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Queston Answer Marks
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(b) any five from:

« high pressure favours lower volume side / movement to right / ammonia side, or high
pressure increases the yield

«  high pressure increases rate

« low temperature favours exothermic reaction / increases yield / favours the forward
reaction

« low temperature gives low rate or vice versa
« catalystincreases rate or lowers activation energy

+ 450°Clow enough to give an economic yield but with

lyst gives a fast enough rate

note need whole concept to get this compromise temperature point [E]

(€) 2NH; +NaCIO —> NoH, + NaCl+ H.0 @
not balanced only 1

(d) 4 hydrogen atoms 1 bonding pair each I5)

2 nitrogen atoms with 1 bonding pair between them %)

‘one non-bonding pair on each N (need not be seen as  pair) %)

(e) () pHincreases Q)

(i) oxygen needed for rusting / removes oxygen / reacts with oxygen ol




image24.png
3 (a) () pieces have (same) surface area Y]

‘same amount / mass / quantity / volume / number of moles of carbonate “

(i) no more bubbles / carbon dioxide or piece disappears / dissolves m
(b) experiment 1Ca" +CO, + H,0 m
(c) (i) more concentrated or higher concentration (of acid) (in experiment 1) m

‘accept: arguments based on collision theory

(i) ethanoic acid is a weak acid or hydrochloric acid is a strong acid m
‘accept: stronger or weaker

ethanoic acid less ionised / dissociated / lower / smaller concentration of hydrogen ions [1]
‘accept: less hydrogen ions and vice versa argument but not dissodiation of ions

(i) lower temperature (particles) have less energy IS}
‘moving more slowly m
fewer collisions / lower collision rate “
or
lower temperature (particles) have less energy m
fewer partides collide I3l
with the necessary energy to react m

note: less energy fewer successful collisions gains all 3 marks
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5 (a) Acompound, X, contains 55.85% carbon, 6.97% hydrogen and 37.18% oxygen.
(i) How does this prove that compound X contains only carbon, hydrogen and oxygen?
4]

Use the above percentages to calculate the empirical formula of compound X.

2

The M, of X is 86.

What is its molecular formula?

2

(b) () Bromine water changes from brown to colourless when added to X

What does this tell you about the structure of X?
m

Magnesium powder reacts with an aqueous solution of X. Hydrogen s evolved

What does this tell you about the structure of X?
m

X contains two different functional groups

Draw a structural formula of X

m
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(b) Ammonia is manufactured by the Haber Process. The economics of this process require
that as much ammonia as possible is made as quickly as possible.
Explain how this can be done using the following information

The conditions for the following reversible reaction are:

o 450°C
200 atmospheres pressure
o iron catalyst

N,(g) + 3H,(g) = 2NH,(g) the reaction is exothermic

&)
(€) Another compound which contains only nitrogen and hydrogen is hydrazine, NH,
Complete the equation for the preparation of hydrazine from ammonia.
NH, + NaCIO — NH, + + HO0 2

(d) The structural formula of hydrazine is given below.

H H
N—N
/N

H H

Draw a diagram showing the arrangement of the valency electrons in one molecule of
the covalent compound hydrazine

Use x to represent an electron from a nitrogen atom.

Use o to represent an electron from a hydrogen atom.

Bl
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