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Solar Kerosene
Making clean fuel with just sunlight and air

Batteries can only go so far. Liquid fuels, like 
kerosene, gasoline and methanol are some of 
the most energy-rich substances, containing 

20x to 60x more energy than the best lithium batteries.
 Batteries are great for tools, fantastic for electric 
vehicles, and even short-hop airplanes. The new electric 
Tesla Semi transport truck, with a 500-mile range fully 
loaded, is pushing batteries to their limit. For aviation 
and long-haul transportation and shipping, batteries 
probably won’t cut it. Because of their lightweight and 
very high energy density, we will likely need liquid 
fuels.
 But now we know those liquid fuels MUST 
be carbon neutral, that is, when they emit carbon 
when burned, that carbon had to be taken out of the 
atmosphere in the first place to make the fuel, then 
removed again to make more fuel. 
 Like burning wood: carbon was used by the 
trees to make wood, burning releases that carbon into 

the air which is then once again available for trees to 
make more wood. As long as you are planting lots of 
trees, wood is a sustainable fuel. It is “carbon neutral.”

FUEL FROM AIR
A small refinery on the roof of a laboratory at ETH Zurich 
is making carbon neutral fuel from air and sunlight. 
The plant pulls carbon dioxide and water directly out 
of the atmosphere and feeds them into a reactor that 
concentrates solar radiation with a parabolic reflector. 
The extreme heat (1500 C.) generated by the solar 
concentrator splits the molecules of carbon dioxide 
and water creating a syngas, a mixture of hydrogen and 
carbon monoxide that is then processed into kerosene, 
methanol or other liquid fuels.
 These are “drop in” fuels that can be used in 
any regular internal combustion engine, and they are 
carbon neutral. The beauty of the tech is that it can be 

Left: this prototype refinery on the roof of a laboratory at ETH Zurich makes carbon-neutral kerosene, gaso-
line or methanol using only concentrated sunlight, water vapour and carbon dioxide from the air. At right is a 
scaled up version in Madrid, Spain.



scaled up to produce carbon neutral transportation fuels 
without the need to replace the worldwide existing 
transportation infrastructure. That’s a pretty huge 
advantage, one not shared by batteries or hydrogen 
fuel.

SCALING UP, BIG TIME 
The ETH Zurich mini-refinery has proven that 
the technology works in field 
conditions. Now it is time to 
scale up production and make it 
economically competitive.
 Plans and steps to do so 
are well underway. A solar plant 
spanning an area of one square 
kilometer could produce 20,000 
litres of kerosene a day. 
 A large-scale test run is 
already in operation in Madrid, 
Spain. Instead of one parabolic 
mirror, this is a field of sun-tracking 
mirrors that focus the direct solar 
radiation onto a solar reactor at 
the top of a central tower. (Similar 
systems are being used around the 
world to generate solar electricity.) 
Just like the Zurich reactor, this 
one splits carbon dioxide and 
water vapour removed from the 
air, which with conventional processing produces 
kerosene.
 A spin off company, Synhelion, plans to have a 
full scale commercial system up and running by 2025 
that will produce 10 million litres of fuel per year. One 

Swiss airlines has already announced plans to use the 
new carbon neutral jet fuel.

IS TECHNOLOGY THE ANSWER?
Probably not, or at least not entirely. If all we do is use 
better, cleaner technologies to produce more and more 
of the same destructive stuff, we are not actually solving 
the problem, in fact, we might be making things worse.

  The human race has 
already exceeded the carrying 
capacity of our little blue planet, 
meaning it would take several 
Earth’s for everybody to do 
everything that North Americans 
now take for granted.
  To achieve sustainability, 
we will likely have to travel less, 
regardless of how clean the fuel 
is we are using. We are likely 
to have to consume much less 
overall, and waste much less 
for sure. We will have to shift 
from global to local production, 
especially for food, to cut way 
down on shipping costs. And so 
much more…
  However, I also think 
that there is a great benefit, and 
a great hope and encouragement 

to know that we can generate unlimited amounts of 
clean electricity with just sunlight and wind, and now 
to know that we can make unlimited amounts of clean 
liquid fuel from just sunlight and air.

We have 
already 

exceeded 
the carrying 
capacity of 

our little blue 
planet... 


