
No. 15Nitrophosphate
La production et l'application des engrais nitrophosphatés est principalement régionale, son utilisation est centrée là 
où cette technologie est avantageuse. Le procédé utilise de l'acide nitrique au lieu de l'acide sulfurique pour le traitement 
de la roche phosphatée et il n’en résulte pas de sous-produits de gypse.

Production
   La majorité des engrais phosphatés commerciaux est fabriquée en faisant réagir la roche de phosphate brute 
avec de l'acide sulfurique ou phosphorique. Du procédé de production des engrais phosphatés avec l'acide sulfurique 
résulte de grandes quantités de sulfate de calcium (gypse), un sous-produit qui engage des coûts supplémentaires 
pour son élimination. Le nitrophosphate diffère car il consiste à faire réagir la roche phosphatée avec l’acide nitrique.
L'acide nitrique est produit par oxydation de l'ammoniac avec de l'air à des températures élevées. Le principal avantage 
de cette méthode est qu’elle nécessite peu ou pas de soufre. Avec le processus de nitrophosphate, l'excès de Ca de 
la roche phosphatée est converti en nitrate de calcium à la place du gypse. Cette méthode a été développée en 
Norvège et une grande partie de la production mondiale est encore produite en Europe.
   La réaction générale est: roche phosphatée + acide nitrique   acide phosphorique + nitrate de calcium + acide 
fluorhydrique.
L'acide phosphorique obtenu est souvent mélangé avec d'autres éléments nutritifs pour former les engrais composés 
contenant plusieurs éléments nutritifs dans un seul granule. Le nitrate de calcium ou le calcium nitrate d'ammonium 
coproduit sont vendus séparément.

Usage agricole
   Les engrais nitrophosphate peuvent avoir un large éventail dans la composition des nutriments en fonction de leur 
utilisation prévue. Il est important de choisir la composition appropriée en tenant compte des exigences des cultures 
et de la spécificité du sol. L’engrais nitrophosphate est vendu sous forme de granulés à utiliser en application directe 
sur le sol. Il est généralement appliqué sur la surface du sol, mélangé dans la rhizosphère, ou appliqué comme 
une bande concentrée sous la surface du sol avant le semis.

Pratiques de gestion
   L’engrais nitrophosphate contient des quantités variables de nitrate d'ammonium, ce qui le rend plus sensible à 
l'humidité. Pour prévenir la diminution de la dureté des particules, les engrais nitrophosphatés sont généralement 
emballés dans des sacs étanches et protégés de l'humidité avant la livraison à l'agriculteur.

Abréviations et notes : P = phosphore ; Ca = calcium ; S = soufre

Nitrophosphate Granules

Nitrophosphate
The production and application of nitrophosphate fertilizers is largely regional, its use centered where this technology 
is advantageous. The process uses nitric acid instead of sulfuric acid for treating phosphate rock and does not result 
in gypsum byproducts.
    
Production
 The majority of commercial P fertilizer is made by reacting raw phosphate rock with sulfuric or phosphoric acid.  
The sulfuric acid method of producing P fertilizer results in large amounts of calcium sulfate (gypsum) by-product 
that incurs additional disposal costs. Nitrophosphate differs because it involves reacting phosphate rock with nitric 
acid.  Nitric acid is made by oxidizing ammonia with air at high temperatures. A primary advantage of this method 
is that little or no S inputs are required. With the nitrophosphate process, excess Ca from the phosphate rock is 
converted to valuable calcium nitrate fertilizer instead of gypsum. The nitrophosphate method was first developed 
in Norway and much of the global production still occurs in Europe.
 The general reaction is: Phosphate rock + Nitric acidPhosphoric acid + Calcium nitrate + Hydrofluoric acid. 
The resulting phosphoric acid is often mixed with other nutrients to form compound fertilizers containing several 
nutrients in a single pellet. The co-generated calcium nitrate or calcium ammonium nitrate is sold separately.

Agricultural Use
 Nitrophosphate fertilizers can have a wide range in nutrient composition depending on their intended use. It is 
important to select the proper composition for each specific crop and soil requirement. Nitrophosphate fertilizer is 
sold in granular form to be used for direct application to soil.  It is commonly spread on the soil surface, mixed within 
the rootzone, or applied as a concentrated band beneath the soil surface prior to planting.

Management Practices
 Nitrophosphate fertilizer contains varying amounts of ammonium nitrate, which attracts moisture.  To prevent 
clumping or caking, nitrophosphate fertilizers are generally packed in water-tight bags and protected from moisture 
before delivery to the farmer. 

Abbreviations and notes: P = phosphorus; Ca = calcium; S  = sulfur.
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Chemical Properties
The chemical composition will vary depending on 
the combinations of nutrients used to make the final 
granule. Popular grades of fertilizer made with the 
nitrophosphate method include: 
N & P: ranging from 20-20-0 to 25-25-0,
 28-14-0, 20-30-0 
N-P-K:  ranging from 15-15-15 to 17-17-17,
 21-7-14, 10-20-20, 15-20-15, 12-24-12 21-7-14 formulated with 

potassium sulfate
16-16-16 formulated 
with potassium chloride

Nitrophosphate GranulesPropriétés chimiques
La composition chimique varie en fonction 
des combinaisons des éléments nutritifs utilisés 
pour fabriquer le granulé. Les principaux engrais 
fabriqués à partir de la méthode de nitrophosphate 
comprennent:
N & P :     allant de 20-20-0 à 25-25-0,
                 28-14-0, 20-30-0.
N -P- K :   allant de 15-15-15 à 17-17-17,
                 21-7-14, 10-20-20, 15-20-15, 12-24-12.

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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