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Commenting on RIG’s approach,
Nasser says that his “main aim is to
supply ammonia with the highest quality
standard and establish an international
level of safety awareness through the
value chain.”
Using automised processing systems,
RIG will be able to produce a stable
aqueous ammonia solution. This is
achieved using cooling during the
exothermic mixing of ammonia with
water. Cooling during blending is

Hekinan coal-fired power plant, Japan
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Figure 1. The Haber-Bosch Ammonia Synthesis Process
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» Green ammonia from this project is
destined to be exported by ship to energy
importers in Asia and Europe that are
seeking to decarbonise power generation
and heavy industry. Air Products will
also be instrumental at the receiving end
of the green ammonia supply chain. The
company has announced its intention to
partner with Oiltanking Deutschland (a
subsidiary of Mabanaft) to construct an
ammonia import terminal in Hamburg,
Germany. Hamburg is the head office
location of Mabanaft.

170 liquid anhydrous ammonia
tankers sail the oceans each day, moving
their ammonia cargoes between 120
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port locations. Its high volumetric
energy density makes it easy to store
and distribute in this mode. Ultimately,
ammonia has the potential to displace
LNG as a fungible and internationally
transportable energy vector.

Clean power generation with ammonia
Ammonia co-firing on a coal-fired
power plant in Japan is planned for
2027. JERA, Japan’s largest power
generator has proposed to co-fire 20%
ammonia on one of the four IGWe
generation units at its coal fired Hekinan
power station.

In 2022, JERA issued a tender for
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low-carbon ammonia supply where the
expectation was that the CO, emissions
from ammonia production would be

at least 60% lower than conventionally
produced ammonia. JERA awarded
the supply to CF Industries Inc and
Yara Clean Ammonia AS. Both are
proposing to produce ammonia in the
US Gulf coast.

In a similar development, Linde has
entered into an agreement to supply the
ammonia producer OCI with nitrogen
gas and blue hydrogen to produce
low-carbon ammonia on the gulf coast.
During blue ammonia production, the
CO, emissions from steam methane
reforming, autothermal reforming
or partial oxidation of natural gas are
captured and permanently sequestered.

Ammonia also has the potential to be
fired on turbines for power generation,
as natural gas is used today. Many
leading turbine manufacturers such as
GE and Toshiba are innovating in this
area. One of the technical challenges is
to avoid the generation of nitrous oxide
emissions from the combustion. The
use of ammonia as a fuel avoids CO,
greenhouse gas emissions, but nitrous p
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Table 1. Ammonia, A Myriad of Traditional and Emerging Applications

Traditional applications

Refrigerant gas

Purity grade
Specialty gas

Supply scale

Cylinders or drum tanks

LED production Semiconductor grade Drum tanks
PV Solar cell production Aqueous ammonia IBCs or bulk liquid
DeNOx with SCR or SNCR Aqueous ammonia Bulk liquid

Heat treatment of metals

Qil-free

Cylinders or drum tanks

Latex storage and transportation

Technical-grade

Cylinders

Water treatment

Technical-grade

Cylinders or drum tanks

Direct application as fertiliser

Technical-grade

Bulk anhydrous liquid

Urea production

Technical-grade

Pipeline supply

Ammonium nitrate production

Technical-grade

Pipeline supply

Emerging applications

Maritime fuel

Port terminals and bunkering

Land-based mobility

Bulk liquid

Aviation fuel

Airport terminals and bulk liquid

Power generation

Port terminals and pipelines

sbhs GmbH

oxide is a significantly more potent
greenhouse gas per kg emitted to the
atmosphere, so the smallest traces of this

pollutant in the flue gas must be avoided.

An alternative to firing green
ammonia on a gas turbine is to crack
the ammonia back to hydrogen and fire
the hydrogen on a gas turbine, or use
it in other applications. Rolls-Royce,
Mitsubishi Power and other gas turbine
manufacturers have developed pure
hydrogen-fired turbines.

Ammonia cracking has rarely
been performed at scale and is an
energy intensive process. Therefore,
the direct use of ammonia has been
considered. With recognition of the
hurdle that cracking currently represent
to the energy transition, Aramco and
Linde Engineering have signed an
agreement to jointly develop ammonia
cracking technology.

Ammonia as a carbon-free fuel
Ammonia is a cost-effective fuel for
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rail applications. German start-up
Ammonigy, Fortesque Future Industries
and the German national railway
operator Deutsche Bahn have partnered
to demonstrate ammonia partially
cracked ammonia as a fuel for goods
train locomotives. In this mobility
application, the partially cracked
ammonia is fired on a modified diesel
internal combustion engine.

Aviation H, - a start-up based in
Australia - plans to use a mixture of
hydrogen and cracked ammonia as the
fuel for their jet aircraft. The system
leverages the high gravimetric energy
density of ammonia as an aviation
fuel. Reaction Engines in the UK has
also innovated an ammonia cracker
technology that can be used for use to
prepare fuel for jet engines.

In a different approach, the US
company Amogy is implementing full
ammonia cracking to hydrogen which
is then used on fuel cells in heavy-duty
trucks for long-range transportation.

“Ammonia cracking has
rarely been performed
at scale and is an energy
intensive process”

In a maritime propulsion application,
ammonia will be used directly as fuel

for a solid oxide fuel cell developed by
Prototech and Sunfire on Viking Energy.
This offshore support vessel is operated
by Eidesvik in service to Equinor’s
operations in the North Sea.

“We believe that ammonia applications
in the energy sector will have the highest
growth but in KSA, but we think that this
will be mainly controlled by the Saudi’s
national oil company,” says Nasser. “Fuel
cell power generation, industrial and
specialty applications are sectors where
RIG could play a role. Our agility will be
of paramount importance when reacting
to the urgent requirements of ammonia
for mobility applications.”
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