
 

 

 

Appearance  

The two main forms of phosphorus are white phosphorus and red phosphorus. White 

phosphorus is a poisonous waxy solid and contact with skin can cause severe burns. It 

glows in the dark and is spontaneously flammable when exposed to air. Red 

phosphorus is an amorphous non-toxic solid. 

Uses 

White phosphorus is used in flares and incendiary devices. Red phosphorus is in the 

material stuck on the side of matchboxes, used to strike safety matches against to light 

them. By far the largest use of phosphorus compounds is for fertilizers. Ammonium 

phosphate is made from phosphate ores. The ores are first converted into phosphoric 

acids before being made into ammonium phosphate. 

  

Phosphorus is also important in the production of steel. Phosphates are ingredients in 

some detergents, but are beginning to be phased out in some countries. This is 

because they can lead to high phosphate levels in natural water supplies causing 

unwanted algae to grow. Phosphates are also used in the production of special glasses 

and fine chinaware. 

Biological role 

Phosphorus is essential to all living things. It forms the sugar-phosphate backbone of 

DNA and RNA. It is important for energy transfer in cells as part of ATP (adenosine 

triphosphate), and is found in many other biologically important molecules. We take 

in about 1 gram of phosphate a day, and store about 750 grams in our bodies, since 

our bones and teeth are mainly calcium phosphate. Over-use of phosphates from 

fertilisers and detergents can cause them to pollute rivers and lakes causing algae to 



grow rapidly. The algae block out light stopping further photosynthesis. Oxygen 

dissolved in the water soon gets used up and the lake dies. 

Natural abundance  

Phosphorus is not found uncombined in nature, but is widely found in compounds in 

minerals. An important source is phosphate rock, which contains the apatite minerals 

and is found in large quantities in the USA and elsewhere. There are fears that ‘peak 

phosphorus’ will occur around 2050, after which our sources will dwindle. 

White phosphorus is manufactured industrially by heating phosphate rock in the 

presence of carbon and silica in a furnace. This produces phosphorus as a vapour, 

which is then collected under water. Red phosphorus is made by gently heating white 

phosphorus to about 250°C in the absence of air 

 

Sources and Properties of Elementary Phosphorus 

Any phosphorus rock can be used for the production of elemental phosphorus. 

Crushed phosphate rocks and sand (SiO2) react at 1700 K to give phosphorus oxide, 

P4O10. 

 Ca3(PO4)2 + 6 SiO2→  P4O10 + 6 CaSiO3 

The, P4O10 can be reduced by carbon, 

P4O10 + 10 C → P4 + 10 CO. 

Waxy solids of white phosphorus are molecular crystals consisting of P4 molecules. 

They have an interesting property in that they undergo spontaneous combustion , 

P4 + 5 O2 → P4O10 

The structure of P4 can be understood by thinking of electronic configuration (s2 p3) of 

P in bond formation. Sharing three electrons with other P atoms gives rise to the 6 P-P 

bonds, leaving a lone pair occupying the 4th position in a distorted tetrahedron. 

When burned with insufficient oxygen, P4O6 is formed, 

P4 + 3 O2 → P4O6 

To each of the P-P bonds, an O atom is inserted. 

Burning phosphorus with sufficient oxygen results in the formation of P4O10. An 

additional O atom is attached to the P directly. 

P4 + 5 O2 → P4O10  

Thus, the oxides P4O6 and P4O10 share interesting features 



Oxoacids Of Phosphorus 

Oxoacids are basically the acids that contain oxygen. Phosphorus forms a number of 

oxoacids, for example: H3PO4, H3PO3, etc. In oxoacids of phosphorus, phosphorus is 

tetrahedrally surrounded by other atoms. Generally, all these acids are known to form 

at least one P=O bond and one P–OH bond. P–P or P–H bonds are also found in 

addition to P=O bonds and P–OH bonds in oxoacids of phosphorus where the 

oxidation state of phosphorus is less than +5. These acids are generally seen to 

disproportionate to higher and lower oxidation states. For example, phosphorous acid 

on heating disproportionates to give phosphoric acid and phosphine 

4H3PO3 → 3H3PO4 + PH3 

The P-H bonds in oxoacids are not ionisable to give H+ ions whereas the H atoms 

which are attached with oxygen in P-OH form are ionisable. Hence we can say that 

only the H atoms attached with oxygen cause basicity. As a result phosphorous acid, 

H3PO3 is dibasic due to the presence of two P-OH bonds whereas phosphoric acid, 

H3PO4 is tribasic due to the presence of three P-OH bonds. Oxoacids of phosphorus 

having P-H bonds have strong reducing properties. For example: hypophosphorous 

acid containing two P-H bonds acts as a good reducing agent. 

  

 AgNO3 + 2H2O + H3PO2 → 4Ag + 4HNO3 + H3PO4 

Few popular oxoacids of phosphorus 

Phosphorus acid, H3PO3: Phosphorous acid is a diprotic acid that is, it ionizes two 

protons. It is better described with the structural formula HPO(OH)2. Phosphorous 

acid is prepared by hydrolysis of phosphorus trichloride with acid or steam. 

PCl3 + 3 H2O → HPO(OH)2 + 3 HCl 

Phosphoric acid, H3PO4: Phosphoric acid is a triprotic acid that is, it ionizes three 

protons. It is a non-toxic acid, when pure and is a solid at 

room temperature and pressure. Phosphoric acid is prepared by adding sulfuric 

acid to tricalcium phosphate rock: 

Ca5(PO4)3X + 5 H2SO4 + 10 H2O → 3H3PO4 + 5 CaSO4.2H2O + HX 

X can be F, Cl, Br and OH 
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