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SESSION 7:  CHEMICAL BONDING   
 
KEY CONCEPTS: 
 

 particles substances are made of 
 

 types of chemical bonds 
 

 models of chemical bonds 
 

 identifying chemical bonds 
 
 
TERMINOLOGY 
 
Element  A substance that cannot be broken down into other substances through 

chemical means. 
 
Compound A substance made up of two or more different elements that are joined 

together in a fixed ratio. 
 
Periodic Table An arrangement of the elements to show similarities and 

differences in their physical and chemical properties. 
 
Atom  The smallest unit of any element is the atom. The atom of every 

element has a different number of protons. 
 
Covalent bonding  A form of chemical bonding where pairs of electrons are shared 

between atoms. 
 
Metallic bonding  The electrostatic attraction between the positively charged 

atomic nuclei of metal atoms and the delocalised electrons in the metal. 
 
An ionic bond  A type of chemical bond where one or more electrons are 

transferred from one atom to another. 
 
X-PLANATION 
 
Particles substances are made of: 

The Elements 

Noble gases (Group 18):  

These are all inert gases that do not easily form compounds. Particles are 
monatomic molecules. There is one atom in each molecule. 

Halogens (Group 17) 

This group of non-metal is very reactive. Particles exist as diatomic molecules in 
nature.  
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Non-metal elements (Group 14 – 16) 

These non-metals form molecules with different numbers of atoms. These are called 
polyatomic molecules. Phosphorus forms a molecule with four atoms (P4), sulphur 
forms molecules with 8 atoms and carbon form a giant molecule or network with 
millions of atoms. 

Metallic elements 

These elements form giant molecules or networks of atoms.    

 

Compounds 

1. Hydrogen and non-metal elements usually combine to form molecules that 
have oppositely charged ends. These are called dipolar molecules. 

2. Different non-metal elements combine they can form molecules that do not 
have any charged ends. They have an even distribution of charge. These are 
called non-polar molecules 

3. Metallic elements and non-metals combine to form salts. The particles can be 
described as giant molecules or a network of different atoms joined together. 

 

Types of Chemical Bonds 

1. Covalent Bonding – a pair of electrons is shared between atoms.  

a.)  Non-polar covalent bond  

The electron pair is shared equally to form a non-polar molecule. 

b.) Polar covalent bond 

The electron pair is shared unequally. 

2. Ionic Bonding 

The atoms of metallic elements lose electrons to form positively charged 
particles called cations. At the same time atoms of non-metal elements gain 
electrons from the metal atoms to form negatively charged anions. The 
cations and anions are held together in a network (lattice) by electrostatic 
forces of attraction. 

3. Metallic Bonding 

Metallic bonding is the electrostatic attraction between the positively charged 
atomic nuclei of metal atoms and the delocalised electrons in the metal. 
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Representing Chemical Bonds – Drawing Lewis diagrams  

Step 1: Write down the electron configuration of each  of the atoms. 

 

Step 2: Count the number of valence electrons 

 

Step 3: Write down two separate symbols of the atoms bonding. Draw in crosses on  
one and dots on the other to represent the valence electrons 

 

Step 4:Look at the Lewis diagrams and work out how many of the electrons are 
unpaired. Unpaired electrons from separate atoms can join together to form a 
single covalent bond or electrons from metallic atoms can be donated to non-
metal atoms to form ionic bonds.  

 

Step 5:Re-draw the separate Lewis diagrams to show how all the bonds formed. 

 

Properties of substances with covalent bonds 

 1.  Melting points / boiling points:  

 Large range depending on the number of bonds 

2. Strength 

 Large range – depends on the number of bonds 

3. Conduction of Electricity / Heat  

 Generally these substances are good insulators. There are no free electrons 
present. Graphite (carbon) is an exception and is a good conductor of 
electricity. 

4. Solubility in water 

 Range in solubility. Polar covalent molecules dissolve in water but non-polar 
molecules do not dissolve  

 

 Properties of metals (metallic bonds) 

1.  Metals are shiny. 

2.  Metals conduct electricity  

3.  Metals conduct heat  

4.  Most metals have a high melting point  

5. Metals are malleable and ductile 
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Properties of salts (Compounds that have ionic bonds) 

1.  Salts are crystalline solids  at room temperature 

2.  Salts have high melting and boiling points 

3.    Salts are brittle and crack along planes when the put under pressure  

4. Most salts dissolve in water 

5.  Salts do not conduct electricity as solids, but conduct  when melted or 
dissolved in water  

X-AMPLE QUESTIONS: 
 
Question 1: 
 
Draw Lewis diagrams to show the chemical bonds formed in the following  
non-metals: 
 
a.) Chlorine 
b.) Oxygen 
c.) Nitrogen 
 
Question 2: 
 
Draw Lewis diagrams to show the chemical bonds formed in the following 
compounds : 
 
a.) hydrogen chloride 
 
b.) ammonia (NH3) 
 
c.) ethene (C2H4) 
 
Question 3: 
 
Draw Lewis diagrams to show the chemical bonds formed in the following 
compounds: 
 
a.) Sodium chloride 
 
b.) Magnesium chloride 
 
Question 4: 
 
In each of the following, say whether the chemical substance is made up of 
covalent molecular structures, covalent network structures, ionic network 
structures or metallic structures: 
 
a. ammonia gas (NH3) 
 
b. zinc metal (Zn) 
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c. graphite (C) 
 
d. nitric acid (HNO3) 
 
e. potassium bromide (KBr) 
 

X-ercises 

 
Identify what particles are present in the substances below and state what bonds are 
formed between the atoms: 
 
a. neon gas (Ne) 
 
b. copper metal (Zn) 
 
c. quartz (SiO2) 
 
d. sulphur dioxide (SO2) 
 
e. lithium oxide (Li2O) 
 
 
Solution to X-ercises 
 
a.) monatomic molecules. No bonds are formed 
 
b.) Metallic network / giant molecule. Metallic bonds are present 
 
c.) Silicon and oxygen atoms in a network ( Giant molecule). Covalent bonds 

present 
d.) Polyatomic molecule joining one sulphur atom to two oxygen atoms. Covalent 

bonds present 
e.) Ionic lattice / giant molecule. Ionic bonds 
 


