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And then bread from air
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7CH4 + 10 H2O + 8N2+ 2 O2 = 16 NH3+ 7 CO2 

200 million ton of CO2/year

NH3: 176 million ton
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safety
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strong increase of ammonia demand is expected

Current use of ammonia:

- Fertiliser

- Feedstock for chemicals

Future use of ammonia:

- Fertiliser

- Feedstock for chemicals

And

Energy carrier

Hydrogen carrier

Transportation fuel
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Typical chain
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Comparison hydrogen-ammonia
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Most cost-effective hydrogen transport pathway in 2050 as a 
function of project size and transport distance.
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Transport cost breakdown by carrier and stage for 2030 (left) 
and evolution towards 205
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Solid areas (left) and solid 
lines (right) represent the 
most optimistic technology 
conditions assuming 
innovation and economies of 
scale are the most 
favourable. In contrast, 
shaded areas (left) and 
dashed lines (right) 
represent a pessimistic 
scenario with lower global 
co-ordination, less learning 
and slower innovation. 
Distance of 10 000 km. Scale 
of 0.5 MtH2/yr in 2030 
increasing to 1.5 MtH2/yr by 
2050.



Storage methods
• pressurized (typically 1.6- 1.8 MPa) spherical or cylindric vessels at ambient

temperature with a capacity of up to 2000 tons. 

• insulated atmospheric (0.11 - 0.12 MPa) cylindric vertical storage tanks at 240 
K with a capacity of 50,000 tons, utilizing two-stage refrigeration compressors

• Semi-refrigerated storage: insulated reduced-pressure spherical vessels at 273 
K with a capacity of 2500 tons, utilizing single-stage refrigeration 
compressors.

Feasibility of cavern storage. Two underground 
storage facilities are reported to be operated by 
Dupont (the United States) and Norsk Hydro 
(Norway) with capacities of 20,000 and 50,000 
tons



Transport options

• Pipeline

• Rail

• Ship

• Truck



Pipeline transport

transport of liquid ammonia is a 
safe, low risk and cost effective
method, but non-flexible. Used 
extensively worldwide (eg NuStar 
pipeline  (USA) over 3000 km long 
and transports up to 2.9 million 
tonnes of ammonia per year, and 
the ammonia pipeline connecting 
Russia to the Black Sea is 2400 km
long with a capacity of three 
million tonnes of ammonia per 
year



Rail transport

Railway tank cars (RTCs) can hold volumes in 
the range of 50-110 m3 . Most cars in the 
United States have capacities of 65-72 tons, 
but smaller and larger cars are also available 
with capacities of 25-30 and 90 tons. 

Ammonia expansion with temperature limits 
the loading of ammonia to 57%-85% of the 
tank’s volume. In these tanks, ammonia is 
transported as a pressurized liquid at a 
pressure of 1.5-1.6 Mpa. Tanks usually have a 
thickness of 1.75 cm and are covered with a 
0.32-cm jacket.

A 31-ton ammonia rail tank car 
marked with an orange band to 
indicate its liquid cargo level. 
(Courtesy of VTG)



Ship transport

Ship transport: fully refrigerated (ambient 
pressure/-50C), semi-refrigerated (4-8 barg/-
10C) and under pressure (17 barg/45C). 
Anhydrous ammonia is typically transported in 
gas carriers designed for liquefied petroleum 
(LPG)

Ammonia shares similar properties to propane 
such as e.g. saturated vapor pressure. Semi-
refrigerated ammonia carriers typically have 
larger capacity than pressurized ammonia 
carriers.

Minor adjustments are required to equip 
vessels to operate with ammonia as a fuel, as 
material compatibility requirements are well 
understood and it is straightforward to select 
suitable materials to avoid damage to onboard 
equipment, piping, valves and other fittings. 
They are also more flexible, e.g. in terms of 
filling ships with semi-refrigerated fuel tanks and 
have a limited cost premium.







Horisont Energi and the Port of Rotterdam have signed a Memorandum of Understanding (MoU) for the transportation of blue ammonia from Norway to Rotterdam.

The two parties will explore a collaboration to ship blue ammonia, produced in Northern Norway, from natural gas with carbon capture and storage, to the port of Rotterdam, 
where it will be received for further distribution to meet expected demand in Northwestern Europe.

Final investment decision for the production of blue ammonia at the Barents Blue project – the first world-scale blue ammonia plant in Finnmark in Northern Norway – is 
expected towards the end of 2022.

Blue ammonia could be shipped to Rotterdam by 2025.

Once operational, Barents Blue will have a production capacity of 3,000 tons of ammonia per day, or one million tons per year.






