and scale (>50 kW) for at least 6-months operation time and
Implementing heat recovery solutions iImplementing heat recovery solutions
Scaling-up of the 3D-printed novel porous materials from Provide a technology with materials and all components

laboratory scale (TRL3) to the 50-kW field reactor (TRL4-5) scalable to multi-MW-scale

Enhancement of pointing accuracy, stability (<2 mrad)
and focus of ultra-modular concentrating system to deliver
on average onto receiver aperture 1,500-2,000 kW/mz2.

System analyses at multi-MW scale for > 80% GHG Ensuring fuel production cost < 3 €/liter (kerosene)
reduction, production cost < 1.5 €/L fuel, and water o _ _
consumption < 10 L/L fuel during operation Establishing thermochemical cycles as a viable and

competitive production technology pillar for synthetic fuels
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STL-Il is an extremely challenging project. Main expected objectives have been currently achieved.

Pointing accuracy, stability of 1-3 mrad achieved,
=~ 50 kW on the reactor’s aperture at solar noon with > 2,500 kW/m?2 within reach

Design optimization and fabrication has been successfully achieved (for testing in 5-kW solar reactor), even
from recycled ceria materials: viability of recycling confirmed.

The model of a dual heat storage configuration achieves recuperation effectiveness of 31%. Enables the
achievement of the target solar-to-fuel efficiencies of 15%

Existing GtlL system successfully adapted to larger gas streams. Catalytic cracking reactor developed for the
upgrading step to produce kerosene.

A process model for the complete fuel path for a future
commercial plant developed for optimization;
Technologies and integration strategies with waste heat
recycling for direct air capture investigated.

Supply chains and recycling strategies for ceria-based
catalysts analysed.

Experimental activities in the solar tower are expected to start &
by 2026.
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