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3.1 Raw Materials-Phosphoric acid, Sulphuric acid, Phosphate rock, Sulfur pyrite 

3.2 Method of Production-Specification, Storage and handling of Phosphatic Fertilizers 

3.3 Ground Rock Phosphate 

3.4 Bone Meal 

3.5 Single super phosphate 

3.6 Triple super phosphate 

3.7 Thermal Phosphate 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



3.1 Phosphate rock (PR) is the raw material used in the manufacture of most commercial phosphate 

fertilizers on the market. With access to large, high-quality reserves of phosphate rock, Morocco, 

China and US are the most important players in phosphate industry. 

Ground phosphate rock from the mines is first sent to recovery units to separate sand and clay and 

to remove impurities. Most of the processes are wet to facilitate material transport and to reduce 

dust. 

A weak phosphoric acid (40-55%) is produced from the reaction of PR with sulfuric acid, using a 

wet- process. The obtained phosphoric acid is then used in the production of a series of liquid or 

solid fertilizers. The most important ones are single and triple superphosphates (SSP, TSP) and 

ammonium phosphates (MAP, DAP). Usually the plants are using flexible process technologies, 

allowing the manufacture of at least two products with interchangeable lines (e.g. TSP and DAP 

combination). 

SSP is simple to produce but is nowadays less popular. TSP results from the reaction of PR with 

phosphoric acid, using the common Dorr-Oliver slurry granulation process. GTSP (granulated 

TSP) is obtained in this way, with very good storage and handling properties. 

Economical and with high nutrient content, ammoniated phosphates such as mono- and di-

ammonium phosphate (MAP, DAP) are another popular choice of fertilizers. They are obtained 

when ammonia (liquid or gaseous) is added to the weak phosphoric acid. 

Phosphate fertilizers production flow-cart can be illustrated in the following figure :  

 

 

 

  

 

 

 



3.2 Phosphatic fertilizers 

As the name suggests, insoluble phosphatic fertilizers are completely insoluble in water. They are 

very slightly soluble in weak acids like citric acid but are readily soluble in strong acids. Their use 

is, therefore, always recommended for strongly acidic soils. These fertilizers also contain 

phosphorus in the available form PO4 but this form is very slowly available in comparison to 

pervious two forms, i.e. H2PO4 and HPO4. These fertilizers are applied in large quantities and also 

ploughed under with green manuring crops or other organic materials. This group of phosphatic 

fertilizers is available in two main forms: 

a. Rock phosphate -                                     20-40% P205 

b. Bonemeal -a. Raw bonemeal                     2- 25% P205 

c. Steamed bonemeal                                   22% P205 

a. Rock phosphates: In India, rock phosphate is mainly utilized for the manufacturing of various 

other phosphatic fertilizers. It is also used directly to the field, as a phosphatic fertilizer in strongly 

acidic soils. After mining, it is processed and finally ground and sold in the polythene bags for 

field use. Rock phosphate is suitable for permanent, long duration crops like fruit and plantation 

crops (orange, apple, tea, coffee, etc.). Rock phosphate responds very well in soils rich in organic 

matter, because acids released by decomposing organic matter help in solubilizing the rock 

phosphate. Legumes which have a high Ca and P requirement, give greater response to rock 

phosphate than non-legumes. 

Areas having strongly acid soils are the most suitable ones for application of rock phosphate. Such 

areas are found in the whole of Kerala. Shimogha, Coorg and Mysore districts of Karnataka, 

Chotanagpur region of Bihar, parts of Assam, Meghalaya, West Bengal and rice cropped laterite 

soils of Orissa. 

b. Bonemeal: Bonemeal is the oldest phosphatic fertilizer used by Indian farmers. Presently. it is 

marketed: in two forms. 

i. Raw bonemeal -The bones collected from city slaughter houses and from the countryside, are 

dried and crushed without any treatment. Besides 20-25% P205' raw bonemeal also contains 2-4% 

nitrogen. 

ii. Steamed bonemeal -The bones collected are given a steam treatment in a sterilization chamber. 

They are then dried in warm, rotating ovens. Bones become brittle and easy for grinding. 

 

 

 



3.3 Apatite is the most abundant crystalline phosphate mineral found as an accessory mineral in 

practically all kinds of igneous rocks. Sometimes, it is concentrated in pegmatiteôs, metallic veins 

and magmatic deposits. It also occurs in metamorphic rocks and as a secondary mineral in 

phosphatic rocks of sedimentary origin. 

Fluor-apatite Ca (PO4)3F is the most common variety of apatite and also a secondary source of 

fluorine. Collophane is apparently a cryptocrystalline or amorphous calcium phosphate complex. 

Rock phosphates or phosphorites are sedimentary phosphatic deposits comprising fine- grained 

mixture of various calcium phosphates, most important being hydroxyl-apatite, carbonate- apatite, 

fluor-apatite and their solid solutions. About 80% phosphate production in the world is derived 

from phosphate rocks (phosphorite) containing one or more phosphatic minerals, usually calcium 

phosphate of sufficient purity and quantity to permit its use directly or after concentration in 

manufacturing commercial products. 

Phosphate rock is also the source of by-product fluorine. Apatite & rock phosphate containing 3 

to 4% CaF2 are useful for recovery of fluorite. Hydrofluoro-silicic acid is recovered as by-product 

from phosphoric acid plants during processing of rock phosphate.  
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