
No. 5

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
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Sulfate de potassium
Les engrais potassiques sont souvent appliqués pour améliorer le rendement et la qualité des plantes qui poussent 
dans les sols pauvres en cet élément essentiel. La plupart des engrais potassiques provient de dépôts de sels anciens 
situés dans le monde entier. Le mot «potasse» est un terme général qui désigne le plus souvent le chlorure de potassium, 
mais il s’applique aussi à tous les autres engrais contenant du potassium, tels que le sulfate de potassium (K2SO4, 
communément appelé sulfate de potasse ou SOP).

Production
   Le potassium est un élément relativement abondant dans la croûte terrestre et les engrais potassiques sont produits dans 
tous les coins habités du monde. Cependant, K2SO4 est rarement trouvé dans la nature sous une forme pure. Par contre, il 
est naturellement mélangé avec des sels contenant Mg, Na et du Cl. Ces minéraux nécessitent un traitement supplémentaire 
pour séparer leurs composants. Historiquement, K2SO4 a été préparé en faisant réagir de l'acide sulfurique avec du KCl. 
Cependant, il a été découvert plus tard qu’un certain nombre de minéraux terrestres pourrait être manipulé pour produire 
du K2SO4 et c’est actuellement la méthode la plus commune de production. Par exemple, les minéraux contenant du K naturel 
(tels que la kaolinite) sont extraits et soigneusement rincés avec une solution d’eau et de sel pour éliminer les sous-produits 
et produire du K2SO4. Un processus similaire est utilisé pour récupérer le K2SO4 du Grand Lac Salé en Utah, et à partir de 
gisements minéraux souterrains.
   Au Nouveau Mexique (USA), le K2SO4 est séparé des minéraux langbeinite en le faisant réagir avec une solution de KCl qui 
élimine les sous-produits (tels que Mg) et laisse le K2SO4. Des techniques similaires de traitement sont utilisées dans de 
nombreuses parties du monde, en fonction des matières premières disponibles.

Usage agricole
   Les concentrations de K dans le sol sont souvent trop faibles pour répondre aux besoins de croissance des plantes. 
Le potassium est nécessaire pour remplir de nombreuses fonctions essentielles dans les plantes, telles que l'activation 
de réactions enzymatiques, la synthèse des protéines, la formation d'amidon et de sucres, et la régulation des mouvements 
de l'eau dans les cellules et les feuilles.
   Le sulfate de potassium est une excellente source de nutrition pour les plantes. Le K présent dans le K2SO4 n’est pas différent 
de celui des autres engrais potassiques communs. Cependant, il fournit également une source précieuse en S qui est parfois 
déficient pour la croissance des plantes. Le soufre est nécessaire pour la synthèse des protéines et les fonctions enzymatiques.
   Dans certains sols et pour certaines cultures l'apport de Cl doit être évité. Dans ce dernier cas, l’apport du K2SO4 est la plus 
convenable.  Le sulfate de potassium est trois fois moins soluble que le chlorure de potassium, de sorte qu'il n’est pas aussi 
couramment dissous en présence d’eau d'irrigation sauf s’il y a un besoin d’apport supplémentaire en soufre.
   Plusieurs tailles de particules sont le plus souvent disponibles. Les particules fines (<de 0.015mm) sont utilisées pour produire 
des solutions pour l'irrigation ou les pulvérisations foliaires, car elles sont plus rapides à se dissoudre. Les pulvérisations foliaires 
de K2SO4 sont un moyen pratique supplémentaire pour apporter le K et le S pour les plantes en complément aux éléments nutritifs 
absorbés du sol. Des dégâts sur les feuilles peuvent se produire si la concentration est trop élevée.

Pratiques de gestion
   Le K2SO4 est fréquemment utilisé pour les cultures où un besoin supplémentaire de Cl  à partir d’engrais communs comme 
le KCl n’est pas nécessaire. L'indice de salinité partiel du K2SO4 est inférieur à celui d’autres engrais potassiques communs, de ce 
fait, la salinité totale ajoutée par unité de potassium est moindre.La mesure de la salinité (CE) d'une solution de K2SO4 est inférieure 
d’un tiers de celle d'une concentration similaire d'une solution de KCl (10 mmol/L).Lorsque des apports élevés en K2SO4 sont 
nécessaires, il est généralement recommandé de diviser l’application en plusieurs doses. Cela permet d'éviter l'accumulation de K 
en surplus par la plante et minimise également tout dommage potentiel du au sel.

Potassium Sulfate
Potassium fertilizer is commonly added to improve the yield and quality of plants growing in soils that are lacking an 
adequate supply of this essential nutrient. Most fertilizer K comes from ancient salt deposits located throughout the 
world. The word “potash” is a general term that most frequently refers to potassium chloride (KCl), but it also applies to 
all other K-containing fertilizers, such as potassium sulfate (K2SO4 , commonly referred to as sulfate of potash or SOP).
    
Production
 Potassium is a relatively abundant element in the Earth’s crust and production of potash fertilizer occurs in every inhabited 
continent. However, K2SO4 is rarely found in a pure form in nature. Instead it is naturally mixed with salts containing Mg, Na, 
and Cl. These minerals require additional processing to separate their components. Historically, K2SO4 was made by react-
ing KCl with sulfuric acid. However, it was later discovered that a number of earth minerals could be manipulated to produce 
K2SO4 and this is now the most common method of production. For example, natural K-containing minerals (such as kainite 
and schoenite) are mined and carefully rinsed with water and salt solutions to remove byproducts and produce K2SO4. A simi-
lar process is used to harvest K2SO4 from the Great Salt Lake in Utah, and from underground mineral deposits. 
 In New Mexico (USA), K2SO4 is separated from langbeinite minerals by reacting it with a solution of KCl, which removes the 
byproducts (such as Mg) and leaves K2SO4. Similar processing techniques are used in many parts of the world, depending on 
the raw materials accessible.

Agricultural Use
 Concentrations of K in soil are often too low to support healthy plant growth. Potassium is needed to complete many es-
sential functions in plants, such as activating enzyme reactions, synthesizing proteins, forming starch and sugars, and regulating 
water flow in cells and leaves. 
 Potassium sulfate is an excellent source of nutrition for plants. The K portion of the K2SO4 is no different than other com-
mon potash fertilizers. However, it also supplies a valuable source of S, which is sometimes deficient for plant growth. Sulfur 
is required for protein synthesis and enzyme function. There are certain soils and crops where the addition of Cl- should be 
avoided. In these cases, K2SO4 makes a very suitable K source. Potassium sulfate is only one-third as soluble as KCl, so it is not 
as commonly dissolved for addition through irrigation water unless there is a need for additional S.
 Several particle sizes are commonly available. Fine particles (<0.015 mm) are used for making solutions for irrigation or 
foliar sprays since it is more rapid to dissolve. Foliar sprays of K2SO4 are a convenient way to apply additional K and S to plants, 
supplementing the nutrients taken up from the soil. Leaf damage can occur if the concentration is too high.
 
Management Practices
 K2SO4 is frequently used for crops where additional Cl- from more common KCl fertilizer is undesirable. The partial salt index of 
K2SO4 is lower than some other common K fertilizers, so less total salinity is added per unit of K. The salt measurement (EC) from a 
K2SO4 solution is less than a third of a similar concentration of a KCl solution (10 mmol/L). Where high rates of K2SO4 are needed, 
it is generally recommended to divide the application into multiple doses. This helps avoid surplus K accumulation by the plant and 
also minimizes any potential salt damage.  �
Abbreviations and notes: K = potassium; Mg = magnesium;  S = sulfur, Cl- = chloride; Na = sodium.
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Chemical Properties
Chemical Formula: K2SO4  
K content: 40 to 44% (48 to 53% K2O)
S content: 17 to 18%
Solubility (25 ºC)  120 g/L
Solution pH approx. 7

Propriétés chimiques
Formule chimique :         K2SO4

Teneur en K :                  40 à 44 % (48 à 53 % K2O)
Teneur en S :                   17 à 18 %
Solubilité (25 ° C) :         120 g / L
Solution pH :                    env. 7
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