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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. 
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Production

Chlorure de potassium
Les engrais potassiques sont couramment utilisés pour pallier aux carences des plantes. Lorsque les sols ne peuvent 
pas fournir la quantité de K-requise par les cultures, il est nécessaire d’apporter cet élément nutritif essentiel pour les 
plantes. La potasse est un terme général utilisé pour décrire une variété d'engrais potassiques contenant du potassium 
utilisé en agriculture. Le chlorure de potassium (KCl), la source la plus couramment utilisée, est aussi fréquemment 
appelée muriate de potasse ou MOP (le muriate est l'ancien nom de tout sel contenant du chlorure). Le potassium est 
toujours présent dans les minéraux comme un cation ayant une seule charge (K  ).

   Des gisements profonds sous-terrains de potasse se trouvent à travers le monde. Le minéral dominant est la sylvite (KCl) 
mélangée avec la halite (chlorure de sodium), ce qui forme un mélange minéral appelé sylvinite. La plupart des minéraux 
potassiques sont extraits à partir d’anciens dépôts marins profondément enfouis sous la surface de la terre. Ils sont ensuite 
transportés vers une installation de traitement où le minerai est concassé et les sels de K sont séparés des sels de sodium. 
La couleur du chlorure de potassium peut varier du rouge au blanc, en fonction de la source du minerai de la sylvinite. 
La teinte rougeâtre provient de traces d’oxyde de fer. Il n'y a pas de différences agronomiques entre les formes rougeâtres 
et blanchâtres de KCl.

   Certains KCl sont produits par l’injection d'eau 
chaude en profondeur dans le sol pour dissoudre 
le minerai sylvinite soluble puis ensuite pomper 
l’eau salée à la surface où elle est évaporée. 
L’évaporation solaire est utilisée pour récupérer 
les sels de potasse de valeur de l'eau salée de la 
mer Morte et du Grand Lac Salé (Utah).
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No. 3Potassium Chloride
Potassium fertilizers are commonly used to overcome plant deficiencies. Where soils cannot supply the amount of K  
required by crops, it is necessary to supplement this essential plant nutrient. Potash is a general term used to describe 
a variety of K-containing fertilizers used in agriculture. Potassium chloride (KCl), the most commonly used source, 
is also frequently referred to as muriate of potash or MOP (muriate is the old name for any chloride-containing salt).     
Potassium is always present in minerals as a single-charged cation (K+).
    
Production
 Deeply buried potash deposits are found throughout the world. The dominant mineral is sylvite (KCl) mixed with halite 
(sodium chloride), which forms a mixed mineral called sylvinite. Most K minerals are harvested from ancient marine deposits 
deep beneath the Earth’s surface. They are then transported to a processing facility where the ore is crushed and the K salts 
are separated from the sodium salts. The color of KCl can vary from red to white, depending on the source of the sylvinite 
ore. The reddish tint comes from trace amounts of iron oxide. There are no agronomic differences between the red and white 
forms of KCI.

 Some KCl is produced by injecting hot water deep 
into the ground to dissolve the soluble sylvinite min-
eral and then pumping the brine back to the surface 
where the water is evaporated. Solar evaporation is 
used to recover valuable potash salts from brine wa-
ter in the Dead Sea and the Great Salt Lake (Utah).

         Agricultural Use
   Potassium chloride is the most widely used K fertilizer due to its relatively low cost and because it 
includes more K than most other sources...50 to 52% K (60 to 63% K2O) and 45 to 47% Cl-. 
   Over 90% of global potash production is used for plant nutrition. Potassium chloride is often 
spread onto the soil surface prior to tillage and planting. It may also be applied in a concentrated 

band near the seed. Since dissolving fertilizer will increase the soluble salt concentration, banded KCl is placed to the side of 
the seed to avoid damaging the germinating plant.
   Potassium chloride rapidly dissolves in soil water. The K+ will be retained on the negatively charged cation exchange sites 
of clay and organic matter. The Cl- portion will readily move with the water. An especially pure grade of KCl can be dissolved 
for fluid fertilizers or applied through irrigation systems. 

Management Practices
 Potassium chloride is primarily used as a source of K nutrition. However, there 
are regions where plants respond favorably to application of Cl-. Potassium chlo-
ride is usually the preferred material to meet this need. There are no significant 
impacts on water or air associated with normal application rates of KCl. Elevated 
salt concentrations surrounding the dissolving fertilizer may be the most impor-
tant factor to consider.

Non-agricultural Use
 Potassium is essential for human and animal health. It must be regularly ingested because the body does not store it. 
Potassium chloride can be used as a salt substitute for individuals on a restricted salt (sodium chloride) diet. It is used as a 
deicing agent and has a fertilizing value after the ice melts. It is also used in water softeners to replace calcium in water.  n

Abbreviations and notes: K = potassium; Cl- = chloride.

Potassium chloride con-
tains a one- to-one ratio 
of the two elements.

Chemical Properties
   Property:     KCl
 Fertilizer analysis 0-0-60
 K content approx 50%
 Water solubility (20 oC) 344 g/L
 Solution pH approx. 7

Potassium chloride is found in various shades 
and particle sizes.

Usage agricole
   Le chlorure de potassium est l'engrais potassique le plus largement utilisé en raison de son coût 
relativement bas et parce qu'il contient plus de K que la plupart des autres sources ... 50 à 52% de K 
(60 à 63% K2O) et 45 à 47% de Cl.

   Plus de 90% de la production mondiale de potasse est utilisée pour la nutrition des plantes. Le chlorure de potassium est 
souvent appliqué à la surface du sol avant le labour et le semis. Il peut également être appliqué en bande près de la graine.
Sachant que la dissolution des engrais va augmenter la concentration de sel soluble, Le KCl appliqué en bande doit être placé 
sur les côtés de la graine pour éviter d'endommager la plantule au moment de la germination.
   Le chlorure de potassium se dissout rapidement dans l'eau du sol. L’ion K  sera retenu par les sites d’échanges cationiques 
de l’argile et de la matière organique chargés négativement. L’ion Cl   se déplacera avec l'eau. L’engrais KCl pur peut être dissout 
pour être utilisé comme engrais liquide ou appliqué à travers les systèmes d'irrigation.

Pratiques de gestion
   Le chlorure de potassium est principalement utilisé en tant que source de nutrition 
K. Cependant, il ya des régions où les plantes répondent favorablement à l'application 
de Cl  . Le chlorure de potassium est généralement le produit préféré pour répondre 
à ces besoins. Il n'y a pas d’impact sur l'eau ou l'air associés à l’application de doses 
normales de KCl. Les concentrations élevées de sel entourant l'engrais en dissolution 
peuvent être le facteur le plus important à prendre en considération.

Usage non agricole
   Le potassium est essentiel pour la santé humaine et animale. Il doit être ingéré régulièrement parce que le corps ne peut pas 
le stocker. Le chlorure de potassium peut être utilisé comme un substitut du sel pour les personnes suivant un régime pauvre 
en sel (chlorure de sodium). Il est utilisé comme agent de dégivrage et a une valeur fertilisante après la fonte des glaces. 
Il est également utilisé dans des adoucisseurs d'eau pour remplacer le calcium présent dans l'eau.

Propriété :                             KCl
Formule d’engrais :               0-0-60
Teneur en K :                        environ 50% 
Solubilité à l’eau (20 °C) :     344 g/L 
pH de la solution :                env. 7

Propriétés chimiques
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