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Abstract:

When airlines advertise their cheap flights from London to Lyon or Lisbon you may be enticed. When
out of season food is on sale in the supermarket you may not think twice. Yet, the CO, footprint of
airfreighted food is 100 times bigger than that of shipping. Travelling by rail to above EU cities emits
no CO; at all, when powered by renewable electricity. Aviation has become prolific to all layers of
society. Sadly, a sustainable solution is hard to come by. Why not electrify planes? Some experiments
have started, but payload and range are limited. In order to power an Airbus 380 a 14.000 ton battery
would be needed to replace the equivalent energy contained in the 250 ton kerosene payload. The plane
would never take off. Hydrogen, even when liquefied, is 3 to 4 times more voluminous than kerosene.
It would require a complete redesign of the aircraft fuel hold system. Subsequent qualification will take
billions of euros and tens of years. Current EC policy, therefore, is directed at biofuels. Daily
consumption of kerosene, however, is at a staggering SM barrels per day. Biofuels, inevitably, will run
into the Food vs. Fuel and Food vs. Flora trilemma. The prospect of a sustainable biofuel solution seems
pretty dim. Fortunately, a third way has emerged, CO, neutral kerosene, synthesised from air and water,
powered by renewable electricity. This is the KEROGREEN project proposed to the EU in 2016.

KEROGREEN addresses the energy transition challenge of the aviation industry by developing CO;
neutral aviation fuel. It investigates a novel conversion route to sustainable kerosene synthesized from
H,O and CO, powered by renewable electricity. By capturing CO, feedstock directly from air, a net
zero CO, fuel cycle is established. Because the synthesised kerosene contains no sulphur and no
aromatic compounds, hence no soot, it meets future air pollution standards. The conversion is based on
plasma driven CO, dissociation, solid oxide membrane oxygen separation, CO purification by pressure
swing adsorption, Water gas shift production of syngas (H,+CO) followed by synthesis of kerosene
through the Fischer-Tropsch process and purification by Hydrocracking. Synergism between plasma
activated species and novel perovskite electrodes of the oxygen selective membrane are expected to
increase productivity. In this project the technology readiness level is raised from TRL 3 to 4 by
innovative system integration into a container sized module producing 0.1 kg/hr kerosene by 2022.

This lecture presents the KEROGREEN concept, reports on early results and discusses the hurdles to
be overcome. An outlook to implementation at scale will be sketched, including direct air capture,
electricity generation by off shore wind farms, on site conversion into fuel, piped to destination airport.
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