Answers to 2.5 Exercises
2.5 Exercise 1

1.
a)
increases



molecules have more electrons/larger surface area



so stronger Van der Waal’s forces



so more energy required to separate the molecules

b)
decreases



more shells



so bonding electrons are more shielded from nucleus



and atom is less able to attract bonding electrons towards itself

c)
decreases



more shells



so outer electrons are more shielded from nucleus



and more easily lost

2.
a)
yellow/orange solution



Cl2(aq) + 2Br-(aq) ( 2Cl-(aq) + Br2(aq)


b)
brown solution



Cl2(aq) + 2I-(aq) ( 2Cl-(aq) + I2(aq)

c)
No change (stays orange)

d)
brown solution



Br2(aq) + 2I-(aq) ( 2Br-(aq) + I2(aq)

e)
No change (stays brown)


f)
No change (stays brown)

3.
a)
i)
H2SO4 + 2H+ + 2e ( SO2 + 2H2O


ii)
H2SO4 + 6H+ + 6e ( S + 4H2O
iii)
H2SO4 + 8H+ + 8e ( H2S + 4H2O
iv)
2Br- ( Br2 + 2e

v)
2I- ( I2 + 2e

b)
i)
H2SO4 + 2H+ + 2Br- ( SO2 + Br2 + 2H2O



ii)
H2SO4 + 6H+ + 6I- ( S + 3I2 + 4H2O



iii)
H2SO4 + 8H+ + 8I- ( H2S + 4I2 + 4H2O



iv)
H2SO4 + Cl- ( HSO4- + HCl
c)
i)
brown fumes (bromine)


ii)
yellow solid (sulphur), purple vapour (iodine)



iii)
purple vapour (iodine)



iv)
white fumes (HCl)

d)

Chloride ions cannot reduce concentrated H2SO4


so Cl- must be a weak reducing agent



Bromide ions can reduce concentrated H2SO4 to SO2 but no further



So Br- is a slightly stronger reducing agent


Iodide ions can reduce concentrated H2SO4 to H2S



So I- is a good reducing agent



Strongest reducing agent is I-, weakest reducing agent is Cl- 
4.
take a small sample of the unknown solution (approx 1 cm3)


add 1 cm3 of dilute nitric acid


and then 1 cm3 of aqueous silver nitrate solution


a white precipitate indicates the presence of chloride ions


a cream precipitate indicates the presence of bromide ions


a yellow precipitate indicates the presence of iodide ions


to confirm the result, separate the precipitate into two portions


to the first portion add 1 cm3 of dilute ammonia solution


to the second portion add 1 cm3 of concentrated ammonia solution
if the precipitate dissolves in both dilute and concentrated ammonia solution

 then chloride ions are present
if the precipitate dissolves in concentrated but not dilute ammonia solution then 

bromide ions are present

if the precipitate does not dissolve in either ammonia solution then iodide ions are 

present

5.
Cl2 + H2O == HCl(aq) + HClO(aq)

this is used to sterilise water; HClO is a sterilising agent

Cl2 + NaOH == NaCl(aq) + NaClO(aq) + H2O


this is used to make bleach
6.
a)
Sodium fluoride + astastine



F2 + 2NaAt ( 2NaF + At2

b)
no reaction


c)
the precipitate would not dissolve


d)
Hydrogne fluoride + sodium hydrogensulphate



NaF + H2SO4 ( HF + NaHSO4

e)
Astatine + hydrogen sulphide + water + sodium hydrogensulphate



8NaAt + 9H2SO4 ( 8NaHSO4 + 4At2 + H2S + 4H2O

