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How to work with Noble Gases



Group 0: The Noble Gases

The facts Where to find the Noble Gases in the 
Periodic Table

Group 0 (sometimes called group 8) elements are known as the Noble 
Gases.

All the noble gases have a full outer shell. This means their chemical 
properties are similar and they are very unreactive or INERT.

They are non-flammable – so they will not catch fire. 

They are monoatomic. This means that they are made of single atoms 
and not molecules.

Physical properties:

• Low melting and boiling points – they are all colourless gases at 
room temperature.

• Melting points and boiling points increase as you go down Group 
0. This is because, going down group 0, the atoms become larger, 
the intermolecular forces between the atoms become stronger 
and more energy is needed to overcome these forces.

• Density increases as you go down group 0.

Group 0



Reactivity

Why are noble gases unreactive?

Group 0 elements are called the noble gases because 

they are all chemically unreactive. The term noble in 

chemistry signifies a lack of chemical reactivity. 

They are unreactive because their atoms have stable 

arrangements of electrons.

All noble gases have the maximum number of electrons 

in their outer shell;  2 electrons for helium and 8 for the 

other five.

This means they do not need to lose or gain electrons to 

become stable.



Uses of Noble Gases

What are their uses?

Noble gases have many different uses. 

Helium:

This is used in party balloons and airships. 

It is:
a) non-flammable so the helium will not set on fire 
and makes it much safer to use than hydrogen.

b) less dense than air so the balloons and the airships 
will rise.

Argon:

This is used as a 'shield gas' when welding pieces of metal 
together. 

It is:

• denser than air, so it stops air getting to the metal

• inert, so it doesn't react with the hot metal and prevents 
oxygen reacting with the metal.

It is also used in filament lamps (light bulbs)

as it prevents the hot filament from burning.

Argon, krypton and xenon are also used in

flash photography to stop the flash filament 

burning up.



Uses of Noble Gases

What are their uses?
Neon:

Neon is used in neon signs for advertising. Red 
signs contain pure neon. It will glow an 
orange/red colour when electricity travels 
through it in a vacuum. 

Krypton:

Krypton is used to fill energy saving fluorescent 
lights.

Krypton can be forced to react with fluorine to 
produce krypton fluoride. Krypton fluoride is 
used in lasers, for the manufacture of 
semiconductors and integrated circuit boards.

Krypton lasers are used by surgeons to treat 
certain eye problems and to remove birthmarks.



Your turn:

1. Explain, including reference to its electronic configuration, why argon 
can be used in lamps.  

2. The Periodic Table is shown below.
Where would you find a gas that does not form a compound with lithium?

A

D
C

B

3. Elements in group 0 of the periodic table are unreactive.

Complete the sentence below.

The noble gas used to fill balloons is …………………….
The gas is unreactive because it has ……………. electrons in its outer shell. 

4. Both hydrogen and helium can be used to fill balloons. 
Which of the properties of helium below explains why helium is a better 
choice than hydrogen.

A. Lower density
B. Unreactive
C. Compressed easily
D. Forms monatomic molecules



Your turn:

5. Xenon is in group 0 of the periodic table.  It is very unreactive.

a) Explain why xenon is unreactive.

b) Explain why xenon is monatomic.

c) Xenon can react with fluorine under certain conditions, but it cannot react 
with iodine.

Explain, in terms of the electronic structure of fluorine, why it is more reactive    
than iodine.



Answers:

1. Explain, including reference to its electronic configuration, why argon 
can be used in lamps.  

2. The Periodic Table is shown below.
Where would you find a gas that does not form a compound with lithium?

A

D
C

B

3. Elements in group 0 of the periodic table are unreactive.

Complete the sentence below.

The noble gas used to fill balloons is …………………….
The gas is unreactive because it has ……………. electrons in its outer shell. 

4. Both hydrogen and helium can be used to fill balloons. 
Which of the properties of helium below explains why helium is a better 
choice than hydrogen.

A. Lower density
B. Unreactive
C. Compressed easily
D. Forms monatomic molecules

Argon is unreactive because it has a full outer shell of electrons. 
This means it can prevent hot filaments in bulbs from reacting.  

C

2
helium



Answers:

5. Xenon is in group 0 of the periodic table.  It is very unreactive.

a) Explain why xenon is unreactive.

b) Explain why xenon is monatomic.

c) Xenon can react with fluorine under certain conditions, but it cannot react 
with iodine.

Explain, in terms of the electronic structure of fluorine, why it is more reactive    
than iodine.

It has a full outer shell of electrons, so it does not need to lose 
or gain electrons.

It has a full outer shell of electrons, so it does not need to lose 
or gain electrons, so does not need to covalently bond with 
another atom.

Fluorine atoms are smaller/have fewer shells. This means the 
outer shell is closer to the nucleus, the electrons will be more 
attracted to the nucleus, so will be gained more easily. 
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