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Hydrogen is making inroads around the world as 
a new, zero-emission fuel. It’s not only an ideal 
fuel for land transportation, but also a super-

clean aviation fuel that aerospace giants like Airbus 
are taking very seriously. And hydrogen may even be a 
lifesaver for the natural gas industry.
       Hydrogen is a flammable gas that can be quite 
easily liquefied. In liquid form it has a high energy 
density that when burned (combined with oxygen from 
the air) emits only water: hydrogen + oxygen = water.
 Hydrogen can also be used in a fuel cell that 
converts hydrogen and oxygen directly into electricity, 
so hydrogen can be used to power an electric vehicle, 
generating the electricity on-board as needed.

MAKING HYDROGEN
There is not much free hydrogen hanging around, so it 
has to be made. There are two main methods for making 
hydrogen: electrolysis or reforming it from natural gas.
 In electrolysis, electric current is passed 
through water, splitting the water apart into hydrogen 
and oxygen. The two gasses can then be re-combined in 
a fuel cell to get that electricity back, or the hydrogen 
can be burned as a combustion fuel. Either way, if the 
electricity needed for the electrolysis is supplied by 
renewable sources like solar or wind power, the fuel is 
truly a zero pollution fuel.
      Natural gas scrubbed of all of its impurities is 
actually methane, which is simply a combination of 
hydrogen and carbon. Methane is converted to hydrogen 

Airbus has announced the world’s first hydrogen-powered zero-emission commercial fleet.
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using a “reforming” process where high-pressure 
steam reacts with methane in the presence of a catalyst 
to produce hydrogen, carbon monoxide and carbon 
dioxide. These high-carbon by-products have to be 
“sequestered” underground in, for instance, abandoned 
oil and gas wells, hopefully to stay there for a few 
thousand years. If this carbon is 
taken care of, the hydrogen made 
from natural gas is a very low 
carbon, low emission fuel.
 There is some serious 
research going into this right now, 
as the fossil fuel industry sees it as 
a path to a cleaner energy future 
that uses much of its existing gas 
plant and pipeline infrastructure 
to make and transport hydrogen 
instead of oil and gas. 
      A Calgary company 
may have perfected a method of 
eliminating the expensive, difficult 
and risky step of sequestering the 
carbon released during reforming. 
Their process keeps the carbon in 
the ground, while allowing only 
the hydrogen to be brought to the 
surface. If perfected, hydrogen 
from natural gas could easily 
compete with hydrogen from 
electrolysis, a revolutionary shift 
for the fossil fuel industry. And 
zero-carbon hydrogen can be used 
for heavy industry, home heating, 
cooking and even home electrical generation.

ZERO EMISSION FLYING
Hydrogen fuel cell electric cars, buses, transport trucks 
and trains are already in use here and there around the 
world, but only on a limited basis because hydrogen 

infrastructure is not yet mature. We can expect to see 
this change over the next few years.
     Hydrogen’s biggest advantage may be in the 
aviation industry. Battery-electric small airplanes 
are already flying, but because the energy density of 
lithium batteries is still relatively low, range and size 

are limited.
     Move to hydrogen fuel, 
however, and everything changes. 
For medium range/capacity air 
travel, hydrogen fuel cell tech 
that generates the electricity for 
electric flight greatly increases the 
range and size of electric airplanes. 
Burning the hydrogen directly 
in a modified gas-turbine engine 
increases the size and range yet 
again.
     Airbus has announced plans 
for the world’s first zero-emission 
hydrogen powered commercial 
fleet. Their largest design so far 
would carry 120 to 200 passengers 
more than 2,000 nautical miles 
using a modified gas-turbine 
jet engine burning hydrogen 
rather than jet fuel. Also under 
development is a smaller turboprop 
that will take 100 passengers up to 
1000 miles, and a futuristic wide-
bodied plane specifically designed 
for the high-efficiency use of 
hydrogen fuel. The Airbus zero 

emission fleet will be accepting paying passengers in 
less than 15 years.
     There are many good answers to our many climate 
change and pollution problems. Hydrogen is shaping 
up to be another one of those answers.

The Solar Impulse flew around the world with only sunlight 
for fuel, just to prove it could be done. Milestones like these 
help us realize the unlimited potential of human ingenuity.
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