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OBAFEMI AWOLOWO UNIVERSITY, ILE-IFE, NIGERIA
BSc (CHEMISTRY) DEGREE EXAMINATION, 2024/2025

T o CHM405: INTRODUCTION TO INDUSTRIAL CHEMISTRY
TIME: 1:00mins
INSTRUCTIONS: Answer ALL Questions

1a. Provide the chemical composition of the following Iron Ores:
i. Siderite
ii. Limonite
fii. Magnetite
iv. Hematite

1b. The industrial method of extraction of iron involves charging the blast furnace with the

following materials: Iron oxides, Carbon monoxide, coke, limestone and hot air.

Write a balanced chemical equation to show how these compounds reacts with each other in the

blast furnace leading to the production of pure iron.

2a. List the four major clinker compounds found in Portland cement and state one function of

each in relation to strength or heat of hydration.

2b. Briefly describe the three major thermal zones in a cement rotary kiln and the main

transformation occurring in each.



OBAFEMI AWOLOWO UNIVERSITY, ILE-IFE, NIGERIA
DEPARTMENT OF CHEMISTRY
B.Sc. Degree Examination Part IV
CHM 405: INTRODUCTION TO INDUSTRIAL CHEMISTRY
Harmattan Semester Examination (2024/2025 Session)
Time Allowed: 2; hours Date: 13t March 2026

INSTRUCTION: Answer ALL questions in Section A, and ANY 2 questions from Section B

SECTION A: dnswer all questions from this section
1(a). Provif: the structures of the following dyes: =

@i) cisindigo e =1
(). j‘mx indigo )
(b). Using structures and appropriates reagents only, prepare the following dyes: I f
(). Malachite green (Grignard synthesis) Y
(ii). 4-chloroanilinocyanurated H-acid ‘ g S
(iii) benzeneazo-2-napthol (bright red) ‘ (/7/ s £ (}7«5
(iv) 9,10-anthraquinone : /74 0%
(v) Phenolphthalein S, a; g
(vi) indigo \\’;\;;Z el
2(a). Provide the chemical composition of the following Iron Ores: (f:oo\;:/ \ e 9‘901
@) Siderite w’
@ii) Limonite 4
(iif) Magnetite ANy
(iv) Hematite o

(b). The industrial method of extraction of iron involves charging the blast furnace with the
following materials: Iron oxides, Carbon monoxide, coke, limestone and hot air.
Write a balanced chemical equation to show how these compounds reacts with each other in
the blast furnace leading to the production of pure iron.

SECTION B: dnswer ANY 2 guestions from this section

3(a). Explain the role of gypsum during the milling of clinker in cement production.
(b). Briefly describe the process that occurs in the four clinkering zones and. the main
compounds formed during the process.
(c). Explain the hydration characteristics of the two cement constituents.
(d). Briefly discuss the importance of cyberspace and the Internet of Things (IoT) in the cement
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manufacturing process. BT 4
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4(a). Mention and explain three modern food preservation methods.
(b). Briefly describe the following methods of extending the shelf life of food materials:
(i) Mcdified atmosphere packing
- (ii) High-pressure processing.
©. Mentié;m the four fat-soluble vitamins and their specific function. ,
(d). Explain two characteristics of textile fibre.

5(a). Write|a short note on the following paper-making process:
(i) Blgaching
(ii) Sulfite process.
(b). (i) What is the advantage of mechanical pulp bleaching over chemical pulp bleaching?
(ii) G]vc three examples of compounds used for mechanical pulp bleaching. Napt, Mot gs
(c). Write'a short note on the following types of polymerizations:
(i) Addition polymerization
(ii) condehsation polymerization.
(d). Write the equation for the condensation polymerization of ethylene glycol and adipic acid.
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