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Heavy Water-Process

Simplified  process diagram
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Heavy Water-Process

It is achieved in an Isotopic Exchange column

Deuterium extraction
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Heavy Water-Process

•It is made by  isotopic exchange  

in the center column of exchange.

•The deuterium is transferred from 

the water into the ammonia, which 

comes deuterium depleted from 

the ammonia synthesis reactor.

•This method of extraction was 

developed by Sulzer Brothers

Deuterium extraction





Heavy Water-Process

Isotopic enrichment

At the final of the process:

• Heavy Ammonia (ND3) is obtained

Counts with the following 

process equipment:

Ammonia synthesis reactors

Catalytic cracker furnaces

Synthesis gas  compressors

Three stages are needed to reach 

the  concentration > 99,8% molar 

in Deuterium

Working conditions:

 130 to 220 bar pressures

 -20°C to 0°C temperatures
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Heavy Water-Process

•The ammonia rises its Deuterium 

content from 145 ppm to 99,98%.

•It is performed in three stages

1st 145 ppm - 1%

2nd 1% - 10%

3rd 10% - 99,8%

•In each of the stages the liquid 

ammonia is enriched in deuterium 

concentration by syngas.

Isotopic enrichment



Heavy Water-Process

•Potassium amide is used 

as a catalyst for the isotopic 

exchange.

•The used Potassium Amide 

is treated in a specific unit in 

order to concentrate it, to be 

fed back into the process.

Isotopic enrichment



Heavy Water-Process

Ammonia Synthesis Reactors

•Two  reactors, each with a             

2150 Ton/day capacity, produce 

the  necessary  ammonia to 

extract the deuterium from the 

water.

•Each reactor contains 72,5 m3 

of catalyst (190.000 kg)

•They operate at  225 bar of 

pressure and in a temperature 

range of  360 to  525 ºC.

•They are the biggest Ammonia 

Synthesis reactors of the world.



Heavy Water-Process

Cracking Furnaces

•They produce the synthesis gas 

necessary for isotopic 

enrichment.

•There are 6 furnaces, two for 

each enrichment stage.

•They operate at:

130 bar of pressure

625ºC of temperature

•They consume:

23000 Nm3/h of natural gas





Heavy Water-Process

Deuterium oxidation

 The heavy synthesis gas 

current is oxidized through 

a catalytic reaction

 There are two lines with 

twelve catalytic reactors 

each

 The heavy water 

production is 30 kg/h
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Heavy Water-Process

Deuterium Oxidation

•A heavy synthesis gas current 

extracted from the last stage of 

enrichment, is oxidized with dry 

air to produced heavy water.

•The oxidation is performed in 

twelve reactors.

•The heavy water produced goes 

through ionic exchange resins in 

order to ensure its purity.

•An on-line infrared analyzer 

allows continuous surveillance of 

the isotopic concentration.




