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SAF for SAF
Sustainable Aviation Fuel for Swiss Air Forces

20 Mio. L/y
Kerosene

Goal: Local CO2 neutral aviation fuel production

The synthesis of hydrocarbons requires carbon and
hydrogen. The source of carbon is CO2 and for
hydrogen electrolysis of H2O. Biomass contains
carbon and 50% of the hydrogen. The sustainable
availability of the sources, the energy efficiency of
the process and the cost of the final product are
the parameters to determine the process for the
synthetic aviation fuels. Additionally the environ-
mental impact and the energy security have to be
considered for the installation of a SAF plant.

In the summer of 2022, the LMER research group
at EPFL was commissioned by armasuisse to carry
out a feasibility study for the production of
synthetic fuel together with partners Ott &
Partner Architektur, groupe-e and swiss aeropole
SA. The goal is to cover the fuel consumption the
coming F35 fleet, from renewable energy, i.e.
CO2-neutral. The possible technical production
paths are analyzed and compared in terms of
energy consumption, raw materials, efficiency
and costs.

The production of hydrogen from renewable
energy, the source of carbon, and the reduction
and refining process determine the cost and the
energy efficiency of the synthesis for the SAF.

The low efficiency of the electrolysers of only 60%
and the cost and energy demand for the direct
air capture of CO2 have a great potential for
improvement. The F-T synthesis is already
working close to the thermodynamic limit and
realized in large scale. The processes based on
biomass lead to a significantly lower cost of the
SAF. The potential of sustainable biomass in
Switzerland is 27 TWh·y-1, enough to produce all
aviation fuel in Switzerland.


