
The Chemistry of Group 7

A summary of sections 6.4-6.8

Oxidation No. –1: the Halides

1. Silver Halides

Halide solutions form precipitates when AgNO3(aq) is added.

e.g.
Ag+(aq)
+
Cl-(aq)
(
AgCl(s)

AgCl

white


soluble in NH3
AgBr

off white

sparingly soluble in NH3
AgI

yellow

insoluble in NH3
They are light sensitive and turn grey when exposed – particularly AgBr – due to formation of Ag(s). Used in black & white photography.

2. Effect of Concentrated H2SO4 on the halides

Cl-
(
HCl(g)

Acts only as an acid.

Br-
(
Br2(l)


Oxidising agent (H2SO4 reduced to SO2).

I-
(
I2(s)


Oxidising agent (H2SO4 reduced to H2S & S).

No need to know the equations.

3. Effect of Concentrated Phosphoric Acid

Halides 
(
hydrogen halides

However, KI may also produce some I2.

4. Hydrogen halides

· Dissolve readily in water to produce an acidic solution (HCl, HBr & HI all strong acids).

· React with ammonia gas to form a white smoke - e.g.

HCl(g)
+
NH3(g)
(
NH4Cl(s)






ammonium chloride

· HI is the least stable (as it has the weakest bond) and decomposes when heated with nichrome wire.

Oxidation No. 0: the Halogens

1.
Reactions with alkalis

Cold sodium hydroxide produces the halide and the halate(I). Disproportionation occurs as the oxidation number of the halogen goes up and down.

e.g.


Cl2(aq)

+
2NaOH(aq)
  (
NaCl(aq)
+
NaClO(aq)
   +
H2O(l)











sodium chlorate(I)

When the sodium hydroxide is hot, chlorate(I) ions disproportionate as well resulting in the overall reaction:


3Cl2(aq)
+
6NaOH(aq)  
(
5NaCl(aq)
+
NaClO3(aq)    +
3H2O(l)











sodium chlorate(v)

2. Iodine and Sodium Thiosulphate

2Na2S2O3(aq) + I2(aq) ( 2NaI(aq) + Na2S4O6(aq)







sodium tetrathionate


This reaction is used in titrations – see page 129 in the Nuffield AS text book.

Oxidation No. +1: Sodium Chlorate(I)

· Only stable in solution.

· aka sodium hypochlorite.

· Used as a bleach and a sterilising agent.

1. Decomposition in presence of sunlight – oxygen gas is produced – must therefore be kept in opaque containers.
2NaClO(aq)
(
2NaCl(aq)
+
O2(g)

2. As an Oxidising Agent

(a) Iron(II)

2Fe2+(aq) + ClO-(aq) + H2O(l) ( 2Fe3+(aq) + Cl-(aq) + 2OH-(aq)

(b) Iodide ions

2I-(aq) + ClO-(aq) + H2O(l) ( I2(aq) + Cl-(aq) + 2OH-(aq)

The iodine colour formed diminishes after a short time due to the reaction between iodine and hydroxide ions.

Oxidation No. +5: the Halates(V)

See the preparation of potassium iodate(V) – page 128 in the Nuffield AS text book.

The Halates(V) as oxidising agents

(a) Iron(II)

All acidified halates(V) oxidise iron(II) in a similar manner:

6Fe2+(aq) + ClO3-(aq) + 6H+(aq) ( 6Fe3+(aq) + Cl-(aq) + 3H2O(l)

(b) Iodide ions

Acidified chlorates(V) and bromates(V) oxidise iodide ions to iodine, and are themselves reduced to the halide.

e.g.

6I-(aq) + ClO3-(aq) + 6H+(aq) ( 3I2(aq) + Cl-(aq) + 3H2O(l)

Iodate(V) and iodide ions produce iodine and water.

5I-(aq) + IO3-(aq) + 6H+(aq) ( 3I2(aq) + 3H2O(l)


