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Mark Scheme

Answer 1.

a) The electron configuration for an atom of ZFeis:

3d 4s

[Ar] W11 11 11 1 10

e Aheterogeneous catalyst

EXAM PAPERS PRACTICE

CGEWQIM} is powder-coated, itis a solid
Cle 2%%&@%&wﬁgﬁﬁﬂ3ﬁmﬂwdrogen gas react to form ammonia

* T[herefore,ironis a heterogeneous catalyst becauseitisin a different state / phasetothe
reactants

s Correctelectronboxn
[Total: Tmark]

¢ [ronhasanargoncore,

b)Inthe Haber process, iron
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¢) The mode of action of a heterogeneous catalystin areactionis:

e Reactants adsorb to the surface of the catalyst; [ mark]
¢ The bondsinthe reactants weaken; [1 mark]
¢ Thereactionoccurs

AND

The products are desorbed; [1 mark]

[Total: 3 marks]

ark guestion
heme: adsorb, weaken,

¢ The mode of actionof a ca
e Examiners are looking fo
desorb

Answer 2.

b) The mode of action forahomogene atalystis:

e The formation of anintermediate complex (between the catalyst and reactants); [1 mark]

EXANEEAPERS PRACTICE

AND.

CG%@QQ TIS re enerated; [1 mark]
@ 2024 apers Practice

[Total: 3 mark s]

e The mode of action of ahomogeneous catalystis a 3 mark question
o The mode of action of a heterogeneous catalyst is more common
e Examiners are looking for the 3 specific points given in the mark scheme
1.Formation of anintermediate
2. Alower activation energy
3. Products forming as the catalystis regenerated

For more help visit our website https://www.exampaperspractice.co.uk/


https://www.exampaperspractice.co.uk/

7

EXAM PAPERS PRACTICE

b) The mode of action for ahomogeneous catalyst is:

¢ Theformation of anintermediate complex (between the catalyst and reactants); [ mark]
e Whichlowers the activation energy; [1 mark]
s Thecomplex breaks downtorelease the products

AND

The catalystis regenerated; [1 mark]

[Total: 3 marks]

* The mode of actionof a at ' jon
o The mode of action
¢ Examiners are looking fo ' i fveii cheme
1. Formationof aninte '
2. Alower activatione
3. Products forming asithe catalystis reg®
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¢)Advantages and limitations of using homogeneous catalystsinindustrial processes are:
Advantages:
Any one of the following:

¢ Homogeneous catalysts often exhibit high selectivity

OR

Homogeneous catalysts have less / fewer unwanted side reactions; [1 mark]
e Theycanoperate atlowertemperatures / pressure

OR

They canreduce energy
e Theycanbe easily contr

Mmark] |

Limitations:

Any one of the following:

s Separation/ purification
consuming; [1mark]
e The catalyst canbecome poison mark]
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¢ Advantages and limitations of homoegeneous and heterogeneous catalystsis not avery
Coclgmi@qhuestion but you still need to know them, just in case
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Answer 3.

a) A catalystused during crackingis:

e Aluminium oxide / alumina/ Al O+
OR
Aluminosilicates
OR
Zeolite
OR
(Hot) pumice stone
OR
Porous / ceramic pot; [l

[Total: 1mark]

e Althoughcrackingis frofian earlier sectio i tinvolves theuseofa
catalyst whichmeans t Idbe o thl '
¢ The mostcommon ans

nXAM.HARERS PRACTICE

CEI : g:qunecus
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ent state / phase to the reactants; [1 mark]

[Total: 1 mark]

e The catalystusedincrackingis asolid

¢ The hydrocarbons are heated to high temperatures ready for cracking, which means that
they are vapours / gaseous

o Therefore, the catalystis heterogeneous asitis in adifferent state / phase to the reactants

For more help visit our website https://www.exampaperspractice.co.uk/
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c) Apowdered catalystis more effective because:

e |thasagreatersurface area; [ mark]
e So,there are more places / points / active sites (for adsorption); [1 mark]

[Total: 2 marks]

e This question requires you to:
o Recognise thatusing a powdered catalyst is increasing the surface area
o Combineideas about collision theory with the mode of action of a heterogeneous

catalyst, i.e. greater F .
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