
No. 2Polyphosphate
La carence en phosphore limite la croissance et la productivité des plantes dans de nombreuses parties du monde. 
Etant donné que de nombreux sols sont pauvres en P, ce nutriment est couramment appliqué pour améliorer le rendement 
des cultures et la qualité. Le phosphore provient de dépôts géologiques répartis à travers le globe. Le polyphosphate 
est un excellent engrais liquide qui est largement utilisé dans l'agriculture
Production
   L'acide phosphorique est la matière de départ pour la plupart des engrais phosphatés commerciaux. Cependant, l'acidité 
et quelques unes de ses propriétés chimiques font que ce produit est difficile à utiliser directement. Lorsque l'acide phosphorique
et l'ammoniac sont mis en réaction, l'eau est chassée et les particules des molécules de phosphate commencent à se lier ensemble 
pour former un engrais liquide "polyphosphate".

Une molécule simple de phosphate est appelée orthophosphate. "Poly" se réfère à de multiples 
molécules de phosphate liées dans une chaîne. Chaque liaison de molécules de phosphate
a un nom dépendant de sa longueur, bien que le polyphosphate soit un terme général qui
comprend toutes ces molécules liées.
Les engrais de polyphosphate d'ammonium les plus courants ont une composition N- P2O5 -K2O de 10-34-0 
ou 11-37-0. Les engrais polyphosphate offrent l'avantage d'une teneur en éléments nutritifs riches en un 
liquide clair, sans cristaux qui est stable dans une large plage de températures et ont une longue période 
de stockage. Une variété d'autres substances nutritives se mélange bien avec les engrais polyphosphate,
faisant d’eux un excellent support pour les oligoéléments qui peuvent être nécessaires pour les plantes.

Usage agricole
   Dans l’engrais polyphosphate, entre la moitié et les trois quart du phosphore (P) est présent dans des 
polymères enchaînés. Le reste du phosphore (orthophosphate) est immédiatement disponible pour
l’absorption par les plantes.
Les chaînes des polymères phosphate sont principalement décomposées en molécules de phosphate 
simples par des enzymes produites par des microorganismes du sol et les racines des plantes. Une partie 
du polyphosphate se décompose sans les enzymes. L'activité de l'enzyme est plus rapide dans les sols 
humides et les sols chauds. Typiquement, la moitié des composés de polyphosphate sont convertis en orthophosphate en une 
ou deux semaines. En conditions sèches et froides, la conversion peut prendre plus de temps.
   Parce que les engrais polyphosphate contiennent une combinaison d’orthophosphate et de polyphosphate, les plantes sont 
capables d'utiliser cette source d'engrais efficacement. La plupart des engrais liquides contenant du P, contiennent du 
polyphosphate d’ammonium. 
   Les engrais liquides sont couramment utilisés dans la production agricole, mais ne sont pas largement utilisés par les agriculteurs.
Les engrais liquides peuvent convenir aux agriculteurs car ils peuvent être facilement mélangés avec d'autres nutriments et des produits 
chimiques et chaque goutte du liquide est exactement la même. Dans la plupart des situations, la décision d'utiliser des engrais 
solides ou liquides est basée sur le prix des nutriments, les préférences de manutention des engrais et les pratiques sur le terrain,
plutôt que sur des différences d’ordre agronomiques.

Pratiques de gestion
   Le polyphosphate d'ammonium est principalement utilisé comme source de nutrition phosphatée pour les plantes. 
Puisque le phosphore (P) a une mobilité limitée dans la plupart des sols,des efforts devraient être faits pour le placer le 
plus près possible des racines. Les pratiques devraient être adoptées pour minimiser le mouvement de P du sol dans
l'eau adjacente. Le phosphore en excès dans l'eau de surface peut stimuler la croissance d'algues indésirables.
Usage non agricole
   Le phosphate est un élément essentiel dans la nutrition humaine. Le polyphosphate est un additif approuvé pour la nourriture 
et ne nécessite pas de précautions spéciales dans la manipulation. Les composés de polyphosphate sont largement utilisés 
en tant que retardateur de flamme pour de nombreux produits, y compris le bois,le papier,le tissu et le plastique. 
Il est également utilisé en tant que retardateur commercial pour les incendies de forêt. Le mode d'action implique l'ammonium 
polyphosphate à former une couche charbonnée après avoir brûlé, empêchant ainsi d'autres flammes. 
Abréviations et notes : P = phosphore

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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Polyphosphate
Phosphorus deficiency limits the growth and productivity of plants in many parts of the world.  Since many soils are low 
in P, this nutrient is commonly added to improve crop yield and quality. Phosphorus is derived from geologic deposits 
distributed across the globe. Polyphosphate is an excellent liquid fertilizer that is widely used in agriculture.
    
Production
 Phosphoric acid is the starting material for most commercial phosphate fertilizers. However, the acidity and some of the chemi-
cal properties make this material difficult to use directly. When phosphoric acid and ammonia are reacted, water is driven off and 
individual phosphate molecules begin to link together to form a “polyphosphate” fluid fertilizer.

     A single phosphate molecule is called orthophosphate. “Poly” refers to multiple phosphate 
molecules linked in a chain. Each linkage of phosphate molecules has a name depending on its 
length, although polyphosphate is the general term that includes all of these linked molecules.
 The most common ammonium polyphosphate fertilizers have N-P2O5-K2O composition of 
10-34-0 or 11-37-0.  Polyphosphate fertilizers offer the advantage of a high nutrient content in 
a clear, crystal-free fluid that is stable under a wide temperature range and has a long storage 
life.  A variety of other nutrients mix well with polyphosphate fertilizers, making them an excellent 
carrier for micronutrients that may be needed by plants.

Chemical Properties

Agricultural Use
 In polyphosphate fertilizer, between half and three-quarters of the P is present in chained polymers. The 
remaining P (orthophosphate) is immediately available for plant uptake. The polymer phosphate chains are 
primarily broken down to the simple phosphate molecules by enzymes produced by soil microorganisms 
and plant roots. Some of the polyphosphate will decompose without the enzymes. The enzyme activity is faster in moist, warm 
soils. Typically, half of the polyphosphate compounds are converted to orthophosphate within a week or two. Under cool and dry 
conditions, the conversion may take longer.   
     Since polyphosphate fertilizers contain a combination of both orthophosphate and polyphosphate, plants are able to use this 
fertilizer source very effectively. Most P-containing fluid fertilizers have ammonium polyphosphate in them. Fluid fertilizers are 
commonly used in production agriculture, but not widely used by homeowners. Fluids are convenient for farmers since they can  
be easily blended with many other nutrients and chemicals and each drop of fluid is exactly the same. For most situations, the 
decision to use dry or fluid fertilizers is based on the price of nutrients, fertilizer handling preferences, and field practices rather 
than significant agronomic differences.

Management Practices
 Ammonium polyphosphate is primarily used as a source of P nutrition for plants. Since P has limited mobility in most soils,      
efforts should be made to place the material as close to developing roots as practical. Practices should be adopted to minimize  
the movement of P from the soil into adjacent water. Excess P in surface water can stimulate the growth of undesirable algae.

Non-agricultural Use
 Phosphate is an essential component in human nutrition. Polyphosphate is an approved additive for food and requires no special 
precautions in handling. Polyphosphate compounds are widely used as a flame retardant on many products, including wood, 
paper, fabric, and plastic. It is also used as a commercial retardant for forest fires. The mode of action involves the ammonium 
polyphosphate forming a charred layer after burning, thereby preventing further flames.  �

Abbreviations and notes: P = phosphorus. 

3500 Parkway Lane, Suite 550
Norcross, Georgia 30092-2844 USA

Phone (770) 447-0335 
www. ipni.net

Nutrient Source Specifics is a series of brief, condensed fact sheets highlighting common fertilizers and nutrient sources in modern agriculture. These 
topics are written by scientific staff of the International Plant Nutrition Institute (IPNI) for educational use. Mention of a fertilizer source or product name 
does not imply endorsement or recommendation. This series is available as PDF files at this URL: >www.ipni.net/specifics<

Ref. #10062

No. 2

Property

Density
lb/gal
kg/L
pH

 Fertilizer Type

 10-34-0 11-37-0
 
 11.6 11.9
 1.39 1.43
  5.9 6.1

Propriétés chimiques 
Propriété 

Type d’engrais

Densité


