
No. 18Carbonate de calcium (calcaire)
Le carbonate de calcium est le principal composant du calcaire, et constitue un amendement largement utilisé pour 
neutraliser l'acidité du sol et pour fournir le calcium (Ca) nécessaire à la nutrition des plantes. Le terme «chaux» peut 
se référer à plusieurs produits, mais pour un usage agricole, il se réfère généralement à la terre calcaire.

Production
   Le calcaire est une roche sédimentaire commune très répandue dans les dépôts géologiques. Il a été utilisé dans une 
grande partie de l'histoire en tant que matériau de construction et agent de cimentation, et dans l'agriculture pour améliorer 
les sols acides. Un matériau de chaulage agricole (chaux) est généralement défini comme une substance contenant du calcaire 
(Ca) ou du magnésium (Mg), capable de neutraliser l'acidité.
   De nombreux matériaux peuvent être classés comme de la chaux. La chaux est extraite des carrières ou des mines et exige 
habituellement un broyage mécanique. La finesse de la chaux est importante pour déterminer la rapidité avec laquelle elle 
réagit avec l'acidité du sol. Le calcaire dont les particules sont fines réagit rapidement car il présente plus d’espace exposé 
aux réactions chimiques. Les particules plus grosses sont plus lentes à réagir, mais fournissent une source durable et à plus 
long terme pour la neutralisation de l’acide. La taille des particules est généralement rapportée sur l'étiquette du produit.
   D'autres matériaux contenus dans la chaux, tels que l'argile, réduisent sa pureté et diminuent sa capacité de neutralisation 
de l'acide. L'efficacité de la chaux est évaluée sur la base de sa comparaison avec le carbonate de calcium pur (CaCO3 ), 
une valeur qui est exprimée en pourcentage de l’équivalent du carbonate de calcium (ECC). La chaux est plus soluble dans 
les sols acides que dans les sols neutres ou alcalins. La présence de CaCO3 dans le sol est détectée par l'effervescence 
ou le «pétillement» 
quand une goutte d'acide fort est appliquée.

Usage agricole
   La principale utilisation de la chaux est d'élever le pH des sols acides et de réduire la concentration d'aluminium (Al) dans 
la solution du sol.
La faible croissance des cultures dans les sols acides est largement due à la présence de l’aluminium (Al) soluble, qui 
est toxique pour le système racinaire chez de nombreuses espèces de plantes. La chaux réduira l’aluminium (Al) soluble 
à travers deux réactions: 1) CaCO3 + H2O     Ca   + 2OH  + CO2.     2) Al   [soluble] + 3OH     Al(OH)3 [insoluble]
   Les apports en chaux fournissent également du calcium (Ca) (et éventuellement du Mg) pour la nutrition des plantes. 
De plus, la neutralisation de l’acidité du sol par la chaux a d’autres avantages 
secondaires comme :
        • L’augmentation de la disponibilité du phosphore (P)
        • L’amélioration de la fixation de l'azote (N) par les légumineuses
        • L’amélioration de la minéralisation de N et de la nitrification 
        • Une meilleure utilisation de l'eau, des nutriments et de performance 
               des plantes avec un système racinaire sain.
Pratiques de gestion
   La quantité de chaux nécessaire à apporter pour corriger le pH du sol à un intervalle désirable peut être facilement 
déterminée au laboratoire. La chaux est le plus souvent épandue uniformément sur le sol et ensuite enfouie dans la zone 
racinaire. La neutralisation de l'acidité du sol ne se fait pas en une seule fois, mais le processus doit être répété périodiquement 
en fonction du sol et des conditions environnementales. Les quantités d'apport typiques sont rapportées en tonnes par hectare.

Usage non agricole
   La chaux est le plus largement utilisée de tous les matériaux de la terre. En plus de son utilisation dans le bâtiment et la 
construction, elle est utilisée dans diverses applications telles que le contrôle de la pollution de l'air, des systèmes de traitement 
de l'eau potable et des eaux usées, la stabilisation des sols, les médicaments, les antiacides et les produits cosmétiques.

Calcium Carbonate (Limestone )
Calcium carbonate, the chief component of limestone, is a widely used amendment to neutralize soil acidity and 
to  supply calcium (Ca) for plant nutrition.  The term “lime” can refer to several products, but for agricultural use it        
generally refers to ground limestone.    
Production
 Limestone is a common sedimentary rock found in widespread geologic deposits. It has been used throughout much of 
recorded history as a building material, a cementing agent, and in agriculture to improve acid soils. An agricultural liming 
material (ag lime) is broadly defined as any substance containing Ca or magnesium (Mg) and capable of neutralizing acidity. 
Many materials can be classified as ag lime.
 Ag lime is extracted from quarries or mines and usually requires mechanical crushing. The fineness of the ag lime is im-
portant in determining how quickly it reacts with soil acidity. Limestone of a smaller particle size reacts quickly since there is 
more exposed surface area for chemical reaction.  Larger particles are slower to react, but provide a sustained, longer term 
source of acid neutralization. A measurement of particle size is typically reported on the product label.
 Other materials in the ag lime, such as clay, will reduce its purity and diminish the acid-neutralizing capacity. Ag lime ef-
fectiveness is rated based on its comparison with pure calcium carbonate (CaCO3), a value that is expressed as the percent 
calcium carbonate equivalent (CCE). Ag lime is more soluble in acid soils than in neutral or alkaline soils. The presence of 
CaCO3 in soil is detected by the effervescence or ‘fizz’ when a drop of strong acid is applied.

Agricultural Use
 The primary use of ag lime is to raise the pH of acid soils and reduce the concentration of aluminum (Al) in soil solution. 
Poor crop growth in acid soils is largely due to soluble Al, which is toxic to the root system of many plants.  Lime will reduce 
soluble Al by two reactions:  1)   CaCO3 + H2O I Ca2+ + 2OH- + CO2      2)  Al3+ [soluble] + 3OH- I Al(OH)3 [insoluble]
 Additions of ag lime also supply valuable Ca (and possibly Mg) for plant nutrition.  Some secondary benefits of neutralizing 
soil acidity with ag lime include:
 • Increased phosphorus (P) availability
 • Improved nitrogen (N) fixation by legumes 
 • Enhanced N mineralization and nitrification 
 • Better water use, nutrient recovery, and plant
  performance with a healthier root system   

Management Practices
 The quantity of ag lime needed to bring a soil to a desirable pH range can be easily determined in the laboratory. Ag lime is 
most commonly spread uniformly on the soil and then mixed through the root zone. Neutralizing soil acidity is not a one-time 
process, but must be repeated periodically depending on the soil and environmental conditions. Typical application rates are 
measured in tons per acre.

Non Agricultural Uses
 Limestone is one of the most widely utilized of all earth materials.  In addition to its use in building and construction, lime-
stone is used in diverse applications such as air pollution control, treatment systems for drinking water and waste water, soil 
stabilization, medicines, antacids, and cosmetics.  
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Chemical Properties
Limestone/Calcite – calcium carbonate [CaCO3]   Mostly insoluble in water, but solubility increases in acid conditions 
(contains a maximum of 40% Ca).
Dolomite – calcium magnesium carbonate [Ca.Mg(CO3)2 ] Mostly insoluble in water, but solubility increases in acid 
conditions (contains between 2 to 13% Mg).
Hydrated/Slaked lime – calcium hydroxide [Ca(OH)2]  Relatively insoluble in water; forms a solution of pH >12.
Burned lime/Quick lime – calcium oxide [CaO] Reacts with water to form hydrated lime.

Propriétés chimiques
Calcaire/calcite - Carbonate de calcium [CaCO3]. Surtout insoluble dans l’eau, mais sa solubilité augmente dans les conditions 
acides (contient au maximum 40% de Ca).
Dolomite - carbonate de magnésium et de calcium [Ca.Mg(CO3 )2]. Partiellement insoluble dans l’eau, mais sa solubilité 
augmente dans les conditions acides (contient entre 2 à 13% Mg).
Chaux hydratée/éteinte - l'hydroxyde de calcium [Ca (OH)2] relativement insoluble dans l'eau ; forme une solution de pH >12.
Chaux calcinée/chaux vive - oxyde de calcium anhydre [CaO]. Réagit avec l'eau pour former de la chaux hydratée.

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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