
No. 6Sulfate de Potassium et de Magnésium: Langbeinite
La Langbeinite est une source unique de la nutrition des plantes à partir de trois nutriments essentiels naturellement 
combinés en un seul minéral. Elle fournit une alimentation facilement disponible en K, Mg et S pour les plantes cultivées.

Production
   La Langbeinite est un matériau géologique distinctif qu’on trouve uniquement dans quelques endroits du monde.
Les approvisionnements commerciaux de la Langbeinite proviennent de mines souterraines près de Carlsbad, au 
Nouveau-Mexique (États-Unis), qui ont été d'abord développés commercialement dans les années 1930. 
Ces dépôts se sont formés il y a des millions d'années quand une variété de sels, y compris la Langbeinite, ont été 
laissées après l'évaporation des lits d’ancien océan. Ces dépôts de sels ont été enterrés profondément sous des centaines 
de mètres de sédiments. Ces dépôts de Langbeinite sont actuellement exploités avec de grandes machines de forage, lavés 
pour éliminer les impuretés puis écrasés en diverses tailles de particules. La Langbeinite est considérée comme de la potasse 
(ou contenant du K) un engrais, même si elle contient également du Mg et du S.
Les traces d'impuretés d'oxyde de fer donnent à quelques particules de la Langbeinite, une teinte rougeâtre.

Usage agricole
   La Langbeinite est un engrais populaire, en particulier lorsque plusieurs éléments nutritifs sont nécessaires pour fournir une 
nutrition adéquate des plantes. Il a l’avantage du fait que K, Mg et S sont contenus dans une seule particule, ce qui contribue 
à fournir une répartition uniforme des nutriments quand il est appliqué sur le champ. Pour des raisons d’économie, la Langbeinite 
ne peut pas être recommandée pour répondre à l'ensemble des exigences en K d'une culture. Au lieu de cela, la dose d'application 
peut être basée sur les besoins en Mg et / ou en S.
   La Langbeinite est totalement soluble dans l'eau, mais elle est plus lente à se dissoudre par rapport à certains autres engrais 
potassiques (K) classiques, car les particules sont plus dense que d'autres sources de potassium (K). Par conséquent, elle ne 
convient pas pour la dissolution et l'application par l'intermédiaire des systèmes d'irrigation à moins d’être finement broyée.Elle a 
un pH neutre, d’où elle n’a aucun effet sur l’acidité ou l'alcalinité du sol. Cela diffère des autres sources communes de 
Mg (par exemple dolomie) qui permettent d'augmenter le pH du sol et de ceux de S élémentaire ou du sulfate d'ammonium qui 
contribuent à la baisse du pH du sol.
   Elle est fréquemment utilisée dans les situations où un engrais sans chlore est souhaitable, comme chez les cultures sensibles 
au chlore (certains légumes et certaines cultures arboricoles). La Langbeinite est un engrais riche en nutriments avec un indice 
global de sel relativement faible.
   Des sources particulières de Langbeinite ont été certifiées pour une utilisation dans la production de cultures biologiques dans 
certains pays.
Pratiques de gestion
   La Langbeinite n'a pas de restrictions d'utilisation environnementales ou nutritionnelles lorsqu'elle est utilisé à des doses 
agronomiques adaptées. Une forme de Langbeinite est vendue en tant que source alimentaire diététique de K, Mg, S et pour 
les animaux et les volailles. Tous ces trois nutriments sont nécessaires pour la nutrition animale et chacun a un rôle métabolique 
spécifique nécessaire pour la santé optimale des animaux. Ce matériau alimentaire est  reconnu comme sûr» par les organismes 
gouvernementaux. De même comme tous les éléments nutritifs des plantes, les meilleures pratiques de gestion doivent être suivies 
pour utiliser correctement cette ressource.
Une taille de particule particulière devrait correspondre au besoin spécifique.
Usage non agricole : 

Potassium Magnesium Sulfate: Langbeinite
Langbeinite is a unique source of plant nutrition since three essential nutrients are naturally combined into one mineral. 
It provides a readily available supply of K, Mg, and S to growing plants.
    
Production
 Langbeinite is a distinctive geological material found in only a few locations in the world. Commercial supplies of lang-
beinite come from underground mines near Carlsbad, New Mexico (USA), which were first commercially developed in the 
1930s. These deposits were formed millions of years ago when a variety of salts, including langbeinite, were left behind after 
the evaporation of ancient ocean beds. These salt deposits were buried deep beneath hundreds of meters of sediment. The 
langbeinite deposit is currently mined with large boring machines, washed to remove impurities, and then crushed to various 
particle sizes. Langbeinite is considered a potash (or K-containing) fertilizer, even though it also contains valuable Mg and S. 
Traces of iron oxide impurities give some langbeinite particles a reddish tint.

Agricultural Use
 Langbeinite is a popular fertilizer, especially where several nutrients are needed to provide adequate plant nutrition.  It has 
an advantage of having K, Mg, and S all contained within a single particle, which helps provide a uniform distribution of nutri-
ents when it is spread in the field.  Due to economics, langbeinite may not be recommended to meet the entire K requirement 
of a crop. Instead, application rate may be based on the need for Mg and/or S.
 Langbeinite is totally water soluble, but is slower to dissolve than some other common K fertilizers because the particles are 
denser than other K sources. Therefore, it is not suitable for dissolving and application through irrigation systems unless finely 
ground. It has a neutral pH, and does not contribute to soil acidity or alkalinity. This differs from other common sources of Mg 
(such as dolomite) which will increase soil pH and from elemental S or ammonium sulfate which will lower the soil pH. 
 It is frequently used in situations where a fertilizer free of Cl- is desirable, such as with crops sensitive to Cl- (some vegeta-
bles and certain tree crops). Langbeinite is a nutrient-dense fertilizer with a relatively low overall salt index. Particular sources 
of langbeinite have been certified for use in organic crop production in some countries.
 
Management Practices
 Langbeinite has no restrictions for environmental or nutritional use when used at typical agronomic rates. One form of langbeinite 
is sold as a feed grade dietary source of K, Mg, and S for animals and poultry.  All three of these nutrients are required for animal 
nutrition and each has a specific metabolic role required for optimal animal health. This feed material is “recognized as safe” by 
government agencies. As with all plant nutrients, best management practices should be observed to properly utilize this resource.   
A particular particle size should be matched with the specific need. 

Non-agricultural Use:
 There are no major industrial applications for langbeinite outside of agriculture. n

Abbreviations and notes: K = potassium; Mg = magnesium;  S = sulfur, Cl- = chloride.
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Chemical Properties
   Property:     K2SO4

.2MgSO4

 Fertilizer analysis 21 to 22% K2O
  10 to 11% Mg
  21 to 22% S
 Water solubility (20 ºC) 240 g/L
 Solution pH approx. 7

Underground mining operation

Propriétés chimiques
Propriété : 
Teneur en K2O :

Solubilité dans l'eau (20 ° C) :
Solution pH :

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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   Il n'y a pas d’applications industrielles majeures pour la Langbeinite en dehors de l'agriculture. 
Abréviations et notes : K = potassium; Mg = magnésium ; S = soufre, Cl- = chlorure

Teneur en Mg :
Teneur en S:

»

Opération minière en sous-sol


