
The big picture

Bonding and structure 4 Bonding and structure 

Elements, compounds and mixtures

Substance What is in it? Example

not

Atoms and ions

Atoms Ions

Examples of atoms

sodium atom

chlorine atom

Example of a positive ion

sodium ion
lost

Example of a negative ion

chloride ion
gained

CCC

CCCC

CCCC

CO
OCO

O

CO
O

CO O

CO
O

mixture of
salt and
sand

4.1 First, a review of some basic ideas
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Metals and non-metals

metals non-metals

Metals Non-metals

Some exceptions

Metals and alloys

elements
one

mixtures

Examples of alloys

Alloy What is in it, and typical % Special properties Uses

Quick check for 4.1  (Answers start on page 164)
1
2
3

4

Bonding and structure 4
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Bonding

Type of bonding covalent ionic metallic

Description

What kinds of atoms bond 
together in this way? 

What holds the atoms 
together?

Why do atoms bond?

Structure
lattice

Structure simple molecular giant

Description

Example

What holds the structure 
together?

One result of this  
structure

Quick check for 4.2  (Answers on page 165)
1 bonding structure
2
3 lattice
4
5

4.2 An overview of bonding and structure

Remember
Outer shells of noble gas atoms:

helium - 2 electrons 
neon – 8 electrons
argon – 8 electrons 

IGCSE Revision guide: Chemistry
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Examples of ionic bonding

Sodium chloride

Na1 electron
transfers

sodium atom chlorine atom sodium ion, Na+ chloride ion, Cl–

giving

[2,8]+

stable ion
[2,8,8]–

stable ion
and2,8,1 2,8,7

+ –

Na ClCl Na

any

The structure of sodium chloride

sodium ion, Na+

chloride ion, Cl–

Magnesium oxide

two electrons transfer

magnesium atom oxygen atom magnesium ion, Mg2+ oxide ion, O2–

giving

[2,8]2+ [2,8]2–and2,8,2 2,6

2+ 2–

Mg MgO O

Bonding:
Structure:

4.3 Ionic bonding

Bonding and structure 4
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Magnesium chloride

magnesium atom

2 chlorine atoms

2,8,2
each 2,8,7

2 electrons
transfer

magnesium
ion, Mg2+

two chloride ions, Cl–

giving

[2,8]2+

each [2,8,8]–

2+

–

–

Mg

Cl

Cl

Cl

Cl

Mg

Cl

Cl

Bonding:
Structure:

The properties of ionic compounds

Writing the formula for an ionic compound 

Examples

Ionic compound positive ion negative ion balancing their charges so the formula is

Quick check for 4.3  (Answers on page 165)
1 how why
2

3
4

a b
5 a b

c

IGCSE Revision guide: Chemistry
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4.4 Covalent bonding: simple molecules

molecule

Molecular elements

Hydrogen 

HHHH

a shared pair of electrons

two hydrogen atoms a hydrogen molecule, H2

Chlorine

two chlorine atoms a chlorine molecule, Cl2

Cl ClCl Cl

Oxygen

double

OO

two oxygen atoms

OO

an oxygen molecule, O2

two shared pairs of electrons

Remember
Outer-shell electrons in  

the noble gases:
helium – 2 electrons (full shell)
neon – 8 electrons (full shell)

argon – 8 electrons

Bonding and structure 4
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Nitrogen 

triple

two nitrogen atoms

NN NN

a nitrogen molecule, N2

three shared pairs of electrons

Molecular compounds 

Water, H2O Methane, CH4
Hydrogen chloride, HCl

O

H H C

H H

H H

ClH

Their shapes

Water Methane Hydrogen chloride 

More examples of molecular compounds

Ethene, C2H4 Carbon dioxide, CO2 Methanol, CH3OH

HH

HH

C C OO C C O HH

H

H

Remember
If an atom has 4 electrons  
in its outer shell, they are 

 not paired. But each extra electron 
 after that pairs up.  

(Look at a nitrogen atom.)

IGCSE Revision guide: Chemistry
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Structure of simple molecular substances

strong covalent
bonds within

molecules

weak attraction
between

molecules

Properties of simple molecular substances

Comparing ionic and molecular compounds

Molecular compounds (such as methane, CH4) Ionic compounds (such as sodium chloride, NaCl) 

Quick check for 4.4  (Answers on page 165)
1
2
3

4

4

5 volatile
6 

a b
7 

Bonding and structure 4
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macromolecules

Carbon: a macromolecular element
allotropes

Form diamond graphite

all four three

strong
covalent
bonds

tetrahedron

weak
forces

strong
covalent
bonds

flat hexagonal ring

within

Silicon dioxide: a macromolecular compound

4.5 Covalent bonding: macromolecules

IGCSE Revision guide: Chemistry
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Quick check for 4.5  (Answers on page 165)
1
2

a b
3

4

silver ion free electron

+ + + + +

+ + + + +

+ + + + +

Explaining the properties of metals

Properties of metals Reasons

Quick check for 4.6  (Answers on page 165)
1
2
3

4.6 Metallic bonding

Bonding and structure 4
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Answers for these questions are on page 165.

Core curriculum 
1 a

hydrogen
oxygen ×

O×
××

×

H H

b

O O
P

O
O

OO

P

P

P

CIE  0620 November '07 Paper 2  Q1

2 

Na+ Na+ Na+Cl– Cl–

Na+ Na+Cl– Cl– Cl–

Na+ Na+ Na+Cl– Cl–

Na+ Na+Cl– Cl– Cl–

Pb Pb Pb Pb Pb
Pb Pb Pb Pb

Pb Pb Pb Pb Pb

i
ii
iii
iv
v
vi
vii three CIE  0620 June '07 Paper 2  Q1

Questions on section 4

IGCSE Revision guide: Chemistry
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3 

 

strong bonds

weak forces

graphite

= carbon atom

diamond

a
b  CIE  0620 November '07 Paper 3  Q6

Extended curriculum
1 

 

CIE  0620 June '08 Paper 3  Q2

2 

Type of
structure

Particles present Electrical
conductivity
of solid

Electrical
conductivity of
liquid

Example

i ii

iii

iv

v

vi

CIE  0620 June '07 Paper 3  Q2

3 
a

b

i lattice
ii CIE  0620 November '07 Paper 3  Q3

Bonding and structure 4
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