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Kiesérite
La Kiesérite est un minéral naturel qui est chimiquement connu sous la dénomination de sulfate de magnésium monohydraté
(MgSO4•H2O). Elle est extraite des dépôts marins géologiques et fournit une source soluble à la fois de Mg et de S pour 
la nutrition des plantes.

Production
   La Kiesérite est principalement obtenue à partir des dépôts souterrains profonds de minéraux en Allemagne. Elle est présente 
dans les restes d’océans anciens qui se sont évaporés et sont maintenant enterrés sous la surface de la terre. Ces ressources 
minérales contiennent une variété d’éléments nutritifs précieux pour les plantes. Le minerai est amené à la surface où les sels 
de magnésium sont séparés du potassium et des sels de sodium en utilisant un processus unique,électrostatique à sec (ESTA).
   La kiésérite cristalline fine est vendue pour une application directe sur le sol, ou en granulé avec une taille de particule plus 
grande mieux adaptée pour l’épandage mécanique des engrais ou pour le mélange avec d'autres engrais.

Usage agricole
   La Kiesérite fournit une forme très concentrée de deux nutriments essentiels pour les plantes : Mg et S. Sachant que les 
                                                                  applications de kiesérite n’ont pas d'effets majeurs sur le pH du sol, elle peut être fournie 
                                                                  à tous les types de sol quel que soit leur pH. Elle est couramment utilisée avant ou pendant 
                                                                  la saison de croissance pour répondre aux besoins nutritionnels des cultures. En raison de 
                                                                  sa solubilité élevée, elle peut être utilisée pour fournir à la fois du Mg et du S pendant les 
                                                                  périodes critiques des besoins de la plante. Etant donné que la kiesérite est un minéral 
                                                                  terrestre extrait des dépôts d'origine naturelle, il est permis de l’utiliser comme source 
                                                                  nutritive organique certifiée par des agences de certification organique.
                                                                     La Kiesérite elle-même n’est pas utilisée comme un engrais foliaire ou en fertigation mais 
                                                                  elle sert de matière première pour la production de sel d'Epsom (MgSO4•7 H2O), qui est 
                                                                  totalement soluble et adapté à la fois à la fertigation et aux applications foliaires.
Pratiques de gestion
   De nombreux sols ont de faibles teneurs en Mg et ont besoin de nutriments supplémentaires pour soutenir le rendement des 
cultures et la qualité. Les sols de texture sableuse et les sols à pH faible (tels que les sols tropicaux fortement altérés) sont 
souvent caractérisés pauvre en Mg. Sous ces conditions, il faut au préalable augmenter la teneur en Mg dans le sol par 
une fertilisation adéquate. 
   Le fractionnement des applications du Mg en deux doses ou plus est recommandé dans les zones à fortes précipitations afin 
d'éviter les pertes par  lixiviation. Les sols dans les climats tempérés avec plus d’argile peuvent avoir des teneurs plus élevées en 
Mg et sont souvent moins exposés aux pertes dues au lessivage.
   Les doses d’application d'engrais Mg varient en fonction de facteurs tels que l'exigence spécifique de culture, la quantité 
exportée à la récolte et la capacité des minéraux du sol à libérer la quantité adéquate de Mg en temps opportun pour améliorer 
le rendement et la qualité de la production des cultures.
   Les doses d'application de la kiesérite sont typiquement dans la gamme de 200 à 300 kg/ha pour de nombreuses cultures. 
Les demandes complémentaires en Mg et S pendant la période de pointe de croissance peuvent être satisfaites par une 
application foliaire de matériaux tels que le sel d'Epsom ou une gamme de sources d'éléments nutritifs solubles. 
Abréviations et notes: Mg = magnésium; S = soufre.

Kieserite
Kieserite is a naturally occurring mineral that is chemically known as magnesium sulfate monohydrate (MgSO4·H2O). It is mined 
from geologic marine deposits and provides a soluble source of both Mg and S for plant nutrition.

Production
 Kieserite is primarily obtained from deep underground deposits of minerals in Germany. It is present in the remnants of 
ancient oceans that were evaporated and are now buried beneath the earth’s surface. These mineral resources contain a    
variety of valuable plant nutrients. The ore is brought to the surface where the magnesium salts are separated from potassium 
and sodium salts using a unique, dry electrostatic (ESTA) process.
 The fine crystalline kieserite is sold for direct application to soil, or it is granulated to a larger particle size that is better suited 
for mechanical fertilizer spreading or for bulk blending with other fertilizers. 

Agricultural Use
 Kieserite provides a highly concentrated form of two essential plant nutrients—Mg and S. Since kieserite applications have 

no major effect on soil pH, it can be supplied to all kinds of soil, irrespective of soil pH. 
It is commonly used prior to or during the growing season to meet the nutrient require-
ment of crops. Due to its high solubility it can be used to supply both Mg and S during 
peak periods of crop demand. Since kieserite is an earth mineral mined from naturally 
occurring deposits, it is permitted as an organic nutrient source by some organic certi-
fying agencies.
     Kieserite itself is not used as foliar fertilizer or in fertigation systems, but it serves as 
raw material for the production of Epsom salt (MgSO4·7 H2O), which is totally soluble 
and suitable for both fertigation and foliar application. 

Management Practices
 Many soils are low in Mg and require supplemental nutrients to support crop yield and quality. Sandy-textured soils and 
soils with a low pH (such as highly weathered tropical soils) are frequently characterized by a low Mg supply for plants. Under 
these conditions, it is a prerequisite to raise the Mg content in the soil by adequate fertilization.
 Splitting Mg applications into two or more doses is recommended in areas with high precipitation in order to avoid leaching loss-
es. Soils in temperate climates with higher clay content may have higher Mg contents and are often less prone to leaching losses.
 Fertilizer Mg application rates vary depending on factors such as the specific crop requirement, the quantity removed 
during harvest, and the ability of soil minerals to release adequate Mg in a timely manner to support crop yield and quality. 
Kieserite application rates are typically in the range of 200 to 300 kg/ha for many crops. Additional Mg and S demands during 
peak growth periods demand can be met by foliar application of materials such as Epsom salt or a variety of soluble nutrient 
sources. 

Abbreviations and notes: Mg = magnesium; S = sulfur.
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Chemical Properties
Chemical formula: MgSO4·H2O
Mg content:  16% (kieserite fine); 15% (kieserite granular)
S content:  22% (kieserite fine); 20% (kieserite granular)
Solubility:  417 g/L (20°C)
Solution pH:  9

Fine kieserite Granulated kieserite

Mining operation to recover kieserite

Propriétés chimiques
Formule chimique : 
Teneur en Mg : 
Teneur en S : 
Solubilité:
Solution pH : 

MgSO4 • H2O
16% (kiesérite fine) ; 15% (kiesérite granulée)
22% (kiesérite fine) ; 20% (kiesérite granulée)
417 g/L (20 °C)
9

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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Kiesérite fine  Kiesérite granulée  

Opération minière d’éxtraction de la Kiesérite


