
No. 12

Ammonia
Ammonia (NH3) is the foundation for the nitrogen (N) fertilizer industry.  It can be directly applied to soil as a plant nutri-
ent or converted into a variety of common N fertilizers. Special safety and management precautions are required.
    
Production
 Almost 80% of the Earth’s atmosphere is composed of N2 gas, but it is in a chemically and biologically unusable form. In the 
early 1900s, the process for combining N2 and hydrogen (H2) under conditions of high temperature and pressure was devel-
oped. This reaction is known as the Haber-Bosch process: [3H2 + N2  2 NH3]
 A variety of fossil fuel materials can be used as a source of H2, but natural gas (methane) is most common. Therefore, most 
NH3 production occurs in locations where there is a readily available supply of natural gas.
 Ammonia is a gas in the atmosphere, but is transported in a liquid state by compressing or refrigerating it below its boiling 
point (-33 ºC).  It is shipped globally in refrigerated ocean vessels, pressurized rail cars, and long-distance pipelines. 

Agricultural Use
 Ammonia has the highest N content of any commercial fertilizer, making it a popular source of N despite the potential hazard 
it poses and the safety practices that are required for its use. When NH3 is applied directly to soil, it is a pressurized liquid that 
immediately becomes a vapor after leaving the tank. Ammonia is always placed at least 10 to 20 cm (4 to 8 in.) below the soil 
surface to prevent its loss as a vapor back to the atmosphere. Various types of tractor-drawn knives and shanks are used to 
place the NH3 in the correct location. Ammonia will rapidly react with soil water to form ammonium (NH4

+), which is retained 
on the soil cation exchange sites. Ammonia is sometimes dissolved in water to produce “aqua ammonia”, a popular liquid N 
fertilizer. Aqua ammonia does not need to be injected as deeply as NH3, which provides benefits during field application and 
has fewer safety considerations. Aqua ammonia is frequently added to irrigation water and used in flooded soil conditions.

Management Practices
 Handling NH3 requires careful attention to safety. At storage facilities and during field application, appropriate personal protection 
equipment must be used. Since it is very water soluble, free NH3 will rapidly react with body moisture, such as lungs and eyes, to 
cause severe damage. It should not be transferred or applied without adequate safety training.
 Immediately after application, the high NH3 concentration surrounding the injection site will cause a temporary inhibition of soil 
microbes. However,  the microbial population recovers as NH3 converts to NH4

+, diffuses from the point of application, and then 
converts to nitrate. Similarly, to avoid damage during germination, seeds should not be placed in close proximity to a recent zone of 
NH3 application. Inadvertent escape of NH3 to the atmosphere should be avoided as much as possible. Emissions of NH3 are linked 
to atmospheric haze and changes in rain water chemistry. The presence of elevated NH3 concentrations in surface water can be 
harmful to aquatic organisms. 

Non Agricultural Uses
 Over 80% of NH3 production is used for fertilizer, either for direct application or converted to a variety of solid and liquid N fertilizers.  
However, there are many important uses for NH3 in industrial applications. Household cleaners are made from a 5 to 10% solution of 
NH3 dissolved in water (to form ammonium hydroxide). Because of its vaporization properties, NH3 is used widely as a refrigerant.  
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Chemical Properties
Ammonia (NH3) 
 N Content 82% N
 Boiling Point -33 ºC (-27 ºF)
Aqua Ammonia (NH4OH)
 N Content  20 to 24% N
 pH  11 to 12

Les Sources Spécifiques des Eléments Nutritifs est une série de fiches qui résume brièvement les principales sources d’engrais et d’éléments nutritifs dans 
l’agriculture moderne. Ces fiches sont rédigées par les scientifiques de l’Institut International de la Nutrition des Plantes (IPNI) pour un usage éducatif. 
La mention de noms de sources d’engrais ou de produits n’implique en aucun cas des objectifs de support ou de recommendations. Cette série est disponible 
en fichiers PDF au site URL: > www.ipni.net/specifics<
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Production

Sulfate d’ammonium
Le sulfate d'ammonium [(NH4)2SO4] était l'un des premiers engrais azotés le plus largement utilisé dans la production 
agricole. Il est maintenant moins souvent utilisé, mais il reste particulièrement utile lorsque l’azote (N) et le soufre (S) 
sont nécessaires. Sa haute solubilité lui donne une grande polyvalence pour différentes applications en agriculture.

   Le sulfate d'ammonium (parfois abrégé SA ou SAM) est produit depuis plus de 150 
ans. Initialement, il a été produit à partir de l’ammoniac libéré lors de la fabrication de 
gaz de charbon (utilisé pour illuminer les villes) ou à partir de coke de charbon utilisé 
pour produire de l'acier. Il est produit à partir d'une réaction de l'acide sulfurique avec
l'ammoniac chauffé. La taille des cristaux obtenus est déterminée en contrôlant les 
conditions de réaction. Lorsque la taille souhaitée est atteinte, les cristaux sont séchés 
et tamisés pour des tailles de particules spécifiques. Certains matériaux sont revêtus d'un conditionneur pour réduire la poussière 
et l'agglutination.
   La plupart de la demande actuelle en sulfate d'ammonium est satisfaite par la production de sous-produits de diverses 
industries. Par exemple, le sulfate d'ammonium est un co-produit dans le procédé de fabrication du nylon. Certains sous-
produits qui contiennent de l'ammoniac ou de l'acide sulfurique sont généralement convertis en sulfate d'ammonium pour 
une utilisation dans l'agriculture. Bien que la couleur puisse varier du blanc au beige, il est toujours vendu comme un cristal 
très soluble qui possède d'excellentes propriétés de stockage. La taille des particules peut varier en fonction de son utilisation.
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Ammonium sulfate [(NH4)2 SO4] was one of the first and most widely used nitrogen (N) fertilizers for crop production. It 
is now less commonly used, but especially valuable where both N and sulfur (S) are required. Its high solubility provides 
versatility for a number of agricultural applications.

 

Production
Ammonium sulfate (sometimes abbreviated as AS or AMS) has been produced for over

150 years. Initially, it was made from ammonia released during manufacturing coal gas 
(used to illuminate cities) or from coal coke used to produce steel. It is made from a reac-
tion of sulfuric acid and heated ammonia. The size of the resulting crystals is determined 
by controlling the reaction conditions. When the desired size is achieved, the crystals are
dried and screened to specific particle sizes. Some materials are coated with a conditioner
to reduce dust and caking. (NH4)2 SO4 crystals

Most of the current demand for ammonium sulfate is met by production from by-products of various industries. For example, 
ammonium sulfate is a co-product in the manufacturing process of nylon. Certain by-products that contain ammonia or spent 
sulfuric acid are commonly converted to ammonium sulfate for use in agriculture. Although the color can range from white to
beige, it is consistently sold as a highly soluble crystal that has excellent storage properties. The particle size can vary depending
on its intended purpose.

 

Agricultural Use
Ammonium sulfate is used primarily where there is a need for supplemental 

N and S to meet the nutritional requirement of growing plants. Since it con-
tains only 21% N, there are other fertilizer sources that are more concentrated 
and economical to handle and transport. However, it provides an excellent 
source of S which has numerous essential functions in plants, including pro-
tein synthesis.

Chemical Properties
Chemical formula: (NH4)2SO4

N content: 21%
S content: 24% 
Water solubility 750 g/L 
Solution pH 5 to 6

Because the N fraction is present in the ammonium form, ammonium sulfate is frequently used in flooded soils for rice pro-
duction, where nitrate-based fertilizers are a poor choice due to denitrification losses.

A solution containing dissolved ammonium sulfate is often added to post-emergence herbicide sprays to improve their effec-
tiveness at weed control. This practice of increasing herbicide efficacy with ammonium sulfate is particularly effective when the 
water supply contains significant concentrations of calcium, magnesium, or sodium. A high-purity grade of ammonium sulfate is
often used for this purpose to avoid plugging spray nozzles.

 

Management Practices
After addition to soil, the ammonium sulfate rapidly dissolves into its ammonium and sulfate components. If it remains on the 

soil surface, the ammonium may be susceptible to gaseous loss in alkaline conditions. In these situations, incorporation of the 
material into the soil as soon as possible...or application before an irrigation event or a predicted rainfall...is advisable.

Most plants are able to utilize both ammonium and nitrate forms of N for growth. In warm soils, microbes will rapidly begin to
convert ammonium to nitrate in the process of nitrification [2 NH4 + 3O2 2NO3 + 2H2O + 4H ]. During this microbial reaction,+ - +

acidity [H+] is released, which will ultimately decrease soil pH after repeated use. Ammonium sulfate has an acidifying effect on 
soil due to the nitrification process…not from the presence of sulfate, which has a negligible effect on pH. The acid-producing 
potential of ammonium sulfate is greater than the same N application from ammonium nitrate, for example, since all the N in 
ammonium sulfate will be converted to nitrate, while only half of the N from ammonium nitrate will be converted to nitrate.

 

Non Agricultural Uses
Ammonium sulfate is commonly added to bread products as a dough conditioner. It is also a component in fire extinguisher pow-

der and flame-proofing agents. It is used for many applications in the chemical, wood pulp, textile, and pharmaceutical industries.
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Usage agricole
   Le sulfate d'ammonium est utilisé principalement au cas où il y a un besoin 
supplémentaire d’azote et de soufre pour répondre à la demande nutritionnelle 
des plantes en croissance. Sachant qu’il ne contient que 21% d’azote, il existe 
d'autres sources d'engrais qui sont plus concentrées et plus économiques à 
manipuler et à transporter. Cependant, il fournit une excellente source de 
soufre qui a de nombreuses fonctions essentielles dans les plantes, y compris 
la synthèse des protéines.
   Parce que la fraction azotée est présente dans l'ammonium, le sulfate d'ammonium est fréquemment utilisé dans les sols inondés 
pour la production de riz, où les engrais à base de nitrate constituent un mauvais choix en raison des pertes par dénitrification.
   Une solution contenant du sulfate d'ammonium dissous est souvent mélangée aux pulvérisations d'herbicides de post-levée pour 
améliorer leur efficacité du contrôle des mauvaises herbes. Cette pratique d'augmenter l'efficacité des herbicides avec du sulfate 
d'ammonium est particulièrement efficace lorsque l'eau contient des concentrations importantes de calcium, de magnésium ou de 
sodium. L’utilisation du sulfate d’ammonium à haute qualité de pureté est souvent utilisée à cet effet pour éviter de boucher les 
buses de pulvérisation.
Pratiques de gestion
   Une fois appliqué au sol, le sulfate d'ammonium se dissout rapidement en composés ammonium et sulfate. S’il reste sur la surface 
du sol, l'ammonium est susceptible d’être perdu par volatilisation dans les sols alcalins. Dans ces situations, son incorporation dans 
le sol dès que possible ... ou son application avant une irrigation ou avant des précipitations prévisionnelles est conseillée.
   La plupart des plantes sont capables d'absorber les deux formes d’azote, l’ammonium et le nitrate pour leur croissance. Dans les sols 
chauds, les microorganismes du sol commencent rapidement à convertir l'ammonium en nitrate par le processus de nitrification 
[2 NH4  + 3O2    2NO3  + 2H2O + 4H  ]. Au cours de cette réaction microbienne, la libération de l’ion [H  ] finira par diminuer le pH 
du sol après un usage répété. Le sulfate d'ammonium a un effet acidifiant sur le sol en raison du processus de nitrification ... mais non 
pas dû au fait de la présence de sulfate qui a un effet négligeable sur le pH. Le potentiel d’acidification dû au sulfate d'ammonium 
est supérieur pour la même application azotée à partir du nitrate d'ammonium, puisque tout l’azote du sulfate d'ammonium est converti 
en nitrate, tandis que seulement la moitié de l’azote du nitrate d'ammonium est convertie en nitrate.

 Usage non agricole
   Le sulfate d'ammonium est généralement ajouté aux produits de panification comme conditionneur de pâte. Il est également un 
composant de poudre d'extincteur et des agents ignifuges. Il est utilisé dans de nombreuses applications de l'industrie chimique, de la 
pâte de bois, du textile et des industries pharmaceutiques.

Propriétés Chimiques
Formule chimique:
Teneur en N:  
Teneur en S:
Solubilité à l’eau:
pH de la solution: à

+ ++ -

Cristaux de (NH4)2 SO4


