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The compact pilot plant used in the SOLETAIR project is designed for decentralized 

production, fits into a shipping container, and can be extended modularly.  

(Photo: VTT) 

Production of liquid fuels from regenerative electric power is a 

major component of the energy turnaround. The first 200 l of syn-

thetic fuel have now been produced from solar energy and the 

air’s carbon dioxide by Fischer-Tropsch synthesis under the 

SOLETAIR project. Here, INERATEC, a spinoff of Karlsruhe Insti-

tute of Technology (KIT), cooperates with Finnish partners. The 

mobile chemical pilot plant that can be used decentrally pro-

duces gasoline, diesel, and kerosene from regenerative hydro-

gen and carbon dioxide. It is so compact that it fits into a ship-

ping container.  

“Success of the energy transition needs innovations generated by re-

search extending from fundamentals to applications,” says Professor 

Thomas Hirth, KIT Vice President for Innovation and International Af-

fairs. “The success of SOLETAIR reflects the importance of interna-

tional research networks that tackle global challenges and develop 

applicable solutions.”  

Power-to-Liquid: 200 Liters of Fuel from Solar Power 

and the Air’s Carbon Dioxide 

Pilot Plant Produces First Synthetic Fuel from Solar Power and the Air’s Carbon Dioxide/KIT Spin-

off INERATEC Supplied Key Component – Video of Opening  
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The SOLETAIR project started in 2016. This summer, a decentralized 

plant network was established. It consists of three components. The 

“Direct Air Capture” Unit developed by the Technical Research Center 

of Finland (VTT) captures carbon dioxide from air. An electrolysis unit 

developed by Lappeenranta University of Technology (LUT) uses so-

lar power to produce the required hydrogen. Afterwards, carbon diox-

ide and hydrogen are first converted into reactive synthesis gas at 

high temperature and then into liquid fuels in a microstructured chem-

ical reactor. This reactor, the core of the plant, was developed by KIT 

and extended to a compact plant commercialized by INERATEC. For 

the first time, the complete process from photovoltaics and capturing 

carbon dioxide from air to fuel synthesis has been set up to demon-

strate its technical feasibility.  

The pilot plant has a production capacity of up to 80 l of gasoline per 

day. In the first campaign now completed, about 200 l of fuel were 

produced in several phases to study the optimum synthesis process, 

possibilities of using the heat produced, and product properties. The 

compact plant is designed for decentralized production, fits into a 

shipping container, and can be extended modularly.  

In June 2017, the plant network was opened officially by Jamie Hyne-

man. Hyneman is honorary doctor of the project partner LUT and 

hosts the “MythBusters” science television series. The special effects 

expert is entrepreneur, innovator, and patent holder himself. His pro-

gram has contributed significantly to making science and engineering 

more popular. The US American develops safety technologies for in-

dustry and the public space. When opening the SOLETAIR pilot plant, 

he impressively demonstrated the improved combustion and ignition 

properties of the synthetic fuel produced compared to conventional 

fuel. For the cut-together video on the opening and demonstration, 

click: https://www.youtube.com/watch?v=aOWQh9T_W64 

INERATEC GmbH is a spinoff of KIT and develops, builds, and com-

mercializes compact chemical facilities for gas-to-X and power-to-X 

applications. The spinoff is supported under the EXIST research 

transfer program of the Federal Ministry for Economic Affairs and En-

ergy. Last week, INERATEC won the third prize in the category of 

“Emission Reduction, Processing, and Separation” in the Baden-

Württemberg 2017 competition for the Environmental Technology 

Award.  

Under the national research alliances of “Energy Lab 2.0” and “Neo-

Carbon Energy,” KIT, INERATEC, and VTT intensify their cooperation 

for the investigation and development of innovative energy systems 

based on renewable energy sources, novel storage technologies, and 

https://www.youtube.com/watch?v=aOWQh9T_W64
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the conversion of renewable power into chemical energy carriers. To-

gether with other project partners, KIT and INERATEC also study de-

centralized production of high-quality synthetic fuel from air and re-

newable power under the “Power-to-X” Kopernikus project funded by 

the Federal Ministry of Education and Research. 

“The energiewende will only be a success, if we pool our know-how 

and jointly strengthen the competencies of European industry in the 

energy sector,” VTT scientist and SOLETAIR project head Dr. Pekka 

Simell says. “In this respect, innovative startups, such as INERATEC, 

play a key role,” Professor Roland Dittmeyer, Head of KIT’s Institute 

of Micro Process Engineering, adds.  

This summer, the power-to-liquid pilot plant was built on the LUT cam-

pus and connected to the solar power plant there. The SOLETAIR 

project will expire in mid-2018 and is funded with EUR 1 million by the 

Finnish Funding Agency for Technology and Innovation (Tekes). In-

formation obtained in the course of the project will be used for the 

commercialization of the technology. This will give rise to new busi-

ness models for the more efficient utilization of local surpluses of re-

newable power, heat use concepts, use of carbon dioxide, or decen-

tralized synthesis of chemical fuels and interim products. In future, the 

process may essentially contribute to reducing carbon dioxide emis-

sions of traffic.  

More information:  

http://soletair.fi/news/finnish-demo-plant-produces-renewable-fuels/  

http://www.kit.edu/kit/english/pi_2016_156_power-to-liquid-pilot-op-

eration-of-first-compact-plant.php 

 

Videos of the opening ceremony: 

https://www.youtube.com/watch?v=aOWQh9T_W64 (short) 

https://www.youtube.com/watch?v=6d0uiqxjEOE (long) 

 

More about the KIT Energy Center: http://www.energy.kit.edu  

Karlsruhe Institute of Technology (KIT) pools its three core tasks 

of research, higher education, and innovation in a mission. With 

http://soletair.fi/news/finnish-demo-plant-produces-renewable-fuels/
http://www.kit.edu/kit/english/pi_2016_156_power-to-liquid-pilot-operation-of-first-compact-plant.php
http://www.kit.edu/kit/english/pi_2016_156_power-to-liquid-pilot-operation-of-first-compact-plant.php
https://www.youtube.com/watch?v=aOWQh9T_W64
https://www.youtube.com/watch?v=6d0uiqxjEOE
http://www.energy.kit.edu/
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about 9,300 employees and 25,000 students, KIT is one of the big 

institutions of research and higher education in natural sciences 

and engineering in Europe. 

KIT – The Research University in the Helmholtz Association 

 

Since 2010, the KIT has been certified as a family-friendly university. 

This press release is available on the internet at www.kit.edu.  

The photo of printing quality may be downloaded under www.kit.edu 

or requested by mail to presse@kit.edu or phone +49 721 608-47414. 

The photo may be used in the context given above exclusively. 
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