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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’agriculturemoderne. 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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Thiosulfate
Les thiosulfates (S2O3   ) sont des engrais liquides clairs qui fournissent une source de soufre (S) et peuvent être 
utilisés dans différentes situations. Ils contiennent aussi d'autres éléments nutritifs dont l'azote (N) sous forme 
d'ammonium (TSA), le potassium (TSK) , le calcium (TSCa) ou le magnésium (TSMg) .

Production
   Le TSA est l'engrais liquide contenant du soufre (S) le plus couramment utilisé. Il est fabriqué à partir d’une réaction du dio-
xyde de soufre, le S élémentaire et l’ammoniac liquide. D'autres engrais liquides communs thiosulfate sont fabriqués de la 
même façon.
   Les thiosulfates sont très solubles dans l'eau et sont compatibles avec de nombreux autres engrais liquides. Le TSA est 
généralement mélangé avec du nitrate d'ammonium-urée (NAU) pour produire un engrais largement utilisé dont 
la composition 28-0-0-5 (5% S).

   Après son application sur le sol, la plupart du thiosulfate réagit rapidement pour former le tétrathionate qui est ensuite transformé 
en sulfate. Le thiosulfate n’est généralement pas disponible pour l'absorption par les plantes jusqu'à ce qu'il soit transformé en sulfate. 
Dans les sols tempérés, ce processus est largement réalisé en une à deux semaines.
   Le thiosulfate est un agent chimique réducteur et produit également de l’acidité après oxydation du soufre (S). En raison de ces 
propriétés, les molécules de thiosulfate ont des effets uniques en chimie et biologie des sols. Par exemple, il a été démontré que 
l’application en bande du TSA améliore la solubilité de certains oligo-éléments. Les recommandations locales pour le placement 
de doses maximales sur la ligne de semis doivent être respectées.
   Le thiosulfate peut ralentir le taux d’hydrolyse de l'urée ... la transformation de l'urée en ammonium (NH4  ) ... et réduire les pertes 
d'ammoniac(NH3) sous forme de gaz lorsque le TSA est mélangé avec NAU. Cet effet inhibiteur est probablement dû à la formation 
et la présence du tétrathionate intermédiaire, plutôt qu’au thiosulfate lui-même. La nitrification ... la conversion de NH4  en nitrate ... 
est également ralentie en présence du TSA. Bien que le pH initial des engrais thiosulfate soit proche de la neutralité, le thiosulfate 
s’oxyde pour former l'acide sulfurique et le NH4   dans le TSA pour former de l'acide nitrique, résultant ainsi en une légère acidification 
du sol dans la zone d'application.
   Les thiosulfates peuvent être appliqués en irrigation de surface, en irrigation goutte à goutte et par aspersion. Plusieurs formes 
de thiosulfates peuvent être appliquées par pulvérisations foliaires et ainsi fournir une source rapide pour la nutrition des plantes 
(le TSA n’est pas recommandé).

Pratiques de gestion
   Les carences en soufre sont observées sur plusieurs cultures dans le monde. Les thiosulfates sont 
des engrais précieux parce qu'ils sont faciles à manipuler et à appliquer, qu’ils exigent des précautions 
minimales de sécurité, et sont compatibles avec beaucoup d'autres engrais communs. Cependant, ces 
engrais ne doivent pas être mélangés avec des solutions très acides car cela provoque la décomposition 
de la molécule thiosulfate et la libération subséquente du dangereux gaz dioxyde de soufre.

Usage non agricole
   Les thiosulfates sont utilisés dans une variété d'applications industrielles. Dans le traitement photo-
graphique, ils sont utilisés pour lier des atomes d'argent présents dans le film ou le papier. Le thiosulfate 
de sodium est utilisé dans les systèmes de traitement de l'eau pour éliminer le chlore.Il est également utilisé pour l'extraction de l'or, 
car il forme un complexe solide avec ce métal dans un procédé non toxique.

Thiosulfate 
Thiosulfate (S2O3

2-) fertilizers are clear liquids that provide a source of sulfur (S) and can be used in a variety of situa-
tions.  They also contain other nutrients including nitrogen (N) as ammonium (ATS), potassium (KTS), calcium (CaTS), or 
magnesium (MgTS).
    
Production
 ATS  is the most commonly used S-containing fluid fertilizer. It is made by reaction of sulfur dioxide, elemental S, and aque-
ous ammonia. Other common fluid thiosulfate fertilizers are similarly produced.
 Thiosulfates are highly soluble in water and are compatible with many other fluid fertilizers. ATS is commonly mixed with 
urea ammonium nitrate (UAN) to produce a widely used fertilizer with the analysis 28-0-0-5 (5% S).

Agricultural Use
 After application to soil, most of the thiosulfate quickly reacts to form tetrathionate, which is subsequently converted to 
sulfate. Thiosulfate is not generally available for plant uptake until it is converted to sulfate. In warm soils, this process is largely 
complete within one to two weeks.
 Thiosulfate is a chemical “reducing agent” and it also produces acidity after oxidation of the S. Due to these properties, thio-
sulfate molecules have unique effects on soil chemistry and biology. For example, a band application of ATS has been shown to 
improve the solubility of some micronutrients. Local guidelines should be followed for maximum rates for placement in the seed row. 
 Thiosulfate can slow the rate of urea hydrolysis…the conversion of urea to ammonium (NH4

+)…and reduce loss of ammonia 
(NH3) as a gas when ATS is mixed with UAN. This inhibiting effect is likely due to the formation and presence of the intermedi-
ate tetrathionate, rather than the thiosulfate itself. Nitrification...the conversion of NH4

+ to nitrate...is also slowed in the presence 
of ATS. Although the initial pH of thiosulfate fertilizers is near neutral, thiosulfate oxidizes to form sulfuric acid and the NH4

+ in 
ATS will form nitric acid, thus resulting in slight soil acidification in the application zone.
 Thiosulfates may be applied through surface and overhead irrigation systems, sprinklers, and drip irrigation. Many of them 
are used in foliar sprays to provide a rapid source of plant nutrition (not recommended with ATS).

Management Practices
 Sulfur deficiencies are noted in crops throughout the world. Thiosulfates are valuable fertilizer materials 
because they are easy to handle and apply, require minimal safety precautions, and are compatible with 
many other common fertilizers. However, these fertilizers should not be mixed with highly acidic solutions 
since this will cause the decomposition of the thiosulfate molecule and subsequent release of harmful 
sulfur dioxide gas.

Non-Agricultural Use
 Thiosulfate materials are used in a variety of industrial applications. In photographic processing, they 
are used to bind silver atoms present in film or paper. Sodium thiosulfate is used in water treatment systems to remove chlorine. 
It is also used for gold extraction, since it forms a strong complex with this metal in a non-toxic process.
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Chemical Properties
Formula Common  Nutrient Density, pH 
  name content kg/L   
(NH4)2S2O3 ATS 12% N; 26% S 1.34 7 to 8.5
K2S2O3 KTS 25% K2O; 17% S 1.46 7.5 to 8
CaS2O3 CaTS 6% Ca; 10% S 1.25 6.5 to 8
MgS2O3 MgTS 4% Mg; 10% S 1.23 6.5 to 7.5
 Usage agricole
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