[bookmark: _Hlk65512495]Halogens + sulphate/positive ion test:

Key terms/definitions
1. Oxidation = is the loss of electrons + gain of oxygen
2. Reduction = is the gain of electrons + loss of oxygen
3. Oxidising agent = species that is reduced (gains electrons)
4. Reducing agent = species that is oxidised (loses electrons)
5. Redox = transfer of electrons from one species to another.
Atomic structure + physical properties:
· At room temperature + pressure = all halogens exist as diatomic molecules
· As you go down the group, both melting and boiling points increase down the group.
· Fluorine and Chlorine are both gases at room temperature.
· Bromine is liquid at room temp.
· Iodine is solid at room temp.
Appearance at room temperature:
· Fluorine = pale yellow gas
· Chlorine = pale green gas
· Bromine = red – brown liquid
· Iodine = shiny grey-black solid
Solubility in water
· Fluorine doesn’t dissolve in water as it is too reactive.
· Chlorine in water = Pale green 
· Bromine solution in water = yellow to dark orange colour
· Iodine solution in water = very pale brown
· Cyclohexane + water = gives pink-purple colour
Reactivity of Halogens:
· As you go down the group, the charge density decreases.
· This is due to the increased number of electrons shells.
· Chlorine gains electrons the most easily = more charge dense = powerful oxidising agent
· Iodine loses electrons most easily = less charge dense
· Oxidation ability decreases down the group.
· Reactivity decreases down the group
Redox reactions with Halides and Halogens:
· When halides react with halogen, one species is oxidised, and one species is reduced.
· Redox depends on which species is more charge dense.
E.g.:
Cl2 + 2I-  2Cl- + I2
· Chlorine is more charge dense = gain electrons easily
· The iodide ions have lost electrons to form iodine molecules. They have been oxidised.
· The chlorine molecules have gained electrons to form chloride ions. They have been reduced.
· Chlorine = oxidising agent = gives electrons away.

Example 2:
Br2 + 2Cl-  Br2 + 2Cl-
· Bromine is less charge dense than chloride ions = no transfer/exchange of electrons
· No redox reactions occurs.
Example 3:
Br2 + 2I-  2Br- + I2
· Bromine is more charge dense than iodide ions so there is an exchange of electrons.
· Bromine molecules have gained electrons to form bromide ions = reduced
· Iodide ions have lost electrons to form iodine molecules = oxidised

Reactions between halide ions:
(a) Silver halides (insoluble) + Silver nitrate:

Method:
1. Add aqueous silver nitrate to aqueous solution of halide.
2. After precipitate forms, add aqueous ammonia to test the solubility of precipitate
Results after silver nitrate:
· Silver chloride = White precipitate
· Silver bromide = Cream precipitate
· Silver iodide = Yellow precipitate
             Results after Ammonia solution:
· Silver chloride = precipitate dissolves
· Silver bromide = dissolved in concentrated ammonia solution = colourless
· Silver iodide = precipitate is insoluble

Halogen + halides displacement:
General trend: the reactivity of the halogens decreases down the group. 
Method:
· A solution of each halogens is added to aqueous solutions of the other halides.
· Then add cyclohexane (non-polar solvent) to the solution to observe the changes.
Observation:
· If the halogen added is more reactive than the halide present = halogen displaces the halide from the solution = changes colour
Colour changes in displacement:
· Chlorine = pale green 
· Bromine = Orange
· Iodine = Brown
Colour change using cyclohexane solution:
· Chlorine = pale green
· Bromine = Orange
· Iodine = deep violet colour

Testing for Cations:
· You add aqueous sodium hydroxide to the solution of ammonium ion.
· Ammonia gas is produced.
· The mixture is then warmed + ammonia gas is released.
· You can test if gas is present with moist pH indicator paper = paper will turn blue.

Sulphate ions test: negative ions = anions
· Add few drops of dilute HCl and barium chloride to the solution.
· White precipitate forms





Q1. You have an aqueous solution of a halogen (it could be Cl2, Br2, I2). 
How could you identify the halogen molecule that is present? 
· The colour of these solutions will be green – Cl(aq)
· Brown- orange for both Bromine and Iodine
· We can identify if the molecule is chlorine by adding cyclohexane.
· Bromine is Orange brown in cyclohexane.
· Iodine is purple in cyclohexane based on colour.

Q2. You have a solution containing a sodium halide (could be NaCl, NaBr, NaI).
How could you identify the halide ion that is present? 
ADD SILVER NITRATE!!!
· You could add silver nitrate to the sodium nitrate salt.
· If white precipitate forms = silver chloride
· If Cream precipitate forms = silver bromide
· If Yellow precipitate forms = silver iodide





