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 NON-METALS 

The nonmetals are divided into two categories reflecting their relative propensity to 
form chemical compounds: reactive nonmetals and noble gases. The reactive 
nonmetals vary in their nonmetallic character. The less electronegative of them, such 
as carbon and sulfur, mostly have weak to moderately strong nonmetallic properties 
and tend to form covalent compounds with metals. The more electronegative of the 
reactive nonmetals, such as oxygen and fluorine, are characterised by stronger 
nonmetallic properties and a tendency to form predominantly ionic compounds with 
metals. The noble gases are distinguished by their great reluctance to form 
compounds with other elements. 

 

Nonmetals show more variability in their properties than do metals.These properties 

are largely determined by the interatomic bonding strengths and molecular 

structures of the nonmetals involved, both of which are subject to variation as the 

number of valence electrons in each nonmetal varies. Metals, in contrast, have more 

homogenous structures and their properties are more easily reconciled.   

Non-metals are the elements which form negative ions by accepting or gaining 
electrons. Non-metals usually have 4, 5, 6 or 7 electrons in their outermost shell. 
Non-metals are those which lack all the metallic attributes. They are good insulators 

of heat and electricity. They are mostly gases and sometimes liquid. Some they are 

even solid at room temperatures like Carbon, sulphur and phosphorus 

 

5 CHEMICAL PROPERTIES OF NON-METALS 
 

 There are generally 5, 6 or 7 electrons in the outermost shell of non-metals. Their 
molecules are usually polyatomic in the gaseous state. 

 They generally form acidic oxides. 
 They form anions (negative ions) by gaining electrons to complete their octet. 
 Non-metals are known as oxidizing agents because they ionize by gain of electrons. 
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       Non-metals are also called electronegative elements because the non-metal 
atom form negatively charged ion by accepting electrons. Following are the 
important chemical reactions of non-metals. 

Characteristics properties of non-metals are high ionization energies and 
high electronegativity. Because of these properties non-metals usually gain electrons 
when reacting with other compounds, forming covalent bonds. Among the non-
metals, the anionic dopants have a strong influence on the VB. Non-Metal dopants 
are carbon, nitrogen, fluorine, sulphur and iodine. 

The following are the general properties of non-metals. 

1. The atoms of non-metals tend to be smaller than those of metals. Several of 
the other properties of non-metals result from their atomic sizes. 

2. Non-metals exhibit very low electrical conductivities. The low or non-existent 
electrical conductivity is the most important property that distinguishes non-
metals from metals. 

3. Non-metals have high electronegativities. This means that the atoms of non-
metals have a strong tendency to attract more electrons than what they would 
normally have. 

4. Non-metals have high electronegativities. This means that the atoms of non-
metals have a strong tendency to hold on to the electrons that already have. 
In contrast, metals rather easily give up one or more electrons to non-metals, 
metal therefore easily form positively charged ions, and metals readily conduct 
electricity. 

5. Under normal conditions of temperature and pressure, some non-metals are 
found as gases, some found as solids and one is found as liquid. In contrast, 
except mercury, all metals are solids at room temperature. The fact that so 
many non-metals exist as liquids or gases means that non-metals generally 
have relatively low melting and boiling points under normal atmospheric 
conditions. 

6. In their solid-state, non-metals tend to be brittle. Therefore, they lack the 
malleability and ductility exhibited by metals. 

 

2 

https://byjus.com/chemistry/electronegativity/


 
 
1. Reaction of Non-metals with Oxygen 

 Non- metals react with oxygen to form acidic oxides or neutral oxides. 
 For example: Carbon forms an acidic oxide CO2, sulphur forms an acidic oxide SO2, 

and hydrogen forms a neutral oxide, H2 
 The non-metal oxides are covalent in natures which are formed by the sharing of 

electrons. 
 The acidic oxides of non-metals dissolve in water to form acids. The acidic 

oxides of non-metals turn blue litmus solution to red. 
 

    All non-metals react with oxygen to form acidic or neutral oxides. For example, 
Carbon forms acidic carbon dioxide on reacting with oxygen. 

C      +      O2            CO2 
     Carbon                                        Carbon Dioxide 

 
 
 
In the same way sulphur reacts with oxygen of air to form acidic sulphur dioxide. 

S      +      O2            SO2 
     Sulphur                                         Sulphur Dioxide 

 
 
 
2. Reaction of Non-metals with Water 
 
       Non-metals do not react with water. 
 
3. Reaction of Non-metals with Dilute Acids 
 
       Non-metals do not react with dilute acids and don’t displace hydrogen from 
dilute acids, because non-metals are electron acceptor. So, they cannot supply 
electrons to H+ ions. So, they do not displace hydrogen from dilute acids. 
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4. Reaction of Non-metals with Chlorine 
 
       Non-metals react with chlorine to form covalent chlorides. For example, 

H2      +      Cl2            2HCl 
      Hydrogen     Chlorine                      Hydrogen chloride 

 

P4      +      6Cl2            4PCl3 
         Phosphorous    Chlorine                      Phosphorous trichloride 

 
 
 
5. Reaction of Non-metals with Hydrogen 
 
       Non-metals react with hydrogen to form covalent Hydrides. For example, 

H2      +      S            H2S 
      Hydrogen     sulphur                      Hydrogen sulphide 

 

N2      +      3H2            2NH3 
Nitrogen     Hydrogen                            Ammonia 

 

REACTION OF NON-METALS WITH SALT SOLUTIONS 

 While reacting with salt solutions, the more reactive non-metal displaces a 
less reactive non-metal from its salt solution. 

 The passing of chlorine in a solution of sodium bromide gives sodium chloride and 
bromine. 
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