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General Context and Objectives

In the context of the energy transition and the growing imperative to develop i AR

decarbonised solutions for the transportation sector, our team is investigating the Alr capture
conversion of CO, to kerosene via a Power-to-kerosene process. Given the high E
stability of the CO, molecule, an activation step is essential to convert it into more r— ) o
complex molecules. The reverse water-gas shift (rWGS) reaction is a promising H, H,

solution to achieve this conversion. A primary objective of this project is to design and
construct a small pilot facility that synthesises kerosene from CO, and H,, calibrated
to an available electrolysis capacity of 1.5 Nm®/h. This study focuses on the sizing of @ —p._vf’l,.
the rWGS section for this scale and further compares it to a larger system with an

electrolysis capacity 1,000 times greater.
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Figure 2 — Kinetic model comparison with two different equilibria
> Large-scale reactor = adiabatic, inlet of 1,500 Nm?®/h of H, (30 bar, inlet H,/CO, = 2, cat. mass = 0.25 g)

» Constraint = outlet syngas ratio (H,/CO) of 2.1
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Figure 5 — Temperature profiles along the adiabatic reactor at 1 and 20 bar and an inlet temperature of 800 °C

Conclusions and Perspectives

This paper investigates the sizing of an rWGS reactor in two different configurations.
It iIs shown that the operating pressure significantly influences the optimal size of
an isothermal reactor. Conversely, in an adiabatic configuration, pressure appears
to improve CO, conversion while having minimum impact on the optimal design.
The next steps include integrating this reactor model into a complete process
model to further explore process optimisation aspects, rather that focusing solely
on single unit optimisation.
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