
The salt makers
The group 7 elements are called the ‘halogens’ because they make salts such as the 
common salt, sodium chloride, that you put on your food. ‘Halo’ is Greek for ‘salt’ 
and ‘gen’ means ‘make’, as in the word ‘generate’. This makes the ‘halo-gens’ the 
‘salt-makers’. They are in many soluble salts, are all commonly found in sea salt, and 
we need them to live.

Colourful elements
The halogens appear very different from each other. They have different colours and 
may be solids, liquids, or gases.

Group 7 - The Halogens

may be solids, liquids, or gases.





The many colours of iodine
You may see pure iodine as a black solid, but you can make it change colour.
• Heat iodine and make hot iodine vapour which is a stunning purple colour.
• Iodine does not dissolve in water but it does make a brown solution in aqueous 
potassium iodide.
• Dissolve iodine in a non-polar solvent such as hexane, and you will see the strong 
purple colour again.
• Have you ever tested for starch using iodine? If you have, then you will know that 
iodine turns blue-black with starch.iodine turns blue-black with starch.



The boiling point trend
You can see from the photographs that the halogens at the top of the periodic table 
are gases, bromine in the middle is a liquid, and at the bottom is solid iodine. So as 
you look down group 7 the halogen boiling point increases. We can explain this.

The boiling point trend explained
Down group 7, the halogen boiling point increases because:

• All the halogen molecules are two-atom covalent molecules.
• There are only weak van der Waals’ forces between the molecules.
• Down the group the atoms and so the molecules get larger.
• The strength of the ‘van der Waals’ forces between the molecules increase the 
molecules are more strongly attracted together. 
•So their boiling points increase.



How electronegative are the halogens?
All the halogen atoms are attractive to electrons, so all the halogens are strongly 
electronegative. There is a trend to the electronegativity. The most electronegative is 
fluorine and the least electronegative is iodine, so down group 7 the halogens become 
less electronegative.
Down group 7
• Successive atoms have more occupied energy levels.
• The distance between the nucleus and the pair of electrons in a covalent bond 
increases.
• The attraction of the nucleus for these electrons decreases.• The attraction of the nucleus for these electrons decreases.
• Electronegativity decreases.

Electronegativity and the hydrogen halides
All the halogens react with hydrogen to make covalent hydrogen compounds called the 
hydrogen halides. It is likely you have met at least one, hydrogen chloride, before. The 
fluorine atom is the most electronegative halogen atom, so in hydrogen fluoride the 
electron density in the covalent bond is strongly attracted towards the fluorine atom. 
Hydrogen fluoride is strongly polar. An iodine atom has the same electronegativity as a 
hydrogen atom. Hydrogen iodide is almost non-polar.





Powerful oxidizing agents
All halogens gain electrons to make halide ions, so all the halogens are oxidizing 
agents. You need to know the trend in the oxidizing power as you go down group 7.

Halogen oxidizing power
Fluorine is the strongest oxidizing agent because fluorine atoms are the smallest 
halogen atoms, and so accept electrons most easily. Down group 7, as the halogen 
atoms get larger, they accept electrons less easily, and the oxidizing power becomes 
weaker.weaker.

Halide ions oxidized
When a halide ion loses an electron then a halogen atom is made. For example:

Cl– Cl + e–

This change is oxidation. The halide ion is an electron donor, so is a reducing agent.



Which halogen wins in a competition?
If a halogen element is mixed with a halide ion, will there be a reaction? It depends on 
which halogen element and which halide ion. Here are two examples.

Chlorine vs bromide ions
When green chlorine gas is mixed with aqueous potassium bromide then each 
chlorine atom gains an electron from a bromide ion, leaving redbrown bromine. The 
chlorine atoms accept the electrons:

As chlorine is a stronger oxidizing agent than bromine, it removes the electron from 
the bromide ion. A redox reaction in which one halogen replaces another is called a 
displacement reaction.



Bromine vs chloride ions?
What happens when bromine is mixed with chloride ions? Chlorine is the stronger 
oxidizing agent, so the chloride ions keep the electrons. A bromine atom is not 
sufficiently oxidizing to pull an electron away from a chloride ion.

Br2(l) + 2KCl(aq)  no reaction



Halide ions – powerful reducing agents
You already know how halogens can oxidize halide ions to give other halogens. For 
example, iodide ions lose electrons to give iodine atoms, which join to make iodine 
molecules:

2I– I2 + 2e–

The iodide ions donate electrons to the oxidizing agent, so the iodide ions are 
themselves reducing agents. All the halide ions are reducing agents.themselves reducing agents. All the halide ions are reducing agents.

The trend in reducing power
Down group 7
• The halide ions become larger because there are more occupied energy levels.
• The outer electrons are further from the nucleus.
• There is less attraction between the nucleus and the outer electrons.
• The electrons are donated more easily, so the halide ions become stronger reducing 
agents.



Which halide ions reduce sulphuric acid?
Sulphuric acid reacts differently with different halide ions. We will look at their reactions 
starting from the top of the group.

Fluoride ions and sulphuric acid
A fluoride ion is a very weak reducing agent. This is not surprising as fluorine is very 
reactive, and so gains electrons very easily to make fluoride ions. To reverse this reaction 
would be difficult. The reaction of fluoride ions, in solid sodium fluoride, with 
concentrated sulphuric acid is not a redox reaction. It is an acid-base reaction:

NaF + H SO  NaHSO + HFNaF + H2SO4 NaHSO4 + HF

Chloride ions and sulphuric acid
A chloride ion is also a very weak reducing agent, so it reacts in a similar way to fluoride 
ions. Solid sodium chloride reacts with concentrated sulphuric acid like this:

NaCl + H2SO4 NaHSO4 + HCl
In this reaction, and the fluoride ion reaction above, a hydrogen ion (H+) has been lost 
from the sulphuric acid and joined with the halide ion. The sodium ion is just a spectator 
to the reaction.



Bromide ions with sulphuric acid: A redox reaction

Bromide ions start off reacting in a similar way to chloride ions, so some misty HBr 
fumes may be seen:

NaBr + H2SO4 NaHSO4 + HBr

Bromide ions in the hydrogen bromide are quite strong reducing agents, so they reduce 
the sulphuric acid and are oxidized to red-brown bromine:

2HBr + H2SO4 Br2 + SO2 + 2H2O2HBr + H2SO4 Br2 + SO2 + 2H2O

This is a redox reaction as there is a change in oxidation states:

Here is an equation for the reaction in one step;



The iodide ion: an even stronger reducing agent
An iodide ion is so large that it loses an electron easily, so it is an electron donor, a 
strong reducing agent. It is so strong that it reduces sulphuric acid to hydrogen 
sulphide:

How is bromine made?
Bromide ions are found in seawater. The Dead Sea is very concentrated so bromine is 
easily extracted from there using chlorine. The bromide ions act as a reducing agent 
and reduce the chlorine to chloride ions:

2Br– + Cl2 Br2 + 2Cl–


