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1. Introduction  

 

This survey aims to evaluate the advantages to develop the fertilizers / fertilizers 

industry in Táchira state (West of Venezuela), as a part of a joint venture investment 

among Venezuelan and Indian institutions and/or entrepreneurs.  

To develop this survey the following activities were undertaken: 

§ Interviews with executives related to the productionand business sector of the 

Táchira state. (Annexure) 

§ Visits to different geographic and productive areas (in Táchira state) related to 

the fertilizer sector.  (Annexure) 

§ Processing of the data gathered in the field and preparation of report. 

This study will present the potential of the mining sector in Táchira state for the 

development of a Fertilizer and phosphate byproducts industry, considering the 

existing natural resources that provide opportunities for the promotion of foreign 

investments from highly experienced investors in the mining, fertilizers and 

byproduct sectors. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



2. Conceptual Aspects of Fertilizers  

A mineral fertilizer is a product of inorganic origin, which contains, at least, a chemical 

element that a plant needs to complete its life cycle. The most important characteristic 

of any fertilizer is that it must have a maximum solubility in water, so that it can 

dissolve in the water as the nutrients enter passively and actively in the plant through 

the flow. 

Fertilizers are classified in several ways. They are classified according to whether they 

provide a single nutrient (say, N; P or K), in which case they are classified as "straight 

fertilizers." "Multi -nutrient fertilizers" (or "complex fertilizers") providing two or 

more nutrients, for example N and P; Fertilizers are also sometimes classified as 

inorganic versus organic. Organic fertilizers are usually matter derived from plants or 

animals. Inorganic fertilizers are sometimes called synthetic fertilizers due to various 

chemical treatments involved in theirproduction.  

Three main macro-nutrients:  

§ Nitrogen (N): favors leaf growth; 

§ Phosphorus (P): helps in the development of roots, flowers, seeds, fruit; 

§ Potassium (K): favors a strong stem growth, water movement in plants, 

promoting flowering and fruiting;  

The most common nitrogen fertilizers are: anhydrous ammonia, urea (produced with 

ammonia), ammonium nitrate (produced with ammonia and nitric acid), ammonium 

sulfate (made from the combination of ammonia and sulfuric acid) and calcium and 

ammonium nitrate, or Ammonium nitrate and limestone (resulting of adding CaMg 

(CO3) 2 limestone to ammonium nitrate). 

Some of the Phosphate fertilizers are the following: ground phosphate stone, basic 

scoria (a by-product of iron and steel), superphosphate (produced by treating 

phosphate stone ground with sulfuric acid), triple superphosphate (produced by 

treating phosphate stone with phosphoric acid), and mono phosphate and 
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diammonium. Basic raw materials for the production of fertilizers are: phosphate 

stone, sulfuric acid (which is usually produced at the site with elemental sulfur) and 

water. 

All potassium fertilizers are made with brines or subterranean deposits of potash. The 

main formulations are potassium chloride, potassium sulfate and potassium nitrate. 

Mixed fertilizers may be produced by dry mixing, granulating several intermediate 

fertilizers mixed in solution, or treating the phosphate stone with nitric acid 

(nitrophosphates). 

As Táchira state has deposits of phosphate stones, the Phosphorus as mineral 

resource will be the focus of our study.  

Phosphorus 

Phosphorus is one of the vital elements for agriculture and for life in general, because 

it forms part of all food chains, passing from one organism to another. Phosphorus is 

present in almost all chemical reactions, either in mineral compounds or organic 

combinations (lecithin, phytins, and proteins). In plants, it  can be found within the 

composition of phospholipids and nucleic acid. The lack of phosphorus reduces the 

production and their deficiency decreases the nutritional value of grains and seeds. 

The human beings acquire the phosphorus present in the plants directly or indirectly  

through the animals. Plants absorb phosphorus and other elements from the soil 

solution or the aqueous phase of the soil. Normally, a soil can possess phosphorus to 

sustain vegetal life, but often it is not sufficient to meet the demand for crops. 

Therefore, there is a scope for research and development in vegetal genetics. 

This is the reason why phosphorus must be included as a fertilizer. There is no other 

source available in nature that can replenish the phosphorus that is extracted by the 

crops. Ensuring food production for the current and future population will depend on 

fertilizers. 
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The industry transforms phosphoric rocks containing few soluble phosphorus into 

ionic forms that can be used by the plants that absorb it from the soil in the form of 

H2PO4 ion. That is the reason why mineral components or raw materials are strategic 

for the fertilizer industry.  

Phosphorus is present in most rocks in small amounts, but in a special type of 

phosphate rock, called phosphorites (marine sedimentary phosphates) the content of 

P2O5 generally exceeds 18%; and sometimes can reach 40%. The latter occurs when 

the chemical composition approximates that of the Carbonatefluorapatite [Ca5 ((PO4, 

CO3)) 3F]. It is present in crusts, spherulites and nodules in sedimentary horizons, 

constituting masses of phosphate rocks or the mineral portion of bones and teeth of 

vertebrate organisms. 

Phosphoric rocks can be produced in various ways, using the same lines as for single 

superphosphate and triple superphosphate. The process selected should be the one 

that produces the greatest possible return on investment. To this end, the following 

factors were considered: the quality of the phosphoric rock existing in Riecito area, 

the simplicity of the process, the integration with existing facilities and the availability 

of other raw materials and services.  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


