
Year 10 Bonding Atoms can be held together by chemical bonds. When atoms form bonds, they can achieve a stable 
electron arrangement. To achieve a stable electron arrangement atoms can lose, gain or share electrons. 
There are different types of bonds that hold atoms together.

Formation of Ions

Ions are charged particles. They can be either positively or negatively 
charged, for example Na+ or Cl-.
When an element loses or gains electrons it becomes an ion. 
Metals lose electrons to become positively charged. 
Non-metals gain electrons to become negatively charged.

Group 1 and 2 elements lose electrons and group 6 and 7 elements gain
electrons.

Group Ion Element Example

1 +1 Li → Li++ e-

2 +2 Ca → Ca2++ 2e-

6 -2 Br + e- → Br-

7 -1 O + 2e- → O2-

Metals and Non-metals
Metals are found on the left-hand side of the periodic table. Metals are 
strong, shiny, malleable and good conductors of heat and electricity. 
On the other hand, non-metals are brittle, dull not always solids at 
room temperature and poor conductors of heat and electricity. Non-
metals are found on the right-hand side of the periodic table.

Metallic Bonding 

Metallic bonding occurs between metals only. Positive metal ions are 
surrounded by a sea of delocalised electrons. The Ions are tightly packed 
and arranged in rows. 
There are strong electrostatic forces of attraction between the positive 
metal ions and the negatively charged electrons. 
Pure metals are too soft for many uses and are often mixed with other 
metals to make alloys. 

Ionic Bonding

Covalent Bonding 

Ionic bonding occurs between a metal and a nonmetal. 
Metals lose electrons to become positively charged. 
Opposite charged are attracted by electrostatic forces. 
They form structures called giant lattices. 
Properties include: high melting and boiling point, 
cannot conduct electricity as a solid, can conduct 
electricity when molten or in a solution - as ions are free 
to move and carry the electrical current. 

Covalent bonding is the sharing of a pair of electrons
between atoms to gain a full outer shell. This occurs 
between nonmetals only. Simple covalent structures 
have low melting and boiling points because the 
weak intermolecular forces that hold the molecule 
together break down when the substance is heated.  
They do not conduct electricity as they do not have 
any free delocalised electrons. 



Ionic Bonding Covalent Bonding Metallic Bonding

Occurs between a metal and a non-metal, e.g. NaCl Occurs between 2 non-metals, e.g. H2O Occurs in a metal e.g. Magnesium

A metal atom 
TRANSFERS
an electron to 
a non-metal 
atom. 
This makes a 
positive metal 
ion and a 
negative non-
metal ion.

There are strong electrostatic forces 
between the positive and negative ions 
which require lots of energy to break
 HIGH MELTING AND BOILING 
POINTS

DO NOT conduct electricity when solid because the ions 
cannot move. 
DO conduct electricity when molten or dissolved in water
because the ions are free to move and carry the charge.

Atoms SHARE pair of 
electrons to achieve 
full outer shells. 

There are weak intermolecular forces between 
the molecules which do not require much energy 
to break  LOW MELTING AND BOILING POINTS 

DO NOT conduct electricity because there are no 
delocalised electrons.

A regular arrangement of 
positive ions surrounded by a sea 
of delocalised electrons. 

GOOD CONDUCTORS OF ELECTRICITY because  
delocalised electrons can move through the structure 
and carry the charge. 

GOOD CONDUCTORS OF HEAT because the delocalised 
electrons can move through the structure and carry 
the thermal energy.

MALLEABLE because the layers of atoms can slide 
over each other.



Fullerenes are a group of carbon 
allotropes which consist of molecules 
that form hollow tubes or spheres
Fullerenes can be useful for 
targeted drug delivery systems

Each carbon atom in graphite is able to form three covalent bonds to other 
carbon atoms forming layers of hexagons, leaving one free electron per carbon 
atom
These free electrons are free to move and carry charge, hence graphite 
can conduct electricity
The covalent bonds within the layers are very strong, but the layers are 
attracted to each other by weak intermolecular forces, so the layers 
can slide over each other making graphite soft and slippery

Diamond is a giant covalent 
structure in which:
•each carbon atom is joined to 
four other carbon atoms by 
strong covalent bonds

there are no free electrons



Task: Complete?

1 Write definitions for all of the key words (in bold) on the knowledge organiser -
you might want to do this on flashcards. 

2 Create flashcards on each type of bonding on your knowledge organiser. Save 
these for week 4. 

3 Explain how an atom becomes an ion.

4 Describe the key properties of metallic, ionic and covalent bonding. Remember 
to use your key scientific vocabulary.

5 Discuss why Ionic compounds conduct electricity when molten (liquid) or in 
aqueous solution (dissolved in water), but not in a solid.

6 Describe the differences betwee the structure and properties of different 
allotropes of carbon, diamond, graphite and fullerenes.


