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4.3.2 Production of Some Important Non-metals 

A. Nitrogen 
Occurrence and Production 

 occurs in nature in the elemental form.  

 can exists in the form of compounds. 

 It constitutesabout 80% by volume of the atmosphere. 

  exists as sodiumnitrate (Chile salt peter, NaNO3) and potassium nitrate 

(KNO3) also called saltpeter 
 Industrially nitrogen is produced byfractional distillation of liquid air.  

 In the laboratory, nitrogen is prepared by warming an aqueous solution 
containing ammoniumchloride and sodium nitrite. 

NH4Cl (aq) + NaNO2 (aq)   → NaCl (aq) + N2 (g) + 2H2O (l) 
Physical Properties of Nitrogen 

 Nitrogen is colourless, odourless and tasteless gas.  

 It is inert under ordinary conditions 
 The inertness of nitrogen at low temperatureis directly related to the strength of 

the triplebond, which requires high energy to break. 

 It comprises 78%  volume of atmospheric  air and the most abundant gas in 
atmosphere 

Chemical Properties of Nitrogen 
However, nitrogen reacts with metals of group IA and IIA as well  
as oxygen at higher temperatures.  
6Li (s) + N2 (g) →2Li3N (s) 
3Ca (s) + N2 (g) → Ca3N2 (s) 
3Mg (s) + N2 (g) →Mg3N2 (s) 
Nitrogen also forms oxides, like dinitrogen monoxide, N2O, (commonly called 
laughing gas), dinitrogen trioxide (N2O3) and dinitrogenpentoxide (N2O5). 
Nitrogen reacts directly with hydrogen in the Haber processto form ammonia. In 
thisprocess, a mixture of N2 and H2 gas, at a pressure of 200-300 atm and a 
temperature of 400-600°C, is passed over acatalyst of finely divided iron. 
N2 (g) + 3H2 (g) →2NH3 (g) 
 
Uses of Nitrogen 
 food packaging to prevent oxidation  
 tocreate an inert atmosphere in the production of semiconductors.  
 liquid nitrogen is used as a refrigerant to preserve bulls’ semen and blood. Its 

major use is in the production of ammonia. 
B. Phosphorus 
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Occurrence and Extraction 
 a relatively abundant element, ranking 12th in the earth’s crust. 
 Itexists naturally only in the combined state, such as in rock phosphate, 

Ca3(PO4)2,fluoroapatite, Ca10(PO4)6F2 or 3Ca3(PO4)2. 
 CaF2, it is also found in teeth, bones andDNA. 
 Allotropes:-are different forms of the same element with the same physical 

state but withdifferphysicaproperties.  
 This is due to the difference in the arrangement of atoms. 
 The two common allotropic forms of phosphorus are:- 

 white phosphorus and 
 red phosphorus. 

 White phosphorus :- 
 is a very poisonous 
 used to produce rat poison  
 white waxy-looking substance that melts at 44.1°Cand boils at 287°C.  
 density is 1.8 g/cm3. 
 consists of individual tetra-atomic (P4) molecules and is an unstable form of 

phosphorus. 
 stored under water because it spontaneously ignites (bursts into flames) in the 

presence of oxygen. 
  Used to produce matches 

 Redphosphorus:- 
 is prepared by heating white phosphorus in sunlight for several days.  
 muchless reactive than white phosphorus and does not need to be stored 

under water. 
 
    C. Oxygen 
Occurrence and Production 

 Oxygen is the most abundant element on earth. 
 constitutes about 46.6% by weight of theearth’s crust in the form of 

compounds such as oxides, silicates, carbonates, phosphatesetc.  
 It exists in nature in the elemental state in atmospheric air constituting about 

20% byvolume.  
 Oxygen is manufactured industrially by the fractional distillation of liquid 

air in away similar to that of nitrogen. 
Chemical Properties of Oxygen 
Oxygen is relatively reactive and combines directly with most  
elements to form oxides. 
Oxygen combines with metal to form metal oxides (basic  
oxides). For example, 
2Mg (s) + O2 (g) → 2MgO (s) 
2Ca (s) + O2 (s) → 2CaO (s) 
Oxygen combines with non-metals to form acidic oxides; for example: 
S8 (s) + 8O2 (g) → 8SO2 (g) 
P4 (s) + 5O2 (g) → P4O10 (g) 
Oxygen supports combustion and is necessary for the burning of substances like 
charcoal, hydrocarbon fuel, etc. 
C (s) + O2 (g) →  CO2 (g) 
CH4 (g) + 2O2 (g) → CO2 (g) + 2H2O (g) 
D.Sulphur 
Occurrence and Extraction 

 found in nature and in the form of compounds such as:- 
  galena (PbS) 
  pyrites(FeS2) (fool’s gold  
 cinnabar (HgS) 
 sphalerite (ZnS) 
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  gypsum (CaSO4.2H2O) 
  barite(BaSO4),  
 as hydrogen sulphide (H2S) in natural gas and crude oil. 

 Sulphur is extracted from underground deposits of elemental sulphur by the 
Frasch process 

Uses: Mainly used for :- 
 the vulcanization of rubber molecules. 

 
 Production of sulphuric acid by contact process 

 
Chemical Properties of Sulphur 
 relatively stable and unreactive at room temperature. 
 reacts with metals and non-metals when heated. 
 combines with metals when heated to form sulphides. 

8Fe (s) + S8 (s) → 8FeS (s) 
Sulphur burns in oxygen to form oxides. 
S8 (s) + 8O2 (g) → 8SO2 (g) 
 raw material for the production of sulphuric acid (H2SO4) by the 

ContactProcess. This process of sulphuric acid production involves the 
following steps. 

Step 1: Sulphur is first oxidized to produce sulphur 
dioxide: 
S8 (s) + 8O2 (g) → 8SO2 (g) 
Step 2: Sulphur dioxide is converted to sulphur 
trioxide at high      
temperatures in the presence of a catalyst: 
2SO2 (g) + O2  52OV

2SO3 (g) 
Step 3: Sulphur trioxide is absorbed into concentrated  
sulphuric acid  
to produce oleum(H2S2O7). 
SO3 (g) + H2SO4 (l) →  H2S2O7 (l) 
Step 4: The oleum is then diluted with water to produce  
the desired concentration of sulphuric acid.  
Commercially used concentrated sulphuric acid  
is 98% H2SO4. 
H2S2O7 (l) + H2O (l) → 2H2SO4 (aq) 
E. Chlorine 
Occurrence and Extraction 

 Chlorine belongs to group VIIA, known as the halogens.  
 It is the most abundant elementamong the halogens.  
 It is found in nature in the form of compounds only.  
 Commercially, chlorine is manufactured by the electrolysis of 

aconcentrated aqueous solutionof sodium chloride.  
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WORK SHEET 

I.CHOOSE THE CORRECTANSWER 

___1.Which of the statements about the extraction of iron in the blast furnace is true? 

A. limestone is added to combine with excess carbon dioxide 

B. a slag of iron oxide forms at the bottom of the furnace 

C. hot air is blown in at the top of the furnace 

D. carbon monoxide reduces iron (III) oxide to iron 

_____2.Calcium oxide is added to a steel making furnace to: 

             A.oxidize basic oxides 

B. oxidize carbon to carbon dioxide 

             C. react with acid impurities 

D.react with silicon to form silicon dioxide 

_____3.Which of the following statements about fertilizers is true? 

A. ammonium nitrate can be used as a fertilizer 

              B. fertilizers contain nitrogen, sulphur and iron 

              C.fertilizers are added to the soil to make it more alkaline 

              D.fertilizers are made by combining calcium with oxygen 

____4.The chemical name for quicklime is: 

            A.calcium carbonate                B.calcium hydroxide 

             C.calcium sulphateD.calcium oxide 

____5.Which of the following is the purpose of treating the crude bauxite ore with hot 

aqueous sodium hydroxide in the extraction of aluminium? 

A. to lower the melting point of crude bauxite 

B. to dissolve impurities like iron oxides 

C. to decrease the solubility of crude bauxite 

D.to obtain pure aluminium oxide 

_____6.Of the following, a light metal is: 

A.Au  B.Hg           C.AgD.Al 

 

         II.   FILL IN THEBLANK SPACE WITH  THECHEMICALTERMS GIVEN BELOW   

 

air      blast       coke          haematite        oxide               reduces 

 
1. We extract iron from iron ore in a _____________furnace. The commonest ore of iron is_______. 

The other raw materials used are_________ , limestone and ___________ . Inside the blast furnace, 

carbon monoxide _________________ the iron (III) _____________ to iron. 


