
Ammonia as Marine Fuel
Looking Back From 2050, William Froude & KIVI MARTEC

Niels de Vries – 19th Feb 2019 

MARINE NH3



MARINE NH3

Bio Fuels

• Maritime industry consumption +/- 12.8 EJ
• Bioenergy assessment: high agreement 100 EJ in 2050 -> IMAREST: availability shipping 4.0 – 11.0 EJ
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Renewable Fuel Options
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Renewable Fuel Options

Fuel type: Energy 
density LHV 

[MJ/kg]

Volumetric 
energy density 
LHV [GJ/m3]

Renewable synthetic 
production cost 

[MJ/MJ] 

Storage 
pressure 

[bar]

Storage 
temperature 

[°C]

Marine Gas Oil (reference) 42.8 36.6 Not applicable 1 20

Liquid Methane 50.0 23.4 2.3 1 -162

Ethanol 26.7 21.1 3.6 1 20

Methanol 19.9 15.8 2.6 1 20

Liquid Ammonia 18.6 12.7 1.8 1 or 10 -34 or 20

Liquid Hydrogen 120.0 8.5 1.8 1 -253

Compressed Hydrogen 120.0 7.5 1.7 700 20

• Ammonia balanced solution

• Volumetric energy density

• Renewable synthetic production cost
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Challenges of Ammonia

• Fuel Safety: Risk analysis vs Public perception

David Garman: “Ammonia isn’t sexy. It just works.”

David Garman, former Under Secretary of Energy, US Department of Energy The Curse of Shiny Objects, NH3 Fuel Conference, 9/21/2015.
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Strenghts of Ammonia

• Stepwise technological implementation  

• Ammonia production is easily scalable, and can be produced with the 
overcapacity of renewable energy with only water and air as resource

• Transition supported by existing infrastructure

• More than 100 years of industrial experience
(Fertilizer, Cooling systems, DeNOx)

• Balanced solution:
-Volumetric energy density
-Renewable synthetic production cost
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Ammonia can Feed and Power the World
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