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After half a century of using a highly-toxic chemical propellant called 
hydrazine for space propulsion, governments and experts are demanding 
change. With rapid expansion of an increasingly privatised space industry, 
a new green alternative and a new way of thinking is needed to address 
the international demand to protect our planet and its atmosphere. Joshua 
Rea asks how hydrazine came to dominate the industry, why fi nding a 
replacement has proven so diffi cult and whether a viable solution exists.
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Better options

Fuelling a satellite with 
hydrazine requires 
technicians to wear 
Self-Contained 
Atmospheric Protective 
Ensemble (SCAPE) suits 
which are supplied with 
air either through a 
hardline or through a 
self-contained 
environmental control 
unit.

Hydrazine also turned out to have a number 
of properties that made it an (almost) near-
perfect fuel for space [but it] comes with some 
serious pitfalls

N
ASA/Isaac W

atson



ROOM56

Astronautics

Anyone watching hydrazine being put into a 
satellite would think they were watching a scene 
from Steven Spielberg’s ET - The Extraterrestrial

A cloud of tetrazine 
billows to the right of 
Boeing’s CST-100 
Starliner at the end of a 
pad abort test on 4 
November 2019. Boeing 
said that the hydrazine 
cloud was expected due to 
“dribble volume” from the 
Starliner service module.



ROOM 57

Astronautics

Market analysis

Versatility

Simplicity

The European Union is leading 
the charge with plans to ban 
hydrazine by 2021

Swimmers enjoy 
themselves at Cocoa 
Beach, Florida, in April 
2019, while a highly toxic 
orange plume rises from 
nearby Cape Canaveral 
after a failed test fire of 
SpaceX’s Crew Dragon 
capsule. If the cloud had 
reached people, it would 
have potentially caused 
severe burns on contact.
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Transparency

Solutions

If we were to offer a replacement technology, we 
needed to make sure we would not just replace 
hydrazine, but also bring to market a vastly 
better solution

 For much larger 
satellites and CubeSat 
deployers, 22N thrusters 
have been developed, 
delivering capabilities and 
accessibility unavailable 
anywhere else in the 
market.
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Artist’s rendition of the 
OneWeb constellation, 
which will ultimately total 
more than 900 satellites. 
Other companies have 
similar, if not greater 
ambitions. To succeed in 
a highly competitive 
market, constellations 
will need high-
performance propulsion 
to get online faster and to 
make money faster.

This technology is not just a viable alternative, but 
one that significantly upgrades spacecraft capability
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