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DECEMBER 2023

THIRD YEAR, FIRST SEMESTER EXAMINATIONS 


SIC 302 / SCH 302: 
INTRODUCTION TO METALLURGY

DURATION: 3 HOURS
INSTRUCTIONS
· Attempt Question ONE (1) and any other TWO (2) questions.
· Write all answers in the ANSWER BOOKLET.
· Do not write on this question paper. Examination cheating is a crime.
· Electronic calculators may be used where necessary.
· Observe further instructions on the ANSWER BOOKLET.


QUESTION ONE (30 MARKS) - COMPULSORY
a) Explain the meaning of the following                                                                    [5 marks]
i) Metallic state
ii) Ligand
iii) Coordination complex
iv) Mineral
v) ore
b) Write the chemical formula of the following compounds                                      [2 marks]
i) Hexacyanoferrate(II)
ii) Dichlorotetraaquochromium(III)
c) Give the systematic names of the following compounds                                       [3 marks]
i) [Fe(CN)5NO]2-
ii) [Pt(NH3)4(NO2)Cl]2+
iii) H2SiF6
d) Calculate the coordination number of platinum in Na2[PtCl6]                               [2 marks]
e) I)  Define the term impurity				     														                     [1 mark]
II) Explain how the presence of carbon in iron affects its strength and hardness									                                              [1 mark]
f) Compare and contrast the concepts of oxidation state and coordination number in the context of metal complexes 				                                            [2 marks]
g) Explain any two causes of imperfections and defects in crystals   											                                            [4 marks]
h) Compare and contrast the processes of substitutional and interstitial solid solution alloy formation 						                                            [4 marks]
i) Describe the process of magnetic separation and  its application in premetallurgical treatment of ores 						                                [3 marks] 
j) Explain two reasons why it is important to know the minerals present in a deposit   								                                            [2 marks]
k) Explain the process of carbonitriding in alloy formation                                       [1 marks]


QUESTION TWO (20 MARKS)-OPTIONAL

a) Explain the critical aspects of preliminary tests as one of processes carried out in the mineral identification steps                                                                               [ 4marks]
b) [bookmark: _GoBack]Analyse the role of froth floatation in the concentration of ores during premetallurgical treatment. Describe the key principles of froth floatation and how it is used to separate valuable minerals from gaunge materials                         		      [12 marks] 
c) Describe the four stages involved in pelletizing of iron                                  [4 marks]

QUESTION THREE (20 MARKS)-OPTIONAL
a) Distinguish between the terms chelate effect and bidentate ligand                  [ 2marks]
b) Provide IUPAC names to the following compounds                                        [4marks]
i. [Co(NH3)6]Cl3
ii. [Co(H2NCH2CH2NH2)3]2(SO4)3
iii. [PtCl6]2-
iv. Cr(H2O)4]Cl
c) Discuss the role of ligands in determining the oxidation state of a metal centre in a coordination complex                                                                                         [6marks]
d) Explain the significance of heat treatment in the formation of alloys. Describe the common heat treatment processes used to modify the properties of alloys, and provide examples of how these processes can improve specific mechanical or structural characteristics of the alloy.                                                                                [ 8marks]

QUESTION 4 (20 MARKS)-OPTIONAL
a) Using specific examples and equations where applicable, explain the environmental effects of galvanic and electrolytic processes                   		      [10 marks]
b) Explain any five ways used to mitigate the environmental impacts associated with galvanic and electrolytic processes used in metal extraction                    [10 marks]
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