
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Subject 
The entire thermochemical production chain to liquid hydrocarbon fuels from concentrated sunlight and 
ambient air has been experimentally demonstrated under real field conditions in a solar mini-refinery 
mounted on the roof of the ETH Machine Laboratory in Zurich. Using 3000x suns flux irradiation, CO2 and 
water captured directly from ambient air are converted to syngas, which is then processed into drop-in 
hydrocarbons such as kerosene and methanol. These are carbon-neutral fuels because they release only as 
much CO2 during their combustion as was previously extracted from the air during their production, and can 
thus contribute particularly towards sustainable aviation. The key component of the production process is a 
solar reactor containing a reticulated porous ceramic structure made of ceria, which enables the co-splitting 
of H2O and CO2 via a 2-step thermochemical redox cycle with high selectivity, stability, molar conversion, 
and energy efficiency. The solar reactor is being scaled-up to operate in a concentrating solar tower 
configuration and delivers solar-made syngas to a Fischer-Tropsch unit. The solar tower fuel plant now 
succeeded to demonstrate the first synthesis of solar kerosene from H2O and CO2. 
 

Impulse Webinar – Sustainable Transportation Fuels from Sunlight and Air  

… with Prof. Dr.  Aldo Steinfeld  

Department of Mechanical and Process Engineering 

of ETH Zurich 

Aldo Steinfeld (PhD University of Minnesota, 1989) is 

Professor at the Dept. of Mechanical and Process 

Engineering of ETH Zurich, where he holds the Chair of 

Renewable Energy Carriers. His research comprises high-

temperature heat/mass transfer phenomena and multi-

phase reacting flows, with applications in solar power, 

fuels, and materials production, CO2 capture and 

recycling, energy storage and sustainable energy systems. 

His contributions to science and education have been 

recognized with the European Research Council’s 

Advanced Grant (2012), the International Solar Energy 

Society’s Farrington Daniels Award (2013), the Heat 

Transfer Memorial Award (2013), and the American 

Society of Mechanical Engineers’ Kreith Energy Award 

(2016). Prof. Steinfeld is member of the Swiss Academy of 

Engineering Sciences. www.prec.ethz.ch 

 

Date:    Thursday, 4 March 2021, 13.00 -14.00h 

Venue:   virtual, via Zoom 

Registration:   via info@building-excellence.ch 

   We are looking forward to your participation!  
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