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GENERAL INFORMATION FOR HIGHER NATIONAL DIPLOMA (HND) PROGRAMME
1.0 PHILOSOPHY OF THE MINERAL AND PETROLEUM ENGINEERING PROGRAMME

The Mineral and Petroleum Engineering Programme is designed to reflect a FUNCTIONAL philosophy of education. While seeking to achieve academic excellence and
promote the furtherance of knowledge, the Mineral Resources Engineering Programme also seeks to aid “the acquisition of appropriate skills, abilities and competences, both
mental and physical as equipment for the individual to live in and contribute to the development of his/her society”

The HND programme is therefore committed to the production of qualified and competent Technologists who will be able to face the challenges concomitant with the
aspiration of the country to be technologically developed.
HND in Mineral, Engineering Technology:

The programme is designed to produce Mineral Engineering (Mineral Processing) who will be able to apply engineering principles to the evaluation and processing of solid
minerals in the Mineral - Industries and Research and Development Institutions.

On completion of the programme, the Diplomates should be able to:

i. Take active part in the design, planning and operation of mineral processing, extractive units and plants

ii. Select suitable equipment to accomplish (i) above.

iii. Operate and maintain equipment in (ii) above

iv. Undertake ore characterization and process quality control.

v. Generate self-employment by setting up small-scale laboratory for mineral evaluation and characterization
vi. Undertake direct or supportive role in academic research and teaching.

vii. Collate, interpret and report operational data in mineral and extractive plants

viii. Undertake the operation of small scale mineral processing and extractive plant

ix. Design and fabricate simple mineral processing equipment

x. Contribute meaningfully to the effective management of mineral process and extractive plant

2.0 ENTRY REQUIREMENTS

The general entry requirements for the HND programme include:



a. All the requirements for admission into the ND programme in Mineral and Petroleum Engineering.
b.  Minimum of lower credit pass (CGPA) of 2.50 and above in the ND in Mineral and Petroleum Resources Eng. Tech. (or Mineral Resources Engineering); and

c. A minimum of one year cognate work experience.

In exceptional cases, the ND diplomates with a pass grade (CGPA 2.0 - 2.49) in the ND examination that had two or more years of cognate work experience may be considered
for admission into the HND programme. However, the number of candidates should not be more than 10% of the total student intake in each class.

3.0 DURATION
The programme is designed to run for four semesters, i.e., two academic sessions.
4.0 CURRICULUM

4.1 The curriculum of HND programme consists of four main components. These are:

a. General studies/education
b. Foundation courses.

C. Professional courses

d. Project.

4.2 The General Education component shall include courses in:

English Language, Communication in English, Industrial Management and Engineer in Society, The General Education component shall account for not more than 15% of the
total contact hours for the programme.

4.3 Foundation Courses:
Foundation courses include courses in Mathematics. The number of hours for the programme may account for about 10-15% of the total contact hours.
4.4 Professional Courses:

Professional courses are ore courses of the programme which give the student the theory and professional skills he needs to practice his field of calling at the
technician/technologist level. These may account for between 60-70% of the contact hours.



4.5 Final Year Project

Final year students in this programme are expected to carry out project work. This could be on individual basis or group work, but reporting should be individually undertaken.
The project should, as much as possible incorporates basic element of design, drawing and complete fabrication of a marketable item or something that can be put to use.
Project reports should be well presented and should be properly supervised.

The departments should make their own arrangement of schedules for project work.

5.0 CURRICULUM STRUCTURE

The structure of the Higher National Diploma programme consists of four semesters of classroom, laboratory and workshop activities. Each semester shall be of 17 weeks
duration made up as follows:

a. 15 weeks of teaching, i.e. Tutorial, practical exercise, quizzes, test, field trips etc; and

b. 2 weeks for registration and examinations

6.0 ACCREDITATION

The programme shall be accredited by the National Board for Technical Education (NBTE) before the diplomates can be awarded the Higher National Diploma certificates.

Details about the process of accrediting a programme for the award of the Higher National Diploma are available from the Executive Secretary, National Board for Technical
Education, Plot “B”, Bida Road, P.M.B. 2239, Kaduna, Nigeria, Website: www.nbte.edu.gov.ng

7.0 AWARD OF HIGHER NATIONAL DIPLOMA

Conditions for the award of Higher National Diploma include the following:

a. Satisfactory performance in all prescribed course work which may include class work, tests, quizzes.
b. Satisfactory performance in workshop practice, laboratory work.

c. Satisfactory performance at all semester examinations.

d. Satisfactory completion of final year project work. Normally, continuous assessment contributes 30%, project work 10% while semester examinations are weighted 60% to
make a total of 100%.

Higher National Diploma should be awarded in four classes:


http://www.nbte.edu.gov.ng/

(i) Distinction - CGPA of 3.50 — 4.00
(if) Upper Credit - CGPA of 3.0 - 3.49
(iii) Lower Credit - CGPA of 2.50 - 2.99
(iv) Pass - CGPA of 2.00 - 2.49.

8.0 GUIDANCE NOTES FOR TEACHERS’

8.1 The new curriculum is drawn in unit courses. This is in keeping with the provisions of the National Policy on Education which stress the need to introduce the
semester credit units which will enable a student who so wishes to transfer the units already completed in an institution of similar standard from which he/she is transferring.

8.2 In designing the units, the principle of the modular system by product has been adopted, thus making each of the professional modules, when completed provide the
student with Technologists operative skills, which can be used for self employment purposes - and otherwise.

8.3 As the success of the credit unit system depends on the articulation of programmes between the institutions and industries, the curriculum content has been written in
behavioral objectives, so that it is clear to all the expected performance of the student who successfully completed some of the courses or the diplomates of the programme.
This is a slight departure in the presentation of the performance based curriculum which requires the conditions under which the performance are expected to be carried out and
the criteria for the acceptable levels of performance. It is a deliberate attempt to further involve the staff of the department teaching the course to write their own curriculum
stating the conditions existing in their institution, under which performance can take place and to follow that with the criteria for determining an acceptable level of
performance.

Departmental submission on the final curriculum may be vetted by the Academic Board of the Institution. Our aim is to continue to see to it that a solid internal evaluation
system exists in each Institution for ensuring minimum standard and quality of education in the programmes offered throughout the Polytechnic system.

8.4 The teaching of the theory and practical work should, as much as possible, be integrated. Practical exercises, especially those in professional courses and laboratory
work should not be taught in isolation from the theory. For each course, there should be a balance of theory to practical in the ratio of 50:50 or 60:40 or the reverse.



COURSE OUTLINE

General Studies and Management Courses

Communication in English

Engineer in society

Entrepreneurship development

Industrial Management

Mathematical Courses

Advanced Algebra

Advanced Calculus

Numerical Methods

Statistical Methods in Engineering

Computer and Information Technology

Automation and ICT

Computer Applications in Extractive Industries

Civil Engineering Courses

Soil Mechanics

Foundation Engineering

Mechanical Engineering Courses

Stress Analysis

Mechanical Structural Analysis

Instrumentation and Control Engineering

Production Management

Mineral Resources Engineering Courses

Mineral Deposits

Research Methods

Rock Mechanics

Mineral Economics

Operations Research

Geostatistics

Geological Engineering Courses

Mineralogy

Applied Geophysics

Applied Geochemistry

Structural Geology

Remote Sensing And Photo-Geology

Hydrogeology

Geological Laboratory Technigues

Site Investigation

Field Technigues And Geologic Map Interpretation

Industrial Minerals And Rocks

Engineering Geology

Mining Engineering Courses

Mining Law

Applied Thermodynamics And Fluid Mechanics

Mine Surveying




Mine Machinery And Services

Mine Development Construction

Mineral Processing And Extractive Metallurgy

Drilling And Blasting

Mine Ventilation And Safety

Mine Valuation

Mine Materials Handling

Mine Management

Mine Design

Occupational Health And Safety In Mines

Mineral Processing Courses

Mineral Characterization

Metallurgical Thermodynamics

Materials Science

Principles Of Extractive Metallurgy

Unit Processes In Mineral Processing

Fuels And Refractories

Transport Phenomena

Non-Ferrous Metallurgy

Materials Handling

Mineral Concentration

Water Treatment

Health, Safety And Environment in Minerals Industry

Cement Making Technology

Ferrous Metallurgy

Mineral Process Design




HIGHER NATIONAL DIPLOMA IN MINERALS ENGINEERING TECHNOLOGY

CURRICULUM STRUCTURE

YEAR ONE (SEMESTER ONE)

CODE COURSE/MODULE TITLE L T P CuU CH PREREQUISITE

S/NO.

1. GNS 301 Communication in_English 111 2 - - 2 2
2. GNS 311 Engineer in Society 1 1 - 2 2
3. MTH 311 Advanced Algebra 1 1 - 2 2
4. MLE 301 Metallurgical Thermodynamics 2 1 - 3 3
5. GLE 303 Mineral Deposits 2 - - 2 2
6. GLE 301 Mineralogy 2 - 2 4 4
7 MPE 301 Mining Law 2 - - 2 2
8. MLE 303 Mineral Characterization 2 - 2 4 4
9. MPE 303 Automation and Computer Applications 2 - 2 4 4
10. MLE 305 Material Science 2 - 2 4 4

TOTAL 18 3 8 29 29

YEAR ONE (SEMESTER TWO)

SINO CODE COURSE/MODULE TITLE L T P Cu CH PREREQUISITE
1. MTH 312 Advanced Calculus 2 - - 2 2

2. EEC 304 Instrumentation and Control Engineering 2 - 2 4 4

3. MEC 306 Fluid Mechanics 2 - 2 4 4

4. MPE 302 Research Methods 2 - 2 2

5. MPE 304 Computer Application in Extractive Industry 2 - 2 4 4

6. MLE 304 Principles of Extractive Metallurgy 2 - - 2 2

7. MLE 306 Unit Processes in Mineral Processing 2 - 3 5 5
8. MLE 302 Water Treatment 2 - 2 2 4

MLE 308 Materials Handling 2 - - 2 2
TOTAL 18 - 11 27 29




YEAR TWO (SEMESTER ONE)

S/NO CODE COURSE/MODULE TITLE L CU | CH PREREQUISITE
1. MTH 321 Numerical Methods 2 2 2

2. EED 413 Entrepreneurship Development 2 4 4

3. MPE 403 Mineral Economics 2 2 2

4. MLE 401 Transport Phenomena 2 3 3

5. MLE 403 Fuels and Refractories 2 4 4

6. MLE 405 Mineral Concentration 2 5 5 MLE 306
7. MLE415 Production Management 2 2 2

8. MLE 407 Non Ferrous Metallurgy 2 4 4 MLE 304
9. MLE 412 Project - - 1

TOTAL 16 26 27
YEAR TWO (SEMESTER TWO)

S/INO CODE COURSE/MODULE TITLE L CuU CH PREREQUISITE
1. MTH 313 Statistical Methods in Engineering 2 - 2 2

2. MPE 402 Operations Research 2 - 2 2

3. MLE 402 Health, Safety and Environment in Minerals Industry | 2 2 4 4

4. MLE 406 Cement Making Technology 2 2 4 4

5. MLE 408 Ferrous Metallurgy 2 3 5 5 MLE 407
6. MLE 410 Mineral Process Design 2 - 3 3 MLE 405
7. MLE 412 Project - 5 6 5

Total 12 12 26 25




Metallurgical Thermodynamics

PROGRAMME: HIGHER NATIONAL DIPLOMA IN MINERALS ENGINEERING

COURSE: METALLURGICAL
THERMODYNAMICS

COURSE CODE: MLE 301

CONTACT HOURS:3HOURS

GOAL: The Course is Designed to acquaint Students with the Fundamental Principles of Thermodynamics and Reaction Kinetics in Mineral Processing

COURSE SPECIFICATION : THEORETICAL CONTENT

PRACTICAL CONTENT

Week

General Objective 1.0: Know various thermodynamic systems and functions.

Specific Learning Outcome

Teachers’ Activities

Resources

Specific Learning
Outcome

Teachers’ Activities

Resources

1.1 Define thermodynamics
system.

1.2 State and explain types of
thermodynamic system with
examples. (e.g. closed and open
system).

1.3 Define equilibrium state
and explain how it can be
attained in a system (e.g. a
change in volume, generation
or absorption of energy, an
exchange of matter).

1.4 Give example of 1.3 above.
1.5 State thermodynamic
functions or variables of state
(e.g. Internal energy function,
Enthalpy function. Entropy
function etc.).

1.6 Categorize the functions in
1.5 above into extensive and
intensive variables.

1.7 State the principles of
energy conservation.

- Elucidate various
thermodynamic systems
and functions

- Assess the student

White Boards, Computers,
Related Software,
PowerPoint Projectors,
Flip Charts, Interactive
Boards, Recommended
textbooks, lecture notes &
Related Journals

General Objective 2.0: Understand the First Law of Therm

odynamics

Week

Specific Learning Outcome

Teachers’ Activities

Resources

Specific Learning
Outcome

Teachers’ Activities

Resources

3-6

2.1 Define the First Law of
thermodynamics.

2.2 Define and explain the
internal energy of a system,
using appropriate expression.
2.3 Explain adiabatic and
Isothermal processes.

2.4 Derive expression for

Illustrate the First Law of
thermodynamics

Assess the student on the
above

White Boards, Computers,
Related Software,
PowerPoint Projectors,
Flip Charts, Interactive
Boards, Recommended
textbooks, lecture notes &
Related Journals




specific heat of a substance
using internal energy and
intensive variables (P, V, T).
2.5 Derive expressions for

enthalpy  functions of a

system:-

(i) Specific heat at constant
pressure,

(ii) Heat required for change of
temperature,

(iii) Heat required for change
of state,

(iv) Enthalpy of a substance at
temperature T.,

(v) Reaction Enthalpy and

(vi) Heat of formation of a
substance.

General Objective 3.0: Understand the Second law thermodynamics.

Week | Specific Learning Outcome Teachers’ Activities Resources Specific Learning | Teachers’ Activities Resources
Outcome

4-5 3.1 State Define Second Law Illustrate the Second Law | White Boards, Computers,

of Thermodynamics. of thermodynamics Related Software,

3.2 Define Entropy of a system. | Assess the student on the PowerPoint Projectors,

3.3 Explain the concept of above Flip Charts, Interactive

entropy using Carnot-Cycle. Boards, Recommended

3.4 Apply the second Law to textbooks, lecture notes &

the analysis of reversible Related Journals

Isothermal compression and

adiabatic expansion of ideal

gas.

3.5 Derive expression for:-

(i) Change of entropy with

temperature,

(ii) Entropy of change of state,

(iii) Reaction Entropy

3.6 State the Third Law of

Thermodynamics.

3.7 Solve problems using the

Laws

General Objective 4.0: Understand The Third Law Of Thermodynamics.
Week | Specific Learning Outcome Teachers’ Activities Resources Specific Learning | Teachers’ Activities Resources

QOutcome

4.1 Define the third Law of

Illustrate the Third Law of

White Boards, Computers,




thermodynamics.
4.2 State its applications.
4.3 Explain Free-Energy or

Helmholtz function.

4.4 Explain Free Enthalpy
function or Gibb's Free Ener-
ay.

4.5 Derive expression for:-

(i) Change of free energy
with pressure and
temperature,

(ii) Change of free energy
with. pressure at constant
temperature
4.6 Explain standard free
energy of reaction using the
system; 2M + O2 ~ 2MO as
example

4.7 Derive expression for
standard free energy of
reaction.

4.8 Explain the Clausius -
Clapeyron relationship (e.g.
change of free energy with
temperature).

4.9 Derive expression for free
energy of change of state.

4.10 Apply Clausius -
Clapeyron relationship to solid-
liquid-vapour equilibrium state.
4.11 Perform calculations on
the expressions derived

Above

thermodynamics
Assess the student on the
above

Related Software,
PowerPoint Projectors,
Flip Charts, Interactive
Boards, Recommended
textbooks, lecture notes &
Related Journals

General Objective 5.0: Understand the thermodynamics of

dilute solutions.

Week

Specific Learning Outcome

Teachers’ Activities

Resources

Specific Learning
Outcome

Teachers’ Activities

Resources

8-9

5.1 Define and explain ideal,
non-ideal, and dilute solutions.
5.2 Define and derive
expression for chemical
potential of a component in
solution.

5.3 Define and explain the
integral molar free energy of

Show the principles and
calculations in
thermodynamics of dilute
solutions

White Boards, Computers,
Related Software,
PowerPoint Projectors,
Flip Charts, Interactive
Boards, Recommended
textbooks, lecture notes &
Related Journals




mixing.

5.4 Define the activity of
substance in solution.

5.5 Derive an expression for
5.4 above.

5.6 State the Mass Action Law.
5.7 Explain 5.6 above and
derive expression for equilib-
rium constant (K) as a function
of standard free energy at a
given temperature.

5.8 Perform calculations based
on 5.7 above.

59 Use the Claussius -
Clapsyron equation to explain
the change of the equilibrium
constant with temperature (i.e.
with respect to endothermic
and exothermic reactions).

5.10 State Raoult's Law.

5.11 State Henry's Law and
derive its expression for dilute
solutions.

5.12 Perform calculations
based on 5.9 - 5.11 above

General Objective 6.0: Understand Rates of Reaction.

Week | Specific Learning Outcome Teachers’ Activities Resources Specific Learning | Teachers’ Activities Resources
Outcome
10-11 | 6.1 Define and explain Orders | Illustrate Orders and rates | White Boards, Computers,
of reaction. of reaction Related Software,
6.2 State and explain Arrhenius | Assess PowerPoint Projectors,
Equation. Flip Charts, Interactive
6.3 Define and explain Boards, Recommended
Homogeneous and textbooks, lecture notes &
Heterogeneous reactions. Related Journals
6.4 Define and explain
Catalysis
General Objective 7.0: Know the application of kinetic concepts to oxidation and reduction reactions.
Week | Specific Learning Outcome Teachers’ Activities Resources Specific Learning | Teachers’ Activities Resources
Outcome
12 7.1 Define reaction kinetics. Show kinetic concepts to White Boards, Computers,

7.2 Distinguish between
Homogeneous and
Heterogeneous reaction

and analysis of inter phase
reactions
Assess

Related Software,
PowerPoint Projectors,
Flip Charts, Interactive




kinetics. Boards, Recommended
7.3 Apply the kinetic concepts textbooks, lecture notes &
to the analysis of inter phase Related Journals

reactions (e.g. Solid - Solid,
and Solid-liquid).

AssessmentThe continuous assessment tests and quizzes will be awarded 40% of the total score. The end of the semester examination will make up for the remaining 60%
of the total score.




Mineral Deposit s

ROGRAMME: HND IN GEOLOGICAL, MINING AND MINERAL PROCESSING ENGINEERING

COURSE: MINERAL DEPOSH

Course Code:
GLE303

Contact Hours: 2
HOURS/WEEK

Course Specification: THEORETICAL CONTENT: 2 hrs

PRACTICAL CONTENT

Week General Objective: 1.0 Understand Ore Deposits.
Specific Learning Teachers Resources Specific Learning Teachers Activities Resources
Outcome: Activities Outcome:
1-2 1 Define and Define;, qlesqibe White Boards,
explain _the | e PowerPoint
following terms Mineral deposit, Projectors. Flip Charts,
- Mineral deposit, | Ore, Interactive Boards,
-Ore, Syrigenetic, Recommended
) ] Epigenetic, textbooks, lecture
- Syrigenetic, hypogene and notes & Related
- EpigenetiC, supergene Journals
- hypogene and deposits,
supergene grade and assay.
deposits,
1.1 - grade and
assay.
Week General Objective 2.0 Understand processes of ore formation
Specific Learning Teachers Resources Specific Learning Teachers Activities Resources
Outcome Activities Outcome:
3-5 Explain the following Define and describe: | White Boards,
processes of ore the following Computers, Related
formation: processes of ore Softwares, PowerPoint
(a) Magmatic formation: Projectors, Flip Charts,
Segregation. (a) Magmatic Interactive Boards,
(p) Hydrothermal Segregation. Recommended
processes. (p) Hydrothermal textbooks, lecture
(c) Contact processes. notes & Related
metasomatism. (c) Contact Journals
(d) Sedimentation and | metasomatism.
evaporation. (d) Sedimentation
(e) Residual and and evaporation.
Mechanical (e) Residual and
processes. Mechanical
(f) Supergene processes.
enrichment. (f) Supergene




(g) Metamorphism.
2.2 Explain the nature
and processes of:

(a) placer,

(b) residual

(c) banded Iron ore
deposits.

2.3 Classify placer
and residual deposits.
2.4 Give examples of
2.3 above (e.g. Tin,

enrichment.
(g) Metamorphism.

Describe the
nature and
processes of;

(a) placer,

(b) residual

(c) banded Iron ore
deposits.

Gold, Diamond, Classify placer and
Bauxite) residual deposits.
Week General Objective 3.0: Understand the nature of mineralizing fluids.
Specific Learning Teachers Resources Specific Learning Teachers Activities Resources
Outcome Activities Outcome:
6-8 3.1 Explain the Explain and describe
characteristic the characteristic
composition and prop- | composition and
erties of mineralizing | properties of
fluids. mineralizing fluids.
3.2 Classify
mineralizing fluids. Classify
3.3 Describe the mineralizing fluids
mode of and describe the
transportation of mode of
cations and anions in | transportation of
mineralizing fluids. cations and anions
in mineralizing
fluids
Week General Objective 4.0: Know the deposition of ore associated with igneous, metamorphic and sedimentary rocks
Specific Learning Teachers Resources Specific Learning Teachers Activities Resources
Outcome Activities Outcome:
9-10 4.1 Describe Define and describe PC with spreadsheet and
: ; geological data base
geological

environment
favourable for ore
deposition.

4.2 Explain controls of
ore localization.

4.3 Classify modes of
mineral deposition
(e.g. igneous,
sedimentary, and

environment
favourable for ore
deposition.

Describe controls
of ore localization.

Classify modes of
mineral deposition




metamorphic).

4.4 |dentify deposits
associated with each
rock in 4.3 above

(e.g. igneous,
sedimentary, and
metamorphic).

Week General Objective 5.0: Understand Coal deposits.
Specific Learning Teachers Resources Specific Learning Teachers Activities Resources
Outcome Activities Outcome:
11 5.1 Explain the Define coal and A PC with sp
process of coal explain the processes
formation. of coal formation.
5.2 Classify different
types of coal. Classify and identify
5.3 Identify each type | €ach type of coal.
of coal in 5.2 above.
5.4 State the location | Identify the location
of each type of coal in | of each type of coal
Nigeria in Nigeria
Week General Objective 6.0: Know Nigerian Case Studies.
Specific Learning Teachers Resources Specific Learning Teachers Activities Resources
Outcome Activities Outcome:
12 . Describe the
1 Explain the | occurrences and

characteristics of:

(@) Itakpe Iron ore

deposit.

(b) Jos
deposit.

(c) Abakaliki
Lead/Zinc
deposits.

(d) Riruwai Primary
Tin deposit.

(e) Enugu and Obi
Coal deposits.

(f) Crude Oil provinces

Cassiterite

characteristics of:

Iltakpe Iron ore
deposit, Jos
Cassiterite deposit,
Abakaliki Lead/Zinc
deposits,  Riruwai
Primary Tin deposit,
Enugu and Obi
Coal deposits and
Crude QOil
provinces

AssessmentThe continuous assessment tests and quizzes will be awarded 40% of the total score. The end of the semester examination will make up for the remaining 60%

of the total score.




Mineralogy

PROGRAMME: HIGHER NATIONAL DIPLOMA IN GEOLOGICAL ENGINEERING

COURSE: MINERALOGY | Course Code: GLE 301 Contact Hours: 5HRS

Course Specification: Theoretical Conte@thrs

Practical Content: 3irs

Week General Objective 1.0Know components of the Petrological Microscope.

Specific Learning Outcome: Teachers Activities Resources Specific Learning | Teachers Activities | Resources
Outcome:

1 1.1 List components and The teacher asks the White Board, Computers, Demonstrate and Show the Petrological
accessories of the students to: related Softwares, Power draw and label the function(s) of all the | microscope
Petrological Microscope. 1. Drawand labela Point Projector, Flip Charts, | parts of microscope | parts of the
(e.g. transmitted petrological microscope | Interactive Board, as well as know microscope.
illuminator, incident 2. Compare the various Recommended Textbooks, | their functions
illuminator, graduated petrological Related Journals and
stage, etc.) microscopes available in | Lecture Notes, Drawing

1.2 Locate and explain the use the.lab . tools, etc. Carry out the
c?f each of the Components | 3. Define var|0L.Js parts of Demonstrate the centering of the
Ilsted.ln 1.1 above. thg petrological function of the stage of the

1.3 Explain procedure for microscope . .

. . centering screws microscope
centering the rotating stage | 4. State the need for
of the Petrological centering the
microscope microscope

1.4 Describe care and 5. Asses the students
maintenance of the
Petrological microscope.

General Objective 2.QUnderstand Microscopic Techniques of mineral identification.

Week | Specific Learning Outcome: Teachers Activities Resources Specific Learning | TeacherdActivities | Resources

Outcome:

4 2.1 List modes of examination | The teacher asks the White Board, Computers, Demonstrate Illustrate and Petrological
of Minerals by the Petrolo- | students to: related Softwares, Power modes of | identify modes of microscope
gical microscope: 1. Observe minerals in all Point Projector, Flip Charts, | examination of | examination of
- Inordinary light. microscope modes Interactive Board, Minerals by the | Minerals by the
- Under polarized light. 2. State the differences Recommended Textbooks, | Petrological Petrological
- Under crossed nicols. between the various Related Journals and microscope: microscope:

- Under convergent light. mode Lecture Notes, Drawing - Inordinary light. | - In ordinary
3. The need for tools, etc. - Under polarized light.

2.2 State the condition of. the observation in various light. - Under
Petrological Microscope modes - Under crossed polarized light.
under each of the modes 4. State properties of nicols. - Under crossed
listed in 2.1 above. minerals in all modes - Under nicols.

2.3 List optical properties of 5. Distinguish between convergent - Under
Minerals to be viewed isotropism and light. convergent
under each of the modes anisotropism Demonstrate the light.




listed

- 2.1 above; and

- Inordinary light
(transparency,

6. Differentiate between
color and pleochronism
7. Differentiate between
interference colour and

differences

between:

- Anisotropism
and Isotropism

Demonstrate
- Isotropism and
anisotropism

Petrological
microscope

refractive under, etc). interference figures - Color and - The difference Point Counter
2.4 - Under polarized light 8. Differentiate between interference between colour
(Pleochroism, relief, twink- relief and refractive figure and pleochroism | Thin Section
ling, etc). index - Reliefand - The difference
- Under crossed Nicols 9. Asses the students Refractive Index between
(isotropism, & interference
anisotropism, colour and
birefringence, interference
extinction etc). figures
- Under convergent light - The similarity
(interference tymese between relief
etc). and Refractive
2.5 Explain each of the optical Index
properties listed in 2.3
above.
General Objective 3.Know Ore Microscope and its application.
Week Specific Learning Outcome: Teachers Activities Resources Specific Learning | Teachers Activities | Resources
Outcome:

9 3.1 List and identify | The teacher asks the White Board, Computers, Demonstrate and Identify equipment | - Ore microscope
components and | students to: related Softwares, Power identify for quantitative - Stereographic
accessories of Ore Point Projector, Flip Charts, | components of ore | measurement - microscope
microscope. 1. Define ore opacity and | Interactive Board, microscope and

3.2 Describe Ore microscope. transparency. Recommended Textbooks, | explain the use of
3.3 List equipment for | 2. State all the rotation | Related Journals and each
quantitative measurement properties Lecture Notes, Drawing

3.4

35

3.6

3.7

of rotation properties, point
counter, etc.

Explain use of each
equipment listed in 3.3
above.

Explain adoption of the

microscope for quantitative
work.

Explain Stereoscopic
microscope in Ore
microscopy.

List application of Ore

microscope; i. Mineralogical
analysis, ii. Textural

3. List accessories used in
ore microscope from
qualitative
measurement

4. Note the various ore
samples focals, polished
sections, grains,
powder, etc

5. State the advantages of
stereoscopic mic over
others when observing
grains

6. Assess the students

tools, etc.




3.8

3.9

analysis, & iii. Mineral
condition

State the objectives of
each of the applications as
in 3.7 above.

Explain Mineralogical
analysis of solid ore,
accuracy of analysis of
solid ores, analysis of
loose materials.

3.10Explain textural analysis of

Ores and will products.

3.11Explain analysis for mineral

condition.
General Objective 4.QUnderstand examination of Minerals by the Petrological Microscope
Week Specific Learning Outcome: Teachers Activities Resources Specific Learning | Teachers Activities | Resources
Outcome:

10 4.1 Explain the similarity in | The teacher asks the White Board, Computers, Demonstrate the Carry out practical Rock cutting and
optical properties of | students to: related Software, Power similarities in to show the polishing machines,
transparent Minerals in thin | 1.  Note the adjustment of | Point Projector, Flip Charts, | optical properties similarities in materials and
section with those of microscope for ore | Interactive Board, of minerals in thin optical properties in | accessories
polished specimen (e.g. microscopy Recommended Textbooks, | section with those transparent
Crystal form and habit, | 2. Compare Birefringence | Related Journals and of Polished minerals and
zoning. clearage, parting, and Bireflectrance | Lecture Notes, Drawing specimen ore/polished

4.2

4.3

4.4

4.5

inclusion, etc).

Explain investigation of
properties listed in 4.1
above under Ore
microscopes.

List other tests that can be
made on polished
specimens (e.g. hardness,
micro-chemical tests,
tenacity, colour of powder,
etc).

Explain methods of carrying
out tests listed in 4.3 above.

Explain meaning of etching.

pleochroism in
microscopy

3. Define scratch hardness
and polishing hardness

4. Define etching

5. Explain the concept of
straning.

6. Asses the students.

ore

tools, etc.

specimen




4.6 List types of etching test
(e.g. determinative etching,
structure etching, light
etching).

4.7 Explain features developed

by structure etching.

4.8 Describe procedure for

micro-chemical tests for

specific minerals.

General Objective 5.QUnderstan

d Other Techniques of mineral i

dentification.

Week Specific Learnin@utcome: Teachers Activities Resources Specific Learning | Teachers Activities | Resources
Outcome:
11-12 5.1 Explain the use of computer The teacher asks the White Board, Computers, Demonstrate the Identify minerals XRD- X-ray
in Mineral Identification. students to: related Software, Power determination of using the Diffractometer
52 Use computer - aided Point Projector, Flip Charts, | minerals using d- identification table | AAS-Atomic
Atomic absorption  spec- 1. Attempt use of selected | Interactive Board, spacing and 26 and also by their Absorption
trophotometer  (AAS) to related software Recommended Textbooks, | angle elemental/oxides Spectrometer
identify minerals. Related Journals and values. XRF —X-ray
5.3 XRD Xray diffractometer Lecture Notes, Drawing Fluorescence
tools, etc.
General Objective 6.(®ractical
Week | Specific Learning Outcome: Teachers Activities Resources Specific Learning | Teachers Activities | Resources
Outcome:
13-15 Demonstrate: Carry out: . Roc.k c.utting,
6.1the preparation 1. Pr.eparat.lon of Pollshlng and
of thin section of thin sectlon. accessories
samples for 2. State steps in .
analysis. pr.eparat.lon of Petrological
6.2 Etching of thin se.ctlon Microscope
mineral samples 3. Id.entlfy
from (i) above. minerals ore microscope
6.3 Operate transparent/ore XRD, ‘AAS
Petrological XRF
microscope for
White Board,

mineral analysis.
6.4 Operate Ore -

microscope for

mineral and

textural analysis.
6.5 Carry out

Computers, related
Softwares, Power
Point Projector, Flip
Charts, Interactive
Board,




hardness and
tenacity tests on
polished
samples.

Recommended
Textbooks, Related
Journals and
Lecture Notes,
Drawing tools, etc.

AssessmentThe continuous assessment tests and quizzes will be awarded 40% of the total score. The end of the semester examination will make up for the remaining 60%

of the total score.




Mining Law

PROGRAMME: HND MINING ENGINEERING TECHNOLOGY

COURSE : MINING LAW

Course Code: MPE 301 | Contact Hrs: 2HRS/WK

Course Specification: THEORITICAL CONTENT

PRACTICAL CONTENT

Week | General Objective 1.0: Understand Class of Mineral Ownership.
Goal: The course is designed to acquaint the student with the legal provisions in the mining industry.
Specific Learning Outcome: Teacher Activities Resources
1-2 1.1 Classify mineral-ownership into: (i) Accension 1 Ask students to White Boards, Computers,
(ii) Dominial; (iii) Universal research on mine PowerPoint Projectors, Flip Charts,
1.2 State the origin of each class of ownership in 1.1 ownership in Interactive Board, Recommended
above. e.g.:- Ascension - UK and USA; Dominial Nigeria. textbooks, lecture notes & Related
- Nigeria, Developing Countries and Russia. Journals
General Objective 2.0: Understand the Origin of Nigerian Mining Law.
Week | Specific Learning Outcome: Teachers Activities Resources
3-4 o N Ask the students White Boards, Computers,
2.1 Ngrrate the historical development of Nigerian T state why there must | PowerPoint Project(?rs, Flip Charts,
mining law. be regulation inthe | Interactive Board, Recommended
2.2 Explain the general provisions of the First mining industry textbooks, lecture notes & Related
Regulation (e.g. Mineral wealth invested on the I Ask the student Journals
"Crown" definition of a "Native," etc. explain the
importance of
regulations in the
mining industry.
General Objective 3.0: Understand the formation of a business enterprise
Week | Specific Learning Outcome: Teachers Activities Resources
5-9 1 Ask student to write | White Boards, Computers, Related

3.1 State types of business enterprises e.g.: (a) Sole

Trader; (b) Partnership (c) Private limited liability

company (d) Public limited liability. (e) Trade
Guilds and Joint Stock Company, (f) mergers
&acquisitions e.t.c

3.2 Describe the business types in 3.1 above.

3.3 State the procedure for the registration of a
business enterprise.

3.4 Explain the following terms:(a) Articles of

Association.(b) Memorandum of Association, etc.

required for the formation of business enterprise.
3.5 State the advantage and disadvantages of the
terms in 3.4 above.
3.6 Explain the legal requirements for raising capital

a report on the
setting up of a
company.

M Ask student to make
a presentation on
mergers and
acquisition in the
mining industry.

1  Askthe student to
make presentation a

Software, PowerPoint Projectors,
Flip Charts, Interactive Board,
Recommended textbooks, lecture
notes & Related Journals




for business enterprises eg.: (a) Share/equities; (b)

Loan or debenture, (c) Bonds, Securities etc.

3.7 Explain "Gearing Ratio" and its implication to

investments.

3.8 Explain capitalization in business and reasons for

its application.

various sources of
funds for mining
companies.

General Objective 4.0: Understand the Nigerian minerals and mining Act (NMMA), 2007
Week | Specific Learning Outcome: Teachers Activities Resources
10-12 | 4.1 Explain the purpose of NMMA and its 1 Ask student to research White Boards, Computers, Related
regulation. on the development of Software, PowerPoint Projectors,
4.2 Explain the provisions for appointment of NMMA regulations. Flip Charts, Interactive Board,
Manager under Section 134 of Minerals 1 Ask student to explain the | Recommended textbooks, lecture
S.M.A. importance of the mining | notes & Related Journals.
4.3 Explain the functions of the following Mine- cadaster office in modern
Officers under the Mineral Act: (i) minerals administration.
Honorable Minister of Mines. (i) f  Ask student to compare
Director of Mineral Resources. (iii) Chief the functions of key
Inspector’ of Mines; (iv) Area of Inspector of officers and departments
Mines. with those of other
4.4 Explain the functions of key mines officers African countries. (e.g
and departments under the Act of NMMA. East African countries).
4.5 State the major functions of the Nigerian Visitaquarry and let the
mining office. manager explain the day
4.6 List some offences and penalties as captured to day running of the
in the NMMA. facility.
1 Ask the student state his
views on informal mining
activities in Nigeria and
the impact on the
economy
General Objective 5.0: Understand the Nigerian minerals and mining Regulations 2011 (NMMR)
Week | Specific Learning Outcome: Teachers Activities Resources
12-14 . , . 1 Ask the student to explain | White Boards, Computers, Related
5.1 Explgm the |mportance of bea_cons in how the government Software, PowerPoint Projectors,
s_howmg boundaries demarcating mineral raises revenue through Flip Charts, Interactive Board,
tittles.. payment of royalties, Recommended textbooks, lecture
5.2 Explain the payment of obligations such as: rents and fees notes & Related Journals
(i) royalties; (ii) surface rents (iii) fees etc. 1 Ask the student to
5.3 Explain: (i) provisions for mineral returns in research on the effects of
an operating mine; (ii) provisions of non — adherence to
explosive regulation. redaimation requirements.
5.4 Explain provision of the quarries decree. { Let the manager explain




5.5 Explain provisions of reclamation the process of getting a

requirements (e.g rehabilitation, restoration mining license and his
& revegetation). experience in get one in
Nigeria

ASSESSMENT: The continuous assessment, tests and quizzes will be awarded 40% of the total score. The end of the Semester
Examination will make up for the remaining 60% of the total score.




Mineral Characterization

PROGRAMME: HIGHER NATIONAL DIPLOMA IN MINERALS ENGINEERING

COURSE: MINERAL CHARACTERISATION

COURSE CODE: MLE 303

CONTACT HOURS:4 Hours

GOAL: The Course Is Designed To Equip The Students With The Theoretical and Practical Methods of Wet and Instrumental Analysis of Minerals

COURSE SPECIFICATION: THEORETICAL CONTENT

PRACTICAL CONTENT

Week | General Objective 1.0: Know preliminary dry tests of minerals.
Specific Learning Outcome Teachers’ Activities Resources Specific Learning Teachers’ Resources
Outcome Activities
1 1.1 Enumerate preliminary dry | Explain physical Power point Carry out physical Demonstrate Bunsen Burner, Gas,
tests carried out on minerals. identification and flame test projector/whiteboard identification and physical Mineral Samples, Zinc
1.2 State the relevance of the of minerals + Bunsen burner/Gas flame test of minerals | identification and Block
tests in 1.1 above. Assess the student Cylinders flame test of
minerals
Assess the student
General Objective 2.0: Understand qualitative analysis of minerals.
Week | Specific Learning Outcome Teachers’ Activities Resources Specific Learning Teachers’ Resources
Outcome Activities
2-3 2.1 Classify mineral elements | Explain the application of White Boards, Computers, | Identify and describe | Demonstrate the Mineral Samples,
into their cation groups. qualitative analysis of Related Software, insoluble residues. application of Reagents, Glassware
2.2 Describe the procedure of | various cations. PowerPoint Projectors, Apply qualitative qualitative analysis | Balances, Analytical
sample dissolution using and anions in identifying Flip Charts, Interactive techniques above in of various actions. Equipment
various media. mineral ores. Boards, Recommended identifying cations and anions in
2.3Carry out qualitative Assess the student textbooks, lecture notes & | and anions in mineral | identifying mineral
analysis of various cations. Related Journals ores. ores.
2.4 Explain the sequence of Assess the student
cation group separation.
2.5 Classify anions into
common groups.
2.6 Describe confirmatory test
methods for anions.
General Objective 3.0: Understand quantitative analysis of mineral Ores.
Week | Specific Learning Outcome Teachers’ Activities Resources Specific Learning Teachers’ Resources
Outcome Activities
4 3.1 Explain the term Explain quantitative analysis | White Boards, Computers, | Carry out quantitative | Demonstrate Mineral Samples,

"quantitative analysis"

3.2 State common steps in
quantitative analytical
methods.

3.3 Distinguish between acid

of mineral ores
Assess the student on the
above

Related Software,
PowerPoint Projectors,
Flip Charts, Interactive
Boards, Recommended
textbooks, lecture notes &

analysis of minerals.

quantitative
analysis of mineral
ores

Assess the student
on the above

Reagent, Glassware
Balances, Analytical
equipment etc




digestion and fusion.

| Related Journals

General Objective 4.0: Know various wet analysis methods.

Week | Specific Learning Outcome Teachers’ Activities Resources Specific Learning Teachers’ Resources
Outcome Activities
5-7 4.1 Define and explain Explain the principles and White Boards, Computers, | -Carry out the Demonstrate the Ore samples, Reagents,
gravimetric analysis. techniques of various wet Related Software, determination of principles and Glassware Furnaces etc
4.2 Outline conditions analysis methods PowerPoint Projectors, nickel in ores techniques of
necessary for precipitation. Flip Charts, Interactive various wet analysis
4.3 Explain co-precipitation -Assess the student on the Boards, Recommended -Carry out titrimetric | methods
and selective precipitation. above textbooks, lecture notes & | analysis Assess the student
4.4 Apply principles of Related Journals -Prepare standard on the above
precipitation to determine solution of EDTA
minerals such as silica,
alumina, iron oxide, manganese -Carry out the
oxide, magnesium oxide etc. determination of Ca?*
4.5 Explain the use of organic and Mg?* using
reagents in gravimetric EDTA
analysis.
4.7 Explain Acid-Base
reactions and concept of
neutralization.
4.8 Explain procedures for
titrimetric analysis.
General Objective 5.0: Know Various Methods Of Instrumental Analysis.
Week | Specific Learning Outcome Teachers’ Activities Resources Specific Learning Teachers’ Resources
Outcome Activities
8-11 5.1 Review electromagnetic Explain the principles and White Boards, Computers, | Using analytical Demonstrate the Analytical equipment,

radiation in terms of frequency,
wave-length and intensity.

5.2 Relate the energy
associated with the different
regions of the energy of e m

r.

5.3 Relate the energy
associated with the different
regions of the elm. spectrum
to interaction with matter

such as electronic and
molecular absorption,
molecular  vibration and

rotation, and orientation in
magnetic field.
5.4 Explain the evolution of

application of various
instrumental analysis
techniques

Assess the student

Related Software,
PowerPoint Projectors,
Flip Charts, Interactive
Boards, Recommended

textbooks, lecture notes &
Related Journals Thermal
Analyzer (DTA) and
Thermal Gravimetric
Analyzer (TGA).
AAS/XRF Equipment

Colorimeter

equipment to analyse
numerical samples eg
AAS, XRF, XRD

principles and
application of
various
instrumental
analysis techniques
Assess the student

mineral samples




colours from selective
absorption of light energy in
the visible spectrum.
5.5 Relate the extent of
absorption in coloured
solutions to the concentration
of species and optical path
length in the solution.
5.6 State and apply the Beer-
Lambert relationship in
determining transmittance,
absorbance, and extinction
coefficient.
5.7 Differentiate between
visual and photoelectric
methods of colour
measurement.
5.8 Use functional diagrams to
explain the operation of a
colorimeter, UV
spectrophotometer, and Atomic
Absorption spectrophotometer
(MS).
5.9 Determine the elements in
ores using colorimetry and
atomic absorption
spectrophotometer.
5.10 Explain the principles and
operation of X-ray
fluorescence (XRF).
5.11 Explain the principle of
operation of  Differential
Thermal Analyzer (DTA) and
Thermal Gravimetric

Analyzer (TGA).
5.12 State the applications of
the equipment in 5.11 above.

General Objective 6.0: Know the fire assay of Gold Ore.

Week | Specific Learning Outcome Teachers’ Activities Resources Specific Learning Teachers’ Resources
Outcome Activities
12 6.1 Explain the procedure for Explain the fire assay of White Boards, Computers, | Carry out fire assay Demonstrate the Gold ore samples fire

analyzing Gold Ores
using the fire assay

Gold Ore
Assess the student

Related Software,
PowerPoint Projectors,

of Gold

fire assay of Gold
Ore

Assay supplies




technique. Flip Charts, Interactive Assess the student
6.2 Carry out 6.1 above. Boards, Recommended
textbooks, lecture notes &
Related Journals Gold ore
Sample

ASSESSMENT: The continuous assessment, tests and quizzes will be awarded 40% of the total score. The end of the Semester Examination will make up for the remaining
60% of the total score.




Automation and Computer Applications

PROGRAMME: HND IN GEOLOGICAL, PETROLEUM, MINING AND MINERALS ENGINEERING

Course: AUTOMATION AND
COMPUTER APPLICATIONS

Course Code:
MPE 303

Contact Hours: 4hrs/wk

Course Specification: THEORITICAL CONTENT

PRACTICAL CONTENT

Goal: To give the students the skill needed to appreciate the use of automation and computer specialist software Packages in a competent manner, within the
Extractive Industries (Geosciences, Petroleum, Mining, Minerals Engineering). The learning Methodology should be student centered, with the student using various
available packages in order to be competent when using them. The use of student workbooks or guided learning materials is recommended.

Week General Objective 1.0: Understand the principles of Automation
Specific Learning Outcome: Teacher Activities Resources Specific Learning Teacher Activities Resources
Outcome:
1-2

1.1 Review the use of automatic
control in production lllustrate with the aid of White Boards,
processes. diagram automatic control Computers,

1.2 Explain the operating system Related
principles of automatic Softwares
control system. : . 2!

1.3 Explain the main concepts Site examples of automatic PovyerPomt .
and classification of control system Projectors, Flip
automatic systems Charts,

1.4 lllustrate the basic principles Interactive
of Automation Boards,

1.5 Explain the general char- Recommended
acteristics of measuring textbooks,
instruments and lecture notes &
measurements.

1.6 Give examples of electrical ?5&?;2?3
and mechanical types of
measuring devices.

1.7 Explain the principles of
various automation
parameters, e.g.
displacement, stress,
speed, time, temperature,
colour.

1.8 Site examples of measuring
devices based on the
various parameters

Week General Objective 2.0: Know Automated systems in petroleum and minerals industries
3-4 Specific Learning Outcome: Teachers Activities Resources
2.1 Classify automatic controllers: Explain with the aid of Ditto

Positioning (positional-level;
proportional; proportional-integral-
derivative controllers);

- Self-actuating controllers;

diagrams and real life
examples




- Pressure, temperature, level
controllers.

- Pneumatic controllers.

2.2 Site examples of automated

systems in the petroleum and
minerals industries:

- exploration: mineral analysis,
drilling

- petroleum industry: gas analysers,
oil-field, gas condensate field;

- mining industry: shaft hoisting, load-
haul-dump; drilling

- minerals engineering:
control, sample grade control
2.3 Explain the use of computers in

process

automation: robotics, artificial
intelligence

Week | General Objective 3.0: Understand the use of operating systems and software application packages

5-7 Specific Learning Outcome: Teachers Activities Resources
3.1 Discuss the impacts of the Explain with specific Ditto
computer and ICT in industry. examples 3.1 Show the components | Show how to start a * Maximum of 4
3.2 QOutline the purpose and of a computer computer, open/close students to 1
components of a computer: hardware the window operating computer
and software system, move around in * Maximum of 4
3.3 Recall input — output devices 3.2 Identify storage the windows computers to a
3.4 Explain the concept of an operating devices, RAM, ROM, environment. printer except
system: PC-DOS/MS-DOS, Windows, Fixed discs, Removable when a Network
Linux, Unix discs Demonstrate the use of | isin use.
3.5 Discuss the advantage of the various input — output * 1 Ream of A4
Windows Operating System. 3.3 Load MS Office with and storage devices papers to 10
3.6 Explain the windows menu and the students and show the students.
tools 3.7 Describe the use of Windows various packages that Demonstrate creating a * Ink cartridges
operating system: Open/Close and make up MS Office. file, manipulating the file, | per printer per
sizing a window; Program Manager; and printing. semester.
Button bars/scroll bars/menu bars;
Moving from one window to another
3.8 Explain file management: Creating
a file and folder; manipulating files
(moving, copying, saving, deleting);
Print manager
3.9 Explain the concept of a software
package: MS Office; Corel Suite;
Search Engines; Adobe

Week | General Objective 4.0: Understand the use of word-processing package such as MS Word

8-9 Specific Learning Outcome: | Teachers Activities | Resources




4.1 Mention the use » Demonstrate the Ditto
of MS Word installation of MS Words.
4.2 Explain the * |dentify the different
procedures for: features of the software.
a. Entering text * Ask students to type a
b. Formatting text short document and
(emboldening, font size, save it.
italicising) * Ask students to edit a
c. Creating and Saving text | document and carry out
files a spelling check.
d. Editing and moving text | « Demonstrate the use of
e. Importing objects tables.
f. Spelling and Grammar
Checking
g. Creating and
manipulating tables, text
boxes, equations
h. Printing
Week General Objective 5.0: Know the use of a graphics package such as Corel Draw
10 Specific Learning Outcome: Teachers Activities Resources
5.1 Explain the * Load Corel Draw. Ditto
various * Explain features of the
procedures in soft wares.
Corel Draw: » Demonstrate the
a. Drawing tools creating and saving of
b. Text as graphics images.
c. Creating and saving « Edit the images saved.
image files » Export the graphics to
d. Editing and moving other packages
images » Demonstrate the
e. Importing and exporting | manipulation (re-sizing)
graphics of images.
f. Windows ‘Clipboard’
facility
g. Creating and
manipulating images (re-
sizing etc)
h. Image file standard
(JPEG, PCX, GIF etc)
Week | General Objective 6.0: Understand the use of a spreadsheet package such as MS Excel
11 Specific Learning Outcome: Teachers Activities Resources
6.1 Explain the * Load MS Excel. Ditto

procedures in the

* Explain features of the




use of MS Excel:
a. Setting up the
worksheet
b. Entering data
c. Formatting data
(decimal places, alpha-
numeric)
d. Creating and saving
worksheets
e. Creating a formula in
cells
f. Importing objects
g. Exporting the worksheet
h. Creating and
manipulating graphical
representations of data
i. Printing

software.

* Create a worksheet
and edit it.

* Demonstrate how to
format a workshop.

Week | General Objective 7.0: Understand the use of a database package such as MS Access

12 Specific Learning Outcome:

Teachers Activities

Resources

7.1 Explain the
features and
working of MS
Access.

7.2 lllustrate the
following
procedures:
entering records
in the structure
querrymodifying
and producing
reports.
indexing and
sorting files

Load MS Access.

Uses students record as
example and enter the
records in the structure
query modify and
produce typical report.
Show how to index and
sort files in alphabetical
order

Ditto

ASSESSMENT: The continuous assessment, tests and quizzes will be awarded 40% of the total score. The end of the Semester Examination will make up for the remaining

60% of the total score.




Materials Science

PROGRAMME: HIGHER NATIONAL DIPLOMA IN MINERALS ENGINEERING

COURSE: MATERIALS SCIENCE

COURSE CODE: MLE 305

CONTACT HOURS:4 Hours

GOAL: The Course is designed to Acquaint the Students with the Principles and Practice of Materials as Applied in Minerals Engineering

COURSE SPECIFICATION: THEORETICAL CONTENT

PRACTICAL CONTENT

Week General Objective 1.0: Understand The Electronic Structure Of Atoms.
Specific Learning Outcome Teachers’ Activities Resources Specific Learning | Teachers’ Activities | Resources
Outcome
1 1.1 Describe the electronic | llustrate the electronic | Power point Identify electronic Show models of Bohr | Teaching Aids i.e
structure of atoms. structure of atoms. projector/whiteboard orbit electronics structure models
1.2 Explain the distribution of )
electrons into shells and Power point
sub-shells. projector/whiteboard
1.3 Describe ionic, covalent
and metallic bonding.
1.4 Distinguish between the
bonding in 1.3 above.
General Objective 2.0: Understand Elementary Concepts In Crystallography.
Week Specific Learning Outcome Teachers’ Activities Resources Specific Learning | Teachers’ Activities | Resources
Outcome
2 2.1 Describe closed-packed Highlight basic concepts in White Boards, Identify various Demonstrate various | Models of crystal
crystals (hcp, fcc) and the crystallography Computers, Related crystal structures crystal structures structures
body-centred cubic (bcc) Software, PowerPoint
crystals with examples. Projectors, Flip Charts,
2.2 Define polymorphism of Interactive Boards,
crystals and use Iron and Recommended
Titanium as examples. textbooks, lecture
2.3 Describe the Miller-Bravais notes & Related
indices for planes and Journals
directions in cubic crystals.
General Objective 3.0: Understand Elementary X-Ray Analysis.
Week Specific Learning Outcome Teachers’ Activities Resources Specific Learning | Teachers’ Activities | Resources
Outcome
3-4 3.1 Describe diffraction in Illustrate elementary X-ray White Boards, Identfy components | Demonstrate use of X-ray equipment

crystals.

3.2 State Bragg's Law.

3.3 Describe diffraction
patterns and diffraction lines in
crystals.

analysis

Computers, Related
Software, PowerPoint
Projectors, Flip Charts,
Interactive Boards,
Recommended

of X-ray equipment

X-ray equipment

Mineral samples etc




3.4Perform calculations based
on 3.2 above.

textbooks, lecture
notes & Related
Journals

General Objective 4.0: Understand Mechanical Properties of Materials.

Week Specific Learning Outcome Teachers’ Activities Resources Specific Learning | Teachers’ Activities | Resources
Outcome
5-6 4.1 Define stress and Elucidate mechanical prop- White Boards, Determine Young’s | Demonstrate the Helical springs UTS
strain. erties of materials Computers, Related Modulus of Ferrous | determination of machine
4.2 Draw and explain Software, PowerPoint and Non ferrous Young’s modulus
the stress strain Projectors, Flip Charts, | materials
curves. Interactive Boards,
4.3 Describe the parameters Recommended
obtainable from 4.2 above (e.g. textbooks, lecture
tensile modulus, yield stress, notes & Related
ultimate tensile stress, fracture Journals
strain, percentage elongation
and reduction in area, etc).
4.4 Draw and explain stress -
strain curves for brittle and
ductile materials.
4.5 Describe strength properties
of some engineering materials
(e.g. mild steel, cast-1ron,
plastics, ceramics, etc.).
General Objective 5.0: Know Principles Of Phase Equilibria And Phase Diagrams.
Week Specific Learning Outcome Teachers’ Activities Resources Specific Learning | Teachers’ Activities | Resources
Outcome
7-8 5.1 Define component, phases Illustrate the principles of White Boards, Carry out Demonstrate heating | Furnaces, Metals,

and degrees of freedom.

5.2 State and explain the phase
rule.

5.3 Describe and classify solid
solutions.

5.4 State and explain Hume-
Rothery rules for substitutional
solid-solution.

5.5 Explain the formation of
intermetallic components.
Describe the phase equilibria of
two component systems.

5.6 Construct and explain
binary  phase equilibrium
diagrams (e.g. complete solid

phase equilibria and phase
diagrams

Computers, Related
Software, PowerPoint
Projectors, Flip Charts,
Interactive Boards,
Recommended
textbooks, lecture
notes & Related
Journals

controlled heating
and cooling of
metals

and cooling of metals

Quenching media




solubility, simple eutectic
systems, etc.). '

5.7 Describe the solidification
of binary alloys.

5.8 Explain and use the lever-
rule for binary systems

General Objective 6.0: Know structure and properties of plain

carbon and alloy steels.

Week Specific Learning Outcome Teachers’ Activities Resources Specific Learning | Teachers’ Activities | Resources
Outcome
9-10 6.1 Draw and explain the Ilustrate the structure and White Boards, Identify various Show types of steel Various kinds of steel
Iron-Carbon phase properties of plain carbon and | Computers, Related types of steels and cast iron and cast iron
diagram. alloy steels Software, PowerPoint
6.2 Define and terms: - Projectors, Flip Charts, | Identify types of
mild steel, low carbon Interactive Boards, cast iron
steel, medium carbon steel, Recommended
and high-carbon steel. textbooks, lecture
6.3 Describe the effect of notes & Related
carbon on the properties of Journals
steel.
6.4 Describe the effect of
alloying elements on the
Iron/carbon equilibrium
diagram.
6.5 Explain the effects of
ferrite and austenite stabilizers.
6.6 Describe the structure and
properties of simply alloy
steels.
General Objective 7.0: Understand corrosion, prevention and control.
Week Specific Learning Outcome Teachers’ Activities Resources Specific Learning | Teachers’ Activities | Resources
Outcome
11-12 7.1 Define corrosion. Elucidate the principles, White Boards, | Carry out simple | Demonstrate simple | Beakers, metals,

7.2 Explain principles of
electro-chemistry.

7.3 Describe corrosion in terms
of anodic and cathodic
reactions.

7.4 Describe corrosion
reactions in neutral and acid
media.

7.5 Describe the use of Evans
diagrams to portray corrosion
rates.

7.6 Describe the

effects, prevention and
control of corrosion

Computers, Related
Software, PowerPoint
Projectors, Flip Charts,

Interactive Boards,
Recommended
textbooks, lecture

notes & Related
Journals

corrosion
experiment

corrosion
experiments.

reagents, pH meters etc.




electrochemical basis of
corrosion prevention and
control.

7.7 Describe corrosion
prevention by using coatings.
7.8 Describe cathodic
protection and sacrificial anode
protection.

7.9 Describe the use of
inhibitors in corrosion
prevention.

AssessmentThe continuous assessment tests and quizzes will be awarded 40% of the total score. The end of the semester examination will make up for the remaining 60% of
the total score.




Fluid Mechanics

PROGRAMME: HIGHER NATIONAL DIPLOMA IN MINERALS ENGINEERING

COURSE: FLUID MECHANICS

COURSE CODE: MEC 306

CONTACT HOURS: 4HOURS

GOAL: The Course is Intended to Acquaint the Students with the Principles of Fluid Flow and Measurement and Working Principles of Hydraulic Machines and
their Applications

COURSE SPECIFICATION : THEORETICAL CONTENT

PRACTICAL CONTENT

Week | Specific Learning Outcome Teachers’ Activities Resources Specific Learning Teachers’ Resources
Outcome Activities
General Objective: 1.0 Understand the working principles and the use of different types of fluid flow measuring devices
1 1.1 Explain the need for fluid flow | Explain the working principles White Boards, Computers, Identify fluid flow Demonstrate the | Venturimeter,
measurement (Review) and the use of different types of | Related Software, measuring devices working Pressure gauge,
1.2 Explain stagnation point, fluid flow measuring devices PowerPoint Projectors, Flip principles and tanks, fluid
stagnation pressure and dynamic Charts, Interactive Boards, the use of nozzle etc
pressure in a fluid Assess the students. Recommended textbooks, different types
1.3 Define the coefficients of lecture notes & Related of fluid flow
velocity, contraction and discharge Journals measuring
devices
Assess the
students.
General Objective: 2.0: Understand the working principles and use of different types of fluid flow measuring devices
Week | Specific Learning Outcome Teachers’ Activities Resources Specific Learning Teachers’ Resources
Outcome Activities
2 2.1 Describe a flow nozzle Explain the working principles White Boards, Computers, Carry out simple Demonstrate the | Asin 1 above.
venturimeter with the aid of a and the use of different types of | Related Software, measurement of working
sketch. fluid flow measuring devices PowerPoint Projectors, Flip | fluid flow test. principles and
2.2 Derive expressions for the Charts, Interactive Boards, the use of
actual and ideal discharges through | Assess the students. Recommended textbooks, different types
a venturimeter, nozzle. lecture notes & Related of fluid flow
2.3 Obtain the expression for the Journals measuring
actual and ideal discharges through devices
an orifice meter, venturi and Assess the
nozzles. students
General Objective 3.0: Understand the working principles and use of different types of fluid flow measuring devices
Week | Specific Learning Outcome: Teachers’ Activities Resources
3 3.1 Describe a flow nozzle. Explain the working principles White Boards, Computers, Carry out a simple Demonstrate the | Asin 1 above

3.2 Obtain an expression for the
actual and ideal discharges through
a flow nozzle.

3.3 Define a notch.

3.4 Describe rectangular and V-
notches.

and the use of different types of
fluid flow measuring devices

Assess the students.

Related Software,

PowerPoint Projectors, Flip
Charts, Interactive Boards,
Recommended textbooks,
lecture notes & Related

Journals

test and determine
coefficient of
discharge of the test

working
principles and
the use of
different types
of fluid flow
measuring




3.5 Describe a weir and determine
its coefficient of discharge

devices

Assess the
students.

General Objective 3.0: Understand the working principles and use of different types of fluid flow measuring devices

4 Explain the use of notches and Explain the working principles White Boards, Computers, Carry out Demonstrate the
determine their coefficient of and the use of different types of | Related Software, measurement working Notches Tanks,
discharge. fluid flow measuring devices PowerPoint Projectors, Flip | through notches and | principles and Pressure gauge
4.2 Describe a suppressed weir Charts, Interactive Boards, determine the use of etc
4.3 Derive an expression for the Assess the students. Recommended textbooks, coefficient of different types
head lost due to friction. lecture notes & Related discharge of fluid flow
4.4 Explain the graph of Vs/Re for Journals measuring
pipe flows devices
4.5 Solve problems related to 4.1-
4.3 above Assess the
students.
General Objective 5.0: Understand Channel Flow
Week | Specific Learning Outcome: Teachers’ Activities Resources Specific Learning Teachers’ Resources
Outcome: Activities
5 5.1 Define an open channel flow Explain to students different White Boards, Computers, Identify different Show different Channel
5.2 Identify the instances where open channel flows Related Software, open channel flow open channel rectangular
open channel flow exists. PowerPoint Projectors, Flip flow chain, circular
5.3 Explain the terms, ‘wetted Charts, Interactive Boards, channel etc
perimeter’ (p) and ‘hydraulic mean Recommended textbooks,
depth (m) lecture notes & Related
Journals
General Objective 6.0: Understand the principles in Channel Flow
Week | Specific Learning Outcome Teachers’ Activities Resources Specific Learning Teachers’ Resources
Outcome Activities
6 6.1 Develop Chazi formula for a Show examples of calculations White Boards, Computers, Carry simple Demonstrate Channels
rectangular open channel on different open channel flows | Related Software, experiments and examples of
6.2 State the formula for flow in PowerPoint Projectors, Flip | determination of calculations on Fluid gauge
channels Charts, Interactive Boards, head loss due to different open
6.3 Determine the head loss due to Recommended textbooks, friction in an open channel flows
friction in an open channel flow lecture notes & Related channel flow
Journals
General Objective 7.0: Understand the different types of flow in open channel and the
parameters governing them.
Week | Specific Learning Outcome Teachers’ Activities Resources Specific Learning Teachers’ Resources
Outcome Activities




7 7.1 Derive the expression for the Show examples of calculations White Boards, Computers,
friction factor on different open channel flows | Related Software,
7.2 Solve simple problems related PowerPoint Projectors, Flip
to 3.7 above. Charts, Interactive Boards,
7.3 Determine the Reynolds Recommended textbooks,
number in a pipe flow lecture notes & Related
7.4 Calculate the friction loss Journals
along pipes.
General Objective 8.0: Know the working principles of positive displacement and rotor-dynamic machines and their relative uses.
Week | Specific Learning Outcome Teachers’ Activities Resources Specific Learning Teachers’ Resources
Outcome Activities
8 8.1 Classify hydraulic machines as | Explain the working principles | White Boards, Computers,
positive displacement and rotor- of positive displacement and Related Software,
dynamic machines. rotor-dynamic machines and PowerPoint Projectors, Flip
8.2 Give at least 3 examples for their relative uses Charts, Interactive Boards,
each type of machines in 4.1 above Recommended textbooks,
8.3 Describe the main parts of lecture notes & Related
positive displacement and rotor- Journals
dynamic machines
8.4 Explain the working principles
of positive displacement and rotor-
dynamic machines
General Objectives 9.0 :Understand the principles in reciprocating Pumps
Week | Specific Learning Outcome Teachers’ Activities Resources Specific Learning Teachers’ Resources
Outcome Activities
9 9.1 Identify the merits and Show the principles in White Boards, Computers,
demerits of each type of machines. | reciprocating Pumps Related Software,
9.2 Draw the essential parts of a PowerPoint Projectors, Flip
reciprocating pump and explain its Charts, Interactive Boards,
working principles. Recommended textbooks,
9.3 Draw the PV diagram for a lecture notes & Related
reciprocating pump for a complete Journals
working cycle.
9.4 Derive an expression for the
discharge from reciprocating
pump.
General Objective 10.0: Know the working principles of positive displacement and rotor-dynamic machines and their relative uses.
Week | Specific Learning Outcome Teachers’ Activities Resources Specific Learning Teachers’ Resources
Outcome Activities
10 11.1 Distinguish between single Demonstrate the working White Boards, Computers,

acting and double acting single
cylinder and multi-cylinder pumps

principles of positive
displacement and rotor-dynamic

Related Software,
PowerPoint Projectors, Flip




11.2 Define the terms coefficient
of discharge and percentage slip.

11.3 Draw the essential parts of a
centrifugal pump and explain its

working principles

machines and their relative uses

Charts, Interactive Boards,
Recommended textbooks,
lecture notes & Related
Journals

General Objective 12.0: Know the

working principles of Pumps

Week | Specific Learning Outcome Teachers’ Activities Resources Specific Learning Teachers’ Resources
Outcome Activities
11 11.1 Discuss the various types of Show different types of pumps White Boards, Computers,
centrifugal pumps. Related Software,
11.2 Draw the velocity triangles PowerPoint Projectors, Flip
for the inlet and outlet sides of the Charts, Interactive Boards,
impeller Recommended textbooks,
11.3 Explain the terms absolute lecture notes & Related
velocity and relative velocity. Journals
11.4 Develop an expression for the
work pump power
11.5 Explain the working
principles of impulse and reaction
turbines
11.6 Describe the pelton wheel and
explain its working principles
11.7 Draw the velocity triangles
and derive and expression for the
power of pelton wheel
General Objective 12.0: Know the working principles of positive displacement and rotor-dynamic machines and their relative uses.
Week | Specific Learning Outcome Teachers’ Activities Resources Specific Learning | Teachers’ Resources
Outcome Activities
11 12.1 Draw the velocity triangles Outline the working principles Power point

and derive an expression for the
power developed by a reaction
wheel

12.2 Define unit speed, unit

of positive displacement and
rotor-dynamic machines and
their relative uses

projector/whiteboard




discharge unit power and specific
speed for hydraulic machines.
12.3 Solve problems related to 1.3
above.

12.4 Explain the following
phenomena in fluid flow

13.5 Press surge, water hammer,
cavitation

13.6 Explain the effects of
problems on rotor dynamics
machines and their prevention

12 14.1 Conduct load tests on Conduct practicals on the White Boards, Computers, Demonstrate
reciprocating pump and analyze working principles of positive Related Software, PowerPoint practicals on the
the results. displacement and rotor-dynamic | Projectors, Flip Charts, working
14.2 Conduct load tests on machines and their relative uses | Interactive Boards, principles of
centrifugal pump and analyze the Recommended textbooks, positive
results. lecture notes & Related displacement
14.4 Conduct load test on pelton Journals centrifugal pumps and rotor-
wheel dynamic
14.5 Conduct load test on a Francis machines and
wheel their relative

uses

AssessmentThe continuous assessment tests and quizzes will be awarded 40% of the total score. The end of the semester examination will make up for the remaining 60%
of the total score.




Research Methods

PROGRAMME: PROGRAMME: HND IN GEOLOGICAL, MINING AND MINERAL

PROCESSING ENGINEERING.

Course: Research Methods

Course Code:
MPE 302

Contact Hours:
2HRS

Course Specification: Theoretical

Week | General Objective 1.0: Select a research topic.
Specific Learning Outcome Teachers Activities | Resources
1.1 Explain the criteria for 1 Advise * Reference Books
1-2 choosing a Research students on | * Project layout
topic. choice of * Examples
1.2 Choose a project or . * Library books
research topic relevant to project.
the area of
specialization.
Week | General Objective 2.0: Formulate a Research Problem.
Specific Learning Outcome Teachers Activities | Resources
2.1. Define a Research -do - -do -
Problem.
2.2. Explain aspects of
23 Research Problem
Formulate study
objectives
Define study area.
Week | General Objective 3.0: Know theoretical/conceptual basis of Research.




Specific Learning Outcome Teachers Activities | Resources
-do - -do -
3.1 Situate research within the
3-4 framework of theories, models
and concepts.
3.2 Discuss importance of
literature review.
3.3 Visit library to obtain literature
materials.
Week | General Objective 4.0: Know how to Analyze data.
Specific Learning Outcome Teachers Activities | Resources
4.1 Mention main sources of data. | * Guide student on
4.2 Discuss techniques of data project
collection: « Presentations
a. Laboratory.
b. Field survey/measurement
c¢. Questionnaire
d. Oral interviews.
Week | General Objective 5.0: Know how to present information/data
Specific Learning Outcome Teachers Activities | Resources
5.1 Explain how to present -do- » Computers
4-5 data in a manner suitable * Software

for research in the
following form: Tables,
Graphs, Charts, bars

5.2 Input information into
computer.

5.3 Print out results.




ASSESSMENT: The continuous assessment, tests and quizzes will be awarded 40% of the total score. The end of the Semester
Examination will make up for the remaining 60% of the total score.




Computer Applications in Extractive Industries

PROGRAMME: HIGHER NATIONAL DIPLOMA IN MINING ENGINEERING TECHNOLOGY

COURSE: Computer Applications in
Extractive Industries

Course Code: MPE 304

Contact Hours: 1L
3hrs/wk 2P

GOAL: To familiarize the student with the use of Software in solving mining Engineering Problems.

Course Specification: THEORITICAL CONTENT

PRACTICAL CONTENT

Week Specific Objective 1.0: Understanding Geological Database
1 Specific Learning Outcome: Teacher Activities Resources Specific Learning Teacher Resources
Outcome: Activities
1.1 Explain database concepts Show | Ask student to database | White Boards, Power Carries out the Demonstrate the Computers with
how importing data can be done concepts point projects, flip chest, | imputation of data such | imputing of data 2 students to 1
in Surpac Illustrate activities 1.1. to 1.4 | recommended as text files, CAD, CSV | into a General compute and at
1.2 Explain database mapping and with diagrams where | textbooks, White etc into SURPAC or any | Mincing Package least one
demonstrate how it can be done necessary Boards, lecture notes, other GMP (GMP) software such as
in Surpac Assess the students related journals Vocan,,, Surpac,
1.3 Show how importing data from Datamine or
CSV/ixt files can be done in Minesite
Surpac
Week General Objective 2.0: Understanding displaying and sectioning drill holes
2-3 Specific Learning Outcome: Teachers Activities Resources
2.1 Explain creating styles for drill lllustrate activities 2.1 to 2.6 White Boards, Power Displays exploration Demonstrates how
holes with computer demonstration point projects, flip chest, | drill holes and to display &
2.2 Explain different methods of where necessary. recommended manipulates some in Manipulate drill
displaying drill holes and demonstrate Assess the Students textbooks, White Surpac holes in Surpac or
how it can be done in Surpac Boards, lecture notes, Creates digitized any other GMP
2.3 Explain drill hole manipulation and related journals sections of drill holes
demonstrate how it can be done in White Boards, Power
Surpac o point projects, flip chest,
2.4 I_Exp_laln d_n‘ferent methods of _ recommended
sectioning drl_II holes and show how it textbooks, White
can be done in Surpac
2.5 Explain section objects Boards,. lecture - notes,
2.6 Show section grade calculation and related journals
how it can be done in Surpac
Week | General Objective 3.0: Understand Solid Modeling
4-5 Specific Learning Outcome: Teachers Activities Resources
3.1 Show how to create different solids | * Ask students to solid Recommended
using various functions and how it can modeling textbooks lecture notes
be done in Surpac * [llustrate activities 5.1. t0 5.4 | & Related Journals
3.2 Discuss Bifurcation and show how with computer demonstration
it can be done in Surpac where necessary.
3.3 Explain volume calculations and * Assess the students
show how it can be done in Surpac
3.4 Explain Solid tools and
manipulation with surfaces (open pits)
Week General Objective 5.0: Understanding Block Model Setup




4.1 Explain block modeling concepts
and demonstrate how it can be done in
Surpac Software

4.2 Show how to create a block model
and demonstrate how it can be done
using Surpac Software

4.3 Explain creating attributes and
demonstrate how it can be done in
Surpac Software

4.4 Explain creating/applying
constraints

4.5. Explain Section and plan plots and
how it can be done in Surpac Software
4.6. Explain Section and section plots
and how it can be done in Surpac
Software

4.6. Explain Manual plotting method
and demonstrate how it can be done in
Surpac Software

* Ask the student to explain
block modeling concepts.
lllustrate activities 9.1 to 9.4
with Computer Demonstration
where necessary.

Assess the students

White Boards, Power
point projects, flip chest,
recommended
textbooks, White Boards,
lecture notes, related
journals

Week | General Objective 5.0: Understand the Open-Pit Optimization
8-9 Specific Learning Outcome: * Ask students to explain “ Carry out a simple Demonstrate how | “
5.1 Explain the concept of open pit optimization optimization exercise on | to do a simple
optimization in near surface *Describe block value a given block model optimization on a
deposits calculation using little 4X or other block model
5.2 Describe the calculations of » Demonstrate how to carry optimization packages
block values in a block model | out an optimization exercise
5.3 Lists parameters to be in whittle 4X.
considered as important in calculating
block values
5.4 List parameters to be used in
analyzing output for an
optimization programme
Use the whittle 4 — x to
carryout an optimization
exercise in a given block
model
Week | General Objective 6.0: Understand Mine Design/Mineral Process Design using Software
10-11 Specific Learning Outcome: | Teachers Activities | Resources




etc

6.1Explain the use of software in

designing mines (both surface and

underground)

6.2 Describe special features of
designing surface mines in
General Mining packages
(GMPS)-

a. Use of strings and wireframes

b. Plotting roads, bemrs banches

c. Drilling and blasting designs

6.3 Describe special features of
designing underground mines
in General Mining packages
(GMPS)

6.4 Explain the use of software in
mineral process design (both
for comminution and
concentration.

6.5 Describe the various criteria in
designing mineral processes:

. Comminution operation;
1. Concentration operation;
IIl. Tailings disposal;

\A Water treatment and
recycling
V. Materials handling

Ask student to

il

Describe the
process of designing
surface mines using
General Mining
Packages (GMP)

1  Describe the use of
GMPs in designing
underground Mines

1 Assess the student

Carry out simple design
process in Surface
mines eg Ramp, berme
& bench design

Demonstrate the
simple design of
surface &
underground
structures using
Surpac or any
other GMP

Week

General Objective 7.0: Understand the use of Specialist software in Mining Engineering/Minerals Engineering

12

Specific Learning Outcome:

Teachers Activities

Resources

7.1 List commercially available
specialist software for Mining/Minerals
applications.

Ask student to
*Describe the use of specialist

software in Mining Engineering,

e.g TALPAC,
MINPRO,CSIRO,SURPAC ASPEN
Vnet, Ventsim, Isatis etc

7.2 Describe the area of application of
the software listed in 8.1 above.

such as TALPAC, Vnet PC,
Isatic etc

Use any given specialist
software to do an
exercise in Mining
Planning or design e.g
fleet size, vant...., ram
design etc

Demonstrate the
use of any
specialist and
software

At least
additional
specialist
software should
be available for
demonstration

ASSESSMENT: The continuous assessment, tests and quizzes will be awarded 40% of the total score. The end of the Semester Examination will make up for the remaining 60%
of the total score.




Principles of Extractive Metallurgy

PROPROGRAMME: HIGHER NATIONAL DIPLOMA IN MINERALS ENGINEERING

COURSE: PRINCIPLES OF EXTRACTIVE METALLURGY

COURSE CODE: MLE 304

CONTACT HOURS: 2HOURS

GOAL: The Course is designed to acquaint students with the Principles of Metal Recovery from Ores by

Metallurgical Processes

COURSE SPECIFICATION: THEORETICAL CONTENT

PRACTICAL CONTENT

Week | General Objective 1.0: Know the application of metallurgical thermodynamics to extraction.
Specific Learning Outcome Teachers’ Activities Resources Specific Teachers’ Resources
Learning Activities
Outcome
1-2 1.1 Explain the thermodynamic | Illustrate smelting of oxide White Boards, Computers,
stability of oxides. ores, using thermodynamic Related Software, PowerPoint
1.2 Draw and explain the principles Projectors, Flip Charts,
Ellingham diagram. -Assess students on the Interactive Boards,
1.3 Use 1.2 above to explain above Recommended textbooks,
the carbon-carbon monoxide lecture notes & Related
smelting of oxide Ores. Journals /Ellingham
1.4 Use 1.2 above to explain diagrams/thermodynamic
hydrogen smelting of oxide tables
Ores.
1.5 Explain metallothermic
smelting of oxide Ores, using
thermodynamic principles
General Objective 2.0: Understand agglomeration, sintering and pelletizing.
Week | Specific Learning Outcome: Teachers’ Activities Resources Specific Teachers’ Resources
Learning Activities
Outcome
3-4 2.1 Explain agglomeration, Demonstrate agglomeration, | Power point projectors
briquetting, sintering and techniques and their /Whiteboard
pelletizing and their applications
applications.
General Objective 3.0: Understand the smelting of oxide Ores.
Week | Specific Learning Outcome: Teachers’ Activities Resources Specific Teachers’ Resources
Learning Activities
Outcome
5-6 3.1 Describe the typical Ilustrate local smelting White Boards, Computers,
smelting processes for: processes for iron ore, tin Related Software, PowerPoint
(a) Iron Ore. ore etc Projectors, Flip Charts,




(b) Tin Ore etc.

assess students on the above

Interactive Boards,
Recommended textbooks,
lecture notes & Related
Journals

General Objective 4.0: Understand the smelting of sulphide Ores.
Week | Specific Learning Outcome: Teachers’ Activities Resources Specific Teachers’ Resources
Learning Activities
Outcome
7-8 4.1 Define roasting and explain | Show typical smelting White Boards, Computers,
its main purposes. processes of sulphide Ores; Related Software, PowerPoint
4.2 Explain the use of Kellog e.g. Copper, Lead-Zinc, etc. | Projectors, Flip Charts,
diagram in roasting. Assess students on the above | Interactive Boards,
4.3 Describe the various Recommended textbooks,
roasting techniques. lecture notes & Related
4.4 Describe matte-smelting. Journals
4.5 Describe matte-conversion
to metal.
4.6 Describe the typical
smelting processes of sulphide
Ores; e.g. Copper, Lead-Zinc,
etc.
General Objective 5.0: Understand Hydrometallurgical refining.
Week | Specific Learning Outcome: Teachers’ Activities Resources Specific Teachers’ Resources
Learning Activities
Outcome
9-10 5.1 Explain the thermodynamics | Explain Hydrometallurgical | White Boards, Computers,

of aqueous solution.
5.2 Draw and explain
Potential/pH diagram.
5.3 Use 5.2 above to explain the
leaching of oxide Ores.
5.4 Describe various leaching
methods.
5.5 Describe the purification of
leach liquor.
5.6 Describe various methods of
concentrating the leach solution.
5.7 Describe various methods of
metal recovery from solution,
e.g.:

- cementation

- electrolysis

procedures for copper and
gold in the laboratory
Assess students on the above

Related Software, PowerPoint
Projectors, Flip Charts,
Interactive Boards,
Recommended textbooks,
lecture notes & Related
Journals, pH Diagram, metal
specimens




- precipitation, etc.
5.8 Describe typical
Hydrometallurgical procedure
for copper and gold.

General Objective 6.0: Understand pyrometallurgy and electrolytic refining.

Week | Specific Learning Outcome: Teachers’ Activities Resources Specific Teachers’ Resources
Learning Activities
Outcome

11-12 6.1 Define pyrometallurgical Explain laboratory White Boards, Computers,

refining.

6.2 Describe the refining of
metals using the method in 6.1
above.

6.3 Explain the principles of
electrolytic refining of metals.
6.4 Describe the electrolytic
refining of selected metals
(Copper, Tin)

procedure for
Pyrometallurgical and
electrolytic refining

Assess students on the above

Related Software, PowerPoint
Projectors, Flip Charts,
Interactive Boards,
Recommended textbooks,
lecture notes & Related
Journals

AssessmentThe continuous assessment tests and quizzes will be awarded 40% of the total score. The end of the semester examination will make up for the remaining 60% of

the total score.




Unit Processes in Mineral Processing

PROGRAMME: HIGHER NATIONAL DIPLOMA IN MINERALS ENGINEERING

COURSE: UNIT PROCESSESS IN
MINERAL PROCESSING

COURSE CODE: MLE 306

CONTACT HOURS: 5Hours

GOAL: The Course is Designed to Give the Students an Indepth Knowledge of the Principles and Practice of Ore Beneficiation

COURSE SPECIFICATION : THEORETICAL CONTENT

PRACTICAL CONTENT

Week | General Objective 1.0: Understand Comminution theory and various size reduction techniques..
Specific Learning Outcome Teachers’ Activities Resources Specific Learning Teachers’ Resources
Outcome: Activities
1-4 1.1 Define Rittinger, Kick and | -Show layout of size White Boards, Computers, Carry out comminition in | -Demonstrate
Bond's Laws of Comminution | reduction equipment Related Software, the laboratory experiments on -Laboratory
1.2 Explain the laws in 1.1 PowerPoint Projectors, Flip communition in the | crushers
above. Charts, Interactive Boards, - Carry out grindability laboratory Laboratory

1.3 Compute the Bond's
work index of selected ores.

1.4 List and describe
Various size  reduction
techniques.

15 State areas of

each

application of
technique in 1.4 above.

1.6 Describe the various stages
of crushing.

1.7 Describe the various types
of crushers and the stages at
which they are used.'

1.8 Describe the construction
of the crushers in 1.7 above.
1.9 Explain the motion of the
charge in a tumbling mill.
1.10 Describe the various
types of tumbling mills.

1.11 Describe open and close
circuit grinding and determine
circulating load ratio of closed
circuit grinding.

1.12 Describe other types

of grinding mils (e.g. roll

and vibratory mills).

1 .13 Describe the various
types of particle size

- Assess the student on the

above

-Explain size reduction

techniques

Recommended textbooks,
lecture notes & Related
Journals/

test and determine

Bond’s work-index of

unknown Ore

Carry out screen
analysis for selected
Ores.

Perform an
experiment on the
determination of
industrial screen
efficiency.

-Demonstrate the
determination of
Bond’s Work
Index of various
minerals

Demonstrate an
experiment on
the
determination of
industrial screen
efficiency.

tumbling mills
-Mineral samples
-Sieve shaker

sieves, mineral
samples etc




analysis techniques. '

1.14 Describe various types
of industrial screening
machine.

1.15 Describe the principles
of various types of
classification techniques.
1.16 List various types and
the application of classifiers
(e.g. spiral, rake, and
hydrocyclone etc.).

1.17 Describe the
construction of cyclone
classifier.

1.18 State factors that affect
the performance of
classifier in 1.16 above.

General Objective 2.0: Unders

tand solid-liquid separation.

Week

Specific Learning Outcome:

Teachers’ Activities

Resources

Specific Learning
Outcome:

Teachers’
Activities

Resources

5-9

2.1 Explain settling principles
in Solid - liquid separation
process, .

2.2 Describe the principle of
filtration.

2.3 List commonly used
coagulants and flocculants in
2.1 above.

2.4 List and describe the
various settling machines (e.g.
settling tanks, cones, thickner,
hydro cyclones, centrifuges).
2.5 List and describe the
various filtration machines
(e.g. drum, disc filters, filter
press, belt filters etc.).

2.6' Describe the theory of
drying.

2.7 Describe the various
dryers and their applications.

Show various solid-
liquid separation
equipment

« Assess the student on
the above

White Boards, Computers,

Related Software, PowerPoint

Projectors, Flip Charts,
Interactive Boards,
Recommended textbooks,

lecture notes & Related Journals

Carry out simple solid-
liquid separation

Demonstrate solid-
liquid separation

Filters,
Centrifuges,
settling tanks,
oven reagents,
hydrocyclones,
minerals samples

General Objective 3.0: Understand Tailings disposal tec

hniques.

Week

Specific Learning Outcome:

Teachers’ Activities

Resources

Specific Learning Outcome:

Teachers’
Activities

Resources

10-12

3.1 Explain the environmental

Explain tailings

White Boards, Computers,

Carry out proper tailings

Demonstrate

Generated tailings




need for proper tailings
disposal.

3.2 Describe the
methods of tailing
disposal.

disposal methods.
* Assess the student on
the above

Printers, Related
Software, Lecture notes
etc

disposal on laboratory scale

laboratory tailings
disposal and
industrial visit

in and perform
laboratory, tailings
disposal containers

AssessmentThe continuous assessment tests and quizzes will be awarded 40% of the total score. The end of the semester examination will make up for the remaining 60%

of the total score.




Mineral Economics

PROGRAMME: HIGHER NATIONAL DIPLOMA IN MINING
ENGINEERING/GEOLOGICALENGINEERING/MINERAL PROCESSING ENGINEERING

COURSE: MINERAL ECONOMICS

| COURSE CODE: MPE 403

| CONTACT HOURS 2HRS/WK

Course Specification: THOERITICAL CONTENT Goal: The course is designed to acquaint students with the
economics applicable to national and global exploitation of minerals.

PRACTICAL CONTENT

Week | General Objective 1.0: Appreciate the relevance of mineral economics in national development.
Specific Learning Outcome: Teachers Activities Resources
1 1.1 Outline the history of mining in | = Ask student read about White Boards, Computers, Related
Africa eg: (a) Pre-Colonial era with the history of mining in Software, PowerPoint Projectors,
respect to (i) gold, salt, cassiterite Nigeria and Africa; Flip Charts, Interactive Boards,
and Iron in West Africa. (ii) | * Ask student explain the Recommended textbooks, lecture
Copper mining in Congo and role of minerals and notes & Related Journals
Central  Africa. (iii) lron-Age mining in the
civilization on the banks of the development of Africa
Nile and Southern Africa; (b) and Nigeria in particular.
European Settlers in South Africa
and the kimberley diamond rush.
1.2 Review the role of Africa Minerals
in World Economy.
1.3 Review the development and
prospects of mining in Africa, (e.g.
Nationalization, joint venture, state
owned mining contracts).
1.4 Review the position of the
Nigerian Minerals Industries (Iron,
Steel, Petroleum, Coal, Tin, etc).
1.5 Describe the development and
prospects of 1.4 above.
General Objective: 2.0: Appreciate the need for mineral conservation.
Week | Specific Learning Outcome: Teachers Activities Resources
2 2.1 Explain how the following factors | =  Ask students to explain White Boards, Computers, Related

influence Mineral conservations: -
(i)Demand(ii) Supply(Hi) Control
(iv) Technology.

2.2 State reasons why many Nations
conserve Minerals. Explain Mining
Policies on the following basis:(i)
Company (ii) Governmental (iii)
Multinational.

2.3 Narrate the packages of incentives
available to the Minerals industry.

factors that influence
mineral conservation and
relate them to the mineral
industry in Nigeria.

Ask students to give
examples of incentives in
the Nigerian mineral
industry.

Software, PowerPoint Projectors,
Flip Charts, Interactive Boards,
Recommended textbooks, lecture
notes & Related Journals




General Objective 3.0: Understand national economy

Week | Specific Learning Outcome: Teachers Activities Resources
3 3.1 Explain National Economy with. | 1 Ask the student to explain | White Boards, Computers, Related
respect to the Gross National the influence of mineral Software, PowerPoint Projectors,
Product (GNP), Mineral occurrence and Flip Charts, Interactive Boards,
Resources, and Economic growth. development on Nation’s | Recommended textbooks, lecture
3.2 Explain the influence of Minerals economy, and relate this notes & Related Journals
on the Nation's economy to Gross National Product
3.3 Explain the emergence of Minerals (GNP).
Industry sector as a significant | §  Assess the Student
factor of economic development,
based on 3.2 above.
General Objective 4.0: Understand the nature of mineral markets and prices.
Week | Specific Learning Outcome: Teachers Activities Resources
4 4.1 State the main mineral markets eg:- | §  Ask student to explain the | White Boards, Computers, Related
(i) London Metal Exchange features and modes of Software, PowerPoint Projectors,
(LME): (ii) New York Commodity operations of the Nigerian | Flip Charts, Interactive Board,
Exchange, (iii) Tokyo Commodity Stock Exchange and other | Recommended textbooks, lecture
Exchange, (iv) Nigerian Stock mineral markets; ask notes & Related Journals, charts,
Exchange (NSE). students to perform government’s official publications,
4.2 Describe each market in 4.1 above mineral prices fixing bulletins and charts relating to
and the mode of operation with methods. mineral markets.
respect to structure, demand and
supply.
4.3 Explain the process of fixing
mineral prices based on: (i)
Moving averages method. (ii)
exponential smoothing method.
General Objective 5.0: Know sales procedure for Mineral Products and the activity of cartels.
Week | Specific Learning Outcome: Teachers Activities Resources
5 5.1 State contractual arrangements | Ask student to: White Boards, Computers, Related
relating to prospecting agreements, | 1 explain smelting contracts | Software, PowerPoint Projectors,

vendor interests, purchase option,
etc.

5.2 Explain  types of Smelting

and relate them to mineral
marketing;
Identify different

Flip Charts, Interactive Board,
Recommended textbooks, lecture

notes & Related Journals




Contracts e.g.: (i) Ore purchase components of smelting;

agreement.(ii) Tell agreement. explain the activities of

5.3 State deductions from gross market minerals-controlling
value of Ore (e.g. Smelting organizations and identify
changes, marketing changes). their features

5.4 Describe main components of | § Assess student
smelting agreement e.g.. (i)
Duration of agreement. (ii)
Termination of agreement. (iii)
Subsidiary options.  (iv)  Taxes
and demurrages. (v) Penalties and
Bonuses. (vi) Schedule.

5.5 State Organizations controlling
different minerals and Oils e.qg.: (i)
International Tin Council (ITC) (ii)
Association of Tin Producing

Countries (A TPC),  (iii)
Intergovernmental ~ Council  of
Copper  Exporting  Countries
(CIPEC). (iv) Zinc and Lead
International Services (ZALIS). (v)
Organization of Petroleum
Exporting Countries (OPEC).

5.6 Narrate the roles of the
organizations above.

5.7 Explain obstacles in formulating
commodity Agreements for other
minerals.

ASSESSMENT: The continuous assessment, tests and quizzes will be awarded 40% of the total score. The end of the
Semester Examination will make up for the remaining 60% of the total score.




Transport Phenomena

PROGRAMME: HIGHER NATIONAL DIPLOMA IN MINERAL ENGINEERING

COURSE: TRANSPORT PHENOMENA

| COURSE CODE: MLE 401

| CONTACT HOURS: 3Hours

GOAL.: The Course is designed to Acquaint the Students with Transport Phenomena in the Mineral Processing Industry

COURSE SPECIFICATION: THEORETICAL CONTENT

Week | General Objective 1.0: Material and Energy Balance
Specific Learning Outcome Teachers’ Activities Resources Specific Learning Teachers’ Resources
Outcome Activities
1-2 1.1 Explain the principles of | lllustrate the principles of | White Boards, Computers,
material balancing in | material and energy | Related Software,
mineral processing/ | balancing in  mineral | PowerPoint Projectors,
extractive metallurgy processing/ extractive | Flip Charts, Interactive
1.2 Explain the principles of | metallurgy Boards, Recommended
energy balancing in mineral | Assess the students on textbooks, lecture notes &
processing/extractive materials and energy Related Journals
metallurgy balance
1.3 Discuss the importance of
material balancing in 1.1 and
1.2 above.
General Objective 2.0: Heat Transfer
Week | Specific Learning Outcome Teachers’ Activities Resources Specific Learning Teachers’ Resources
Outcome Activities
3-6 2.1 Explain heat transfer | Demonstrate the application | White Boards, Computers,
medium, conductors, | of heat transfer in minerals | Related Software,

convention and radiation

2.2 Explain steady and unsteady
heat flow

2.3 State and explain
Kirchhoff’s and  Stefan
Boltzmann’s law  on
radiation/calculations

2.4 Define and explain thermal
conductivity, heat transfer,
coefficient of thermal
resistance Perform
calculations related to 2.4

engineering

Assess the students on the
above

PowerPoint Projectors, Flip
Charts, Interactive Boards,
Recommended textbooks,
lecture notes & Related
Journals




above

2.5 Apply dimensional analysis
to heat flow analysis

2.6 Explain heat insulation, its
economic and technological
benefits

2.7 Explain application of heat
transfer in minerals
engineering

General Objective 3.0: Mass Tral

nsfer

Week

Specific Learning Outcome

Teachers’ Activities

Resources

Specific Learning
Outcome

Teachers’
Activities

Resources

7-10

3.1 Define and explain mass
flux in terms of mole
fraction, mass fraction

3.2 Express and explain the
basic equation of mass
transfer

3.3 Explain steady and unsteady
mass transfer

3.4 Explain  mass transfer

coefficients involving natural

convection over vertical plane at

low molar concentrations (b)

forced lamina convection over a

flat plate and  formulae

applications

3.5 State examples of film,
surface removal and other
models as simplified
approaches to mass transfer
problem

3.6 Explain Turbo heat flow as a
mode of mass transfer

3.7 Relate mass transfer to
minerals engineering

Illustrate the relationship of
mass transfer to mineral
engineering

Assess the students on the
above

White Boards, Computers,
Related Software,
PowerPoint Projectors, Flip
Charts, Interactive Boards,
Recommended textbooks,
lecture notes & Related
Journals

General Objective 4.0: Mechanis

m of Diffusion

Week

Specific Learning Outcome

Teachers’ Activities

Resources

Specific Learning
Outcome

Teachers’
Activities

Resources

11-12

4.1 Define diffusion, state and

explain ~ Flick’s law  of
diffusion

4.2 Explain  coefficient  of
diffusivity

4.3 Solve diffusion related

Demonstrate the mechanism
of Diffusion

* Assess the student on the
above

White Boards, Computers,
Related Software,
PowerPoint Projectors, Flip
Charts, Interactive Boards,
Recommended textbooks,
lecture notes & Related




problems Journals Power point
projector/whiteboard

AssessmentThe continuous assessment tests and quizzes will be awarded 40% of the total score. The end of the semester examination will make up for the remaining 60% of
the total score.




Fuels and Refractories

ROGRAMME: HIGHER NATIONAL DIPLOMA IN MINERALS ENGINEERING

COURSE: FUELS AND REFRACTORIES COURSE CODE: MLE 403 CONTACT HOURS:4 Hours

GOAL: The Course is designed to Acquaint Students with the Knowledge and Use of Fuels, and also with the Properties, Production and Application of Simple
Refractories

COURSE SPECIFICATION: THEORETICAL CONTENT PRACTICAL CONTENT
Week General Objective 1.0: Know the main fuels used in mineral processing and the reasons underlying their selections.
Specific Learning Outcome Teachers’ Activities Resources Specific Learning Teachers’ Resources
Outcome Activities
1.1 Define the term "fuel". Ilustrate different types of White Boards, Computers, 1.4 Identify the Illustrate Hydrocarbon samples
1.2 Classify different types of | fuels Related Software, composition and different types of | White Boards, Computers,
fuels: (a) fossil fuels (e.g. coal, | Assess students on the above | PowerPoint Projectors, Flip | relevant properties | fuels Related Software,
crude oil, and their Charts, Interactive Boards, of Assess students | PowerPoint Projectors, Flip
derivatives). (b) non-fossil Recommended textbooks, fuelsinl .2 on the above Charts, Interactive Boards,
fuels (e.g. wood, charcoal). lecture notes & Related Recommended textbooks,
1.3 List occurrence of fossil Journals /Fossil fuel lecture notes & Related
fuels in Nigeria. Samples Journals /Fossil fuel
Samples
General Objective 2.0: Know methods of testing fuels and the significance of the properties determined.
Week Specific Learning Outcome: Teachers’ Activities Resources Specific Learning Teachers’ Resources
Outcome Activities
2-3 2.1 Describe the analysis of Explain analysis/test White Boards, Computers, Perform Demonstrate Samples of Coal, Furnaces,
coal for volatile matter, methods for fuels Related Software, analysis/test for analysis/test ovens, crucibles,
moisture and ash content. -Assess students on the PowerPoint Projectors, Flip | fuels methods for calorimeter etc
2.2 Describe the determination | above Charts, Interactive Boards, fuels
of swelling index of coal. Recommended textbooks, -Assess students
2.3 Classify coal. lecture notes & Related on the above
2.4 Determine the calorific Journals /coal, oil and gas
value of a fuel. samples

2.5 Determine the viscosity and
flash-point of an oil.

2.6 Describe the Orsat method
of gas analysis.

2.7 Explain the factors
influencing the choice of fuel
for mineral processing.

2.8 Describe the use of solid,
gaseous and liquid fuels in
mineral processing.

2.9 Highlight the need for
conservation of non-renewable
fuel Resources.




Samples | General Obijective 3.0: Understand fuel combustion.
Week Specific Learning Outcome Teachers’ Activities Resources Specific Learning | Teachers’ Resources
Outcome Activities
4 3.1 Explain the combustion of | Explain combustion White Boards, Computers, Carry out Demonstrate White Boards, Computers,
fuel such as solid fuel, reactions of fuels. Related Software, PowerPoint | combustion combustion Related Software,
pulverized fuel, liquid fuel, Assess students on the above | Projectors, Flip Charts, reactions of fuels. | reactions of PowerPoint Projectors, Flip
gaseous fuel Interactive Boards, fuels. Charts, Interactive Boards,
3.2 Describe combustion Recommended textbooks, Assess students | Recommended textbooks,
reactions of fuels. lecture notes & Related on the above lecture notes & Related
3.3 Explain the factors Journals /Different types of Journals /Different types of
affecting the temperature burners burners
attained in the combustion of
fuel and the advantage of
achieving high flame
temperature.
3.4 Describe methods of
attaining high thermal
efficiency and utilizing surplus
(waste) heat.
3.5 Describe recuperators,
regenerators and muffles.
General Objective 4.0: Know the safety hazards in handling and storage of fuels.
Week Specific Learning Outcome Teachers’ Activities Resources Specific Learning | Teachers’ Resources
Outcome Activities
5 4.1 State the safety hazards in Explain precautions and safe | White Boards, Computers, Visit chemical and | Demonstrate Power point
handling and storage of solid, handling and storage of Related Software, PowerPoint | Fuel storage precautions in projectors/Whiteboard
gaseous and liquid fuels. solid, gaseous and liquid Projectors, Flip Charts, facilities safe handling
4.2 Describe the precautions in | fuels. Interactive Boards, and storage of
safe handling and storage of Assess students on the above | Recommended textbooks, solid, gaseous
solid, gaseous and liquid fuels. lecture notes & Related and liquid fuels.
Journals Assess students
on the above
General Objective 5.0: Understand the Scope and Terminology of Refractories.
Week Specific Learning Outcome Teachers’ Activities Resources Specific Learning | Teachers’ Resources
Outcome Activities
6 5.1 Define refractory material. Distinguish refractories by | White Boards, Computers, Identify different | Distinguish Various samples of
5.2 Describe refractories | chemical compositions, and | Related Software, PowerPoint | types of refractories by | refractory materials
according to their chemical | behavior Projectors, Flip Charts, refractories chemical
compositions:- Fire clays, silica, | Assess students on the Interactive Boards, compositions,
alumino-silicates, ganister, | above Recommended textbooks, and behavior
magnesite, dolomite, chromo- lecture notes & Related Assess students
magnesite, magnesite-chrome, Journals on the above.

carbon bricks, insulating refrac-




tories, and special refractories
(zirconia, Thoria, Beryllia).

5.3 Classify refractories by their
behaviour - acid, basic, and
neutral.

5.4 Explain the classification in
5.3 above.

5.5 Describe the AlOs - SiO;
equilibrium diagram and
indicate the various kinds of
Bricks based on the system and
their approximate maximum
working temperatures, e.g. fire
bricks, high alumina bricks, and
silica bricks.

Show different
types of
refractory
materials

General Objective 6.0: Understand the production of refractory materials.

Week

Specific Learning Outcome

Teachers’ Activities

Resources

Specific Learning
Outcome

Teachers’
Activities

Resources

7-8

6.1 Explain moldable and castable
types of refractories.

6.2 Describe hand moulding
technique.

6.3 Describe extrusion method.
6.4 Describe fusion-cast as an
electric arc process.

6.5 Describe dry-pressing process.
6.6 Describe the methods of
producing insulating refractory
bricks.

6.7 Describe the slip-casting
method and application.

6.8 Draw a flow diagram for the
processing steps of (6.2-6.6)
above.

6.9 Undertake the production of a
typical refractory material using
any of the methods above.

Explain the production of
typical refractory material
using any of the methods

Assess students on the
above

White Boards, Computers,
Related Software,
PowerPoint Projectors, Flip
Charts, Interactive Boards,
Recommended textbooks,
lecture notes & Related
Journals /Furnace/refractory
bricks molds

Demonstrate the
production of
typical refractory
material using
any of the
methods

Assess students
on the above

Furnaces, refractory brick
molds.

General Objective 7.0: Understand furnaces and firing methods in furnaces.

Week

Specific Learning Outcome

Teachers’ Activities

Resources

Specific
Learning
Outcome

Teachers’
Activities

Resources

7.1 List and explain the feature

Show the most commonly

White Boards, Computers,

Identify furnaces

Demonstrate the

Refractories, kilns




9 of various types of furnaces and | used Kilns. Related Software, PowerPoint | and kilns use of refractories
firing in furnaces. Assess students on the Projectors, Flip Charts, and kilns to
7.2 Describe the most commonly | above. Interactive Boards, produce
used furnaces in minerals Recommended textbooks, refractories
engineering. lecture notes & Related
7.3 Explain the effect of Journals /Furnaces/Refractory
temperature in furnaces. bricks
7.4 Explain the methods of
measuring temperature in kilns.
7.5 Explain the importance of
firing shrinkage and porosity in
clays.
General Objective 8.0: Understand the requirements of refractories used in mineral processing kilns/furnaces.
Week Specific Learning Outcome Teachers’ Activities Resources Specific Teachers’ Resources
Learning Activities
Outcome
10-11 8.1 Explain the significance of | Explain laboratory tests of | White Boards, Computers, Determine Demonstrate Furnaces, Refractory
the following refractory refractory properties Related Software, PowerPoint | refractories of laboratory tests of bricks, Strength testing
properties: refractoriness, Assess students on the Projectors, Flip Charts, materials. refractory machines etc
resistance to thermal shock, above Interactive Boards, Determine properties
strength dimensional stability, Recommended textbooks, resistance to Assess students on
abrasion resistance, resistance lecture notes & Related thermal shock the above
to attack by slag, gas or Journals /Apparatus for etc.
material  being  processed, measuring refractory
thermal conductivity, thermal properties
capacity and permeability.
8.2 Describe the tests for the
following properties of
refractory: refractoriness under
load, resistance to thermal
shock, modulus of rupture.
General Objective 9.0: Know the application of refractories.
Week Specific Learning Outcome Teachers’ Activities Resources Specific Teachers’ Resources
Learning Activities
Outcome
12 9.1 Explain the importance of Enumerate the types of White Boards, Computers, Identify types of | Show the types of Refractories, furnaces

refractories in mineral
processing.

refractories used in
different parts of

Related Software, PowerPoint
Projectors, Flip Charts,

refractories,
furnaces and

refractories.




9.2 Describe the types of furnaces/kilns used in Interactive Boards, kilns. Show the

refractories used in different mineral processing. Recommended textbooks, construction of
parts of furnaces/kilns used in Assess students on the lecture notes & Related refractories in
mineral processing. above Journals Kilns

9.3 State the refractories used in
kiln-building for ceramic ware
firing.

AssessmentThe continuous assessment tests and quizzes will be awarded 40% of the total score. The end of the semester examination will make up for the remaining 60% of
the total score.




Mineral Concentration

PROGRAMME: HIGHER NATIONAL DIPLOMA IN MINERAL PROCESSING ENGINEERING

COURSE: MINERAL CONCENTRATION

COURSE CODE: MLE 405

CONTACT HOURS: 5Hours

GOAL: The Course is Aimed at Giving the Students an In-depth Knowledge of the Princi

ples and Practice of Ore Beneficiation in Mineral Processing

COURSE SPECIFICATION: THEORETICAL CONTENT

PRACTICAL CONTENT

Week | General Objective 1.0: Understand froth flotation principles and practice
Specific Learning Outcome Teachers’ Activities Resources Specific Learning Teachers’ Activities | Resources
Outcome
1-3 1.1 Explain the principle of froth | Explain laboratory scale White Boards, Carry out an Demonstrate Sample of Pb/Zn/Cu
- flotation. flotation and metallurgical Computers, Related experiment on selective | laboratory scale Ore Sample, machine,
1.2 State flotation reagents and accounting Software, PowerPoint | flotation of Pb/Zn ore flotation and reagents, etc.
their functions (e.g. collectors, Projectors, Flip Charts, metallurgical
frothers, modifiers, flocculants, Assess the students Interactive Boards, Determine the effect of | accounting
and depressants). Recommended particle size, and
1.3 Describe laboratory and textbooks, lecture reagent concentration Demonstrate the
industrial flotation machines. notes & Related of flotation. effect of particle size,
1.4 Describe typical flotation Journals /flotation and reagent
circuits for lead-zinc, barite machine/Ore concentration of
fluorite, gold, etc. samples/PC and flotation.
1.5 Explain inventory and Spreadsheet
metallurgical accounting.
1.6 Perform simple calculations
on 1.5 above.
General Objective 2.0: Understand Gravity Separation Techniques.
Week | Specific Learning Outcome Teachers’ Activities Resources Specific Learning Teachers’ Activities | Resources

Outcome




4-8

2.1 Explain the principle of gravity
separation.

2.2 Describe the various gravity
separation techniques.

2.3 List the gravity separation
equipment (e.g. jigs, shaking
tables, sluices, spiral concentrators,
Reichert cones).

2.4 Explain the operational
principles of the equipment in 2.3
above.

2.5 Explain the principle of heavy
media separation. List and
describe the most commonly used
heavy liquid and media.

2.6 Describe the various heavy
media separation equipment.

2.7 Construct partition curves and
use the partition curves

constructed and explain the
concept of efficiency of heavy
media separation.

Explain various
separation techniques on
laboratory scale

Assess the students

White Boards, Computers,
Related Software,
PowerPoint Projectors,
Flip Charts, Interactive
Boards, Recommended
textbooks, lecture notes &
Related Journals / flotation
reagents/ Jig machine/
shaking table (air and
water)/ Ore samples/ PC
and Spreadsheet/ Heavy
media (reagents)

Carry out experiment
on jigging and tabling
operations.

Carry out laboratory
heavy liquid tests

Demonstrate
experiment on
jigging and tabling
operations.

Various gravity
concentration
equipment, iron-ore, tin-
ore samples, etc.

2.8 Determine the efficiency of
heavy medium separation

from the partition curve in 2.7
above.

2.10 Use the data in 2.9 to
construct coal-washability curves.
2.11 Interpret the curves in 2.10
above.

Carry out coal
washability experiment

Demonstrate coal
washability
experiment

Coal sample, Beakers
Reagents




General Objective 3.0: Know Mag

netic and High-Tension concentration processes.

Week | Specific Learning Outcome Teachers’ Activities Resources Specific Learning Teachers’ Activities | Resources
Outcome
7-8 3.1 Explain the theory of Highlight the theory of | White Boards, Computers, | Carry out a case-study | Demonstrate Magnetic Separation
magnetic separation. Magnetic separation, | Related Software, | on beach sand | experiments on beach | machine( e.g Drum,
3.2 List the various types of types and equipment. PowerPoint Projectors, | processing using | sand processing using | Disc  separators etc),
magnetic separators. Flip Charts, Interactive | magnetic and high- | magnetic and high- | beach sand samples,
3.3 Describe the various magnetic Boards, Recommended | tension separators. tension separators | other ores.
separators (e.g. low textbooks, lecture notes and magnetic
intensity, high intensity, wet and separation.
dry separators).
3.4 Explain magnetizing
Roasting.
3.5 Explain the principle of high-
tension separation.
#
General Objective 4.0: Know other concentration processes.
Week | Specific Learning Outcome | Teachers’ Activities | Resources | Specific Learning | Teachers’ Activities | Resources




QOutcome

9-10 3.1 Explain various sorting Demonstrate sorting, White Boards, Computers, | Perform sorting, Demonstrate sorting, | Amalgamation reagents,
techniques. scrubbing and Related Software, scrubbing and scrubbing and scrubbing machine, gold
3.2 Explain scrubbing. amalgamation processes | PowerPoint Projectors, amalgamation on ore amalgamation —ore sample,
3.3 List and describe various Flip Charts, Interactive samples processes amalgamation machine,
scrubbing machines. Assess the students Boards, Recommended scrubbing machine
3.4 Explain amalgamation. textbooks, lecture notes &
3.5 List and describe various Related Journals
amalgamation machines.
3.6 Describe Gold amalgamation
flow sheet.
General Objective 5.0: Know treatment methods of selected Ores.
Week | Specific Learning Outcome Teachers’ Activities Resources Specific Learning Teachers’ Activities | Resources
Outcome
11-12 | 4.1 Describe typical treatment | Explain treatment White Boards, Computers, | Carry out concentration | Demonstrate Samples of various ores,

methods of the following Ores: (a)
Iron Ore, (b) Tin Ore, (c) Gold
Ore, (d) Copper Ore, (e) Pb-Zn
Ore.

4.2 Carry out experiment on 4.1
above.

methods for selected ores

Related Software,
PowerPoint Projectors,
Flip Charts, Interactive
Boards, Recommended
textbooks, lecture notes &
Related Journals

of selected ores

treatment methods for
selected ores

Humphrey Spiral
Machine /Flotation
Machine

AssessmentThe continuous assessment tests and quizzes will be awarded 40% of the total score. The end of the semester examination will make up for the remaining 60% of the
total score.




Materials Handling

PROGRAMME: HIGHER NATIONAL DIPLOMA IN MINERALS ENGINEERING

COURSE: MATERIALS HANDLING

COURSE

CODE:MLE 407

CONTACT HOURS: 2 HOURS

GOAL_: The Course is Designed to Enable the Students to Acquire Sufficient Knowledge of Materials Handling in Processing Industries

COURSE SPECIFICATION: THEORETICAL CONTENT

Week | General objective 1.0: Know Materials Handling Methods

Specific Learning Outcome Teachers’ Resources | Specific Teachers’ | Resources
Activities Learning | Activities
Outcome

1-2 1.1 Define materials handling -Highlight Power
1.2 Explain the concept of materials handling material point,
1.3 List the objectives of materials handling and relate to cost, labour, work-in- handling projector,

progress, production control, damages etc methods and flip chart,

1.4 Explain the factors which influence materials handling equipment. computer,
1.5 Categorise handling methods into continuous, semi-continuous, batches animations
1.6 Group materials handling equipment into continuous, semi-continuous, batches: -Use of material
*Continuous- e.g. belt conveyors, feeders, chutes animations to | handling
*Semi- continuous-e.g. mono rails, bucket conveyors, aerial ropeways show material | equipment
*Batches-rails, trucks, special vehicles, hoists, cranes, boat, aeroplane equipment.

Week | General Objective 2.0: Understand Principles of Mechanics Applied to Materials Handling
Specific Learning Outcome

3 2.1 State Newton’s Laws of Motion Explain Power
2.2 Solve simple problems using the three Newton’s Laws of motion Newton’s point,
2.3 Explain motion of a point on a rotating body Law of projector,
2.4 Solve simple problems involving rotating bodies Motion. flip chart,
2.5 Explain the effect of combination of forces on bodies computer,
2.6 Solve problems involving resolution of forces animations
2.7 State D’ Alembert’s principle of material
2.8 Calculate moments of force handling
2.9 Calculate moment of inertia equipment
2.10 Define Work, Energy, Power, Friction
2.11 Solve problems involving concepts in 2.10

Week | General Objective 3.0: Understand the use of conveyor belts in the transportation of bulk materials
Specific Learning Outcome

4-5 3.1 Describe types of conveyor belts Show Power
3.2Describe components of conveyor belts i.e. drums, idlers, rollers etc animation of point,
3.3 Enumerate factors affecting use of conveyor belts conveyor projector,
i.e angle of inclination, lump size, carrying capacity, belt strength etc belts. flip chart,
3.4 Solve problems involving conveyor belts computer,




3.5 Mention special designed conveyor belts

3.6 Solve problems involving specially designed conveyor belts

3.7 Describe chain conveyor belts

3.8 Describe enclosed chain conveyors

3.9 Perform calculations involving chain and enclosed chain conveyors

3.10 Explain transportation of loose materials using limited height bucket elevator
3.11 Mention Screw conveyors and elevators, shaking and vibratory conveyors

animations
of material
handling

equipment.

Week

General Objective 4.0: Understand Fluid Transportation of Minerals

Specific Learning Outcome

6-7

4.1Describe open flumes and boil boxes, flume jet

4.2Explain pipeline transportation of minerals

4.3 Explain use of pumps in pipeline transportation of minerals

4.4 Discuss mechanics of fluid transportation

4.5 State four main components of pressure difference in fluid transportation in pipes
4.6 Explain transportation of very fine solids

4.7 Perform calculations on pressure required, pipe diameter, carrying capacity etc in
fluid transportation

Use
animations
and models to
show pipeline
transportation

Power
point,
projector,
flip chart,
computer,
animations
of material
handling
equipment

Week

General Objective 5.0: Understand Rope-hauled Systems, Monorails and Aerial Ropeways

Specific Learning Outcome

8-9

5.1 State main types rope haulage

5.2 Describe main and tail rope haulage, balanced main rope haulage, endless rope
haulage

5.3 Name types of wire ropes: round strand, flattened strand

5.4 llustrate various types of wire ropes

5.5 Describe ‘half-lock’ and ‘full-lock’ wires

5.6 Determine size of wires

5.7 Perform calculations on rope haulage

5.8 Calculate rope safety factor

Show
animation of
rope haulage
of materials

General Objective 6.0 : Understand Locomotive Haulage of Bulk Materials

Specific Learning Outcome

10-11

6.1 State the importance of locomotive haulage

6.2 Explain traction limitations of locomotives: frictional force, torque

6.3 Explain tractive effort

6.4 Discuss the various resistances that tractive effort has to overcome i.e. gradient
resistance, friction resistance, inertia resistance

6.5 Describe ideal gradient, optimum gradient

6.6 Perform calculations on 6.2-6.5

6.7 Mention types of locomotive prime movers e.g. diesel engines, battery supplied
electric motors, trolley-wire supplied electric motors

6.8 Compare sizes of trains

6.9 Perform calculations on locomotive haulage

Use
animations or
models to
show
locomotive
transportation




Week

General Objective 7.0: Understand the safety and effective maintenance of materials

handling equipment

Specific Learning Outcome

12

7.1 Outline safety and effective maintenance of materials handling equipment
7.2 Identify simple causes of equipment breakdown

7.3 Describe methods of repair

7.4 Explain materials handling code of practice

-Explain
safety and
effective
maintenance
of equipment
-Explain
materials
handling code
of practice

AssessmentThe continuous assessment tests and quizzes will be awarded 40% of the total score.

remaining 60% of the total score.

The end of the semester examination will make up for the




Non-ferrous Extractive Metallurgy

PROGRAMME: HIGHER NATIONAL DIPLOMA IN MINERALS ENGINEERING

COURSE: NON-FERROUS EXTRACTIVE METALLURGY | COURSE CODE: MLE 407

| CONTACT HOURS: 4Hours

GOAL: The Course is designed to Provide the Students with the In-depth Knowledge of the Non Ferrous Metal Extraction Practice

COURSE SPECIFICATION: THEORETICAL CONTENT

PRACTICAL CONTENT

Week | General Objective 1.0: Understand the practice of copper extraction
Specific Learning Outcome | Teachers’ Activities Resources Specific Learning Teachers’ Activities Resources
Outcome
1-2 1 .1 Describe the production | Explain laboratory scale | White Boards, Computers, Undertake laboratory- Demonstrate laboratory Copper Concentrate
of copper by matte/smelting | production of copper Related Software, scale production as scale production of
route. . PowerPoint Projectors, Flip | inl.1and 1.2. copper Coke or coal
1.2 Describe the production Assess the students Charts, Interactive Boards, Smelting Furnace
of copper by the hydrometal- Recommended textbooks, Assess the students Fluxes etc
lurgical route. lecture notes & Related
Journals /Melting
Furnace/Oven/Ore Samples
General Objective 2.0: Understand the practice of lead and zinc extraction.
Week | Specific Learning Outcome | Teachers’ Activities Resources Specific Learning Teachers’ Activities Resources
Outcome
3-4 2.1 Describe the production | Explain Laboratory scale | White Boards, Computers, Undertake laboratory- | Demonstrate laboratory Lead Concentrate
of lead by the blast-furnace | production of lead/zinc Related Software, scale production as in scale production of
route. PowerPoint Projectors, Flip | 2.2 and 2.3 lead/zinc Zinc Concentrate
2.2 Describe the production Assess the students Charts, Interactive Boards,
of zinc from an ore Recommended textbooks, Complex Pb — Zn Ore
concentrate using lecture notes & Related
hydrometallurgical and Journals /Melting
pyrometallurgical routes. Furnace/Oven/Ore Samples
2.3 Describe the production
of lead and zinc from a
complex Pb-Zn sulphide Ore.
General Objective 3.0: Understand Extraction of Aluminium.
Week | Specific Learning Outcome | Teachers’ Activities Resources Specific Learning | Teachers’ Activities Resources
Outcome
3.1 Describe the Bayer Explain laboratory scale | White Boards, Computers, Carry out Demonstrate laboratory Aluminium Ore or
process for the production of | production of aluminium | Related Software, PowerPoint electrolytic scale production of bauxite
alumina. Projectors, Flip Charts, production of aluminium
3.2 Draw the process flow Assess the students Interactive Boards, aluminum

diagram of 3. | above.

3.3 Describe the Hall-Heroult

Recommended textbooks,

lecture notes & Related Journals

Assess the students

Electrolytic cell




electrolytic process for the
production of aluminium

/Melting Furnace/Oven/Ore
Samples

Reagents etc

General Objective 4.0: Understand The Practice of Gold Extraction.

Week | Specific Learning Outcome Teachers’ Activities | Resources Specific Learning | Teachers’ Activities Resources
Outcome
5-6 4.1 Describe the production of | Explain laboratory Power point Undertake Demonstrate laboratory Gold Ore
gold using amalgam method. scale production of projector/whiteboard/Melting laboratory - scale scale production of gold
4.2 Describe the production of gold Furnace/Oven/Ore Samples production of gold Mecury
gold by hydrometallurgical route asin 4.2 above.
(e.g. Cyanidation solvent Assess the students Cynide
Extraction, (carbon-in pulp
methods). Activated carbon
General Objective 5.0: Understand the practice of tin and uranium extraction.
Week | Specific Learning Outcome Teachers’ Activities | Resources Specific Learning | Teachers’ Activities Resources
Outcome
7-8 5.1 Describe the process of tin Explain laboratory White Boards, Computers, Undertake Demonstrate laboratory Cassiterite

smelting.
5.2 Describe the production of
yellow cake from uranium Ore.

scale production of
tin and uranium

Assess the students

Related Software, PowerPoint
Projectors, Flip Charts,
Interactive Boards,
Recommended textbooks,
lecture notes & Related Journals
/whiteboard/Melting
Furnace/Oven/Ore Samples

laboratory-scale
production of
Uranium as in 5.2
above

scale production of tin
and uranium

Uranimiun Ore

General Objective 6.0: Understand the practice of Manganese extraction.

Week | Specific Learning Outcome Teachers’ Activities | Resources Specific Teachers’ Activities Resources
Learning
Outcome
9-10 6.1 Describe the processes of Explain laboratory White Boards, Computers, Undertake Demonstrate laboratory
Manganese extraction scale production of Related Software, PowerPoint laboratory-scale scale production of
manganese Projectors, Flip Char9-10ts, production of manganese
Interactive Boards, Manganese as in
Assess the students Recommended textbooks, lecture | 6.1
notes & Related Journals
/whiteboard/Melting
Furnace/Oven/Ore Samples
General Objective 7.0: Understand the Extraction of Titanum, Nobium and Tantalum from their Columbite bearing materials.
Week | Specific Learning Outcome Teachers’ Activities | Resources Specific Teachers’ Activities Resources
Learning
Outcome

7.1 Describe the Process of

Explain the

production of Tantalum,

laboratory production

White Boards, Computers,
Related Software, PowerPoint

Identify Titanium
Tantalum and

Demonstrating

Laboratory scale

Titanium, Tantalum &
Niobium Columbite




titamium and Niobium from their
Columbite bearing minerals

of Tantalum,

Niobium metals from

their Columbite
bearing minerals

Assess the students

Projectors, Flip Charts,
Interactive Boards,
Recommended textbooks, lecture
notes & Related Journals
/whiteboard/Melting
Furnace/Oven/Ore Samples

Niobium
Columbite
bearing minerals
and fluxes.#
Carry out the
laboratory scale
change balance
for the extraction
of Titanium,
Tantalum and
Niobium metals
from their
Columbite
bearing minerals

production of Titanium
Tantalum and Niobium
from their Columbite
bearing minerals.

bearing materials
Furnace

Fluxes

Reducing agents
Crusibles etc

AssessmentThe continuous assessment tests and quizzes will be awarded 40% of the total score. The end of the semester examination will make up for the remaining 60% of

the total score.




Water Treatment

PROGRAMME: HIGHER NATIONAL DIPLOMA IN MINERAS ENGINEERING

COURSE: WATER TREATMENT

COURSE CODE: MLE 302

CONTACT HOURS: 4Hours

GOAL: This Course is Designed to Acquaint Students with the Problems Associated with Water Usage In Process Plant and their Control

COURSE SPECIFICATION : THEORETICAL CONTENT

PRACTICAL CONTENT

Week | General Objective 1.0: Know gquality of natural waters.

Specific Learning Outcome Teachers’ Activities Resources Specific Learning Teachers’ Activities | Resources
Outcome

1-4 1.1 State substances contained in | Explain various quality White Boards, Undertake tests for Demonstrate the Water samples,
natural waters (e.g. coarsely | characteristics of water Computers, Related the characteristics various tests in 1.3 reagents ,pH meter
dispersed substances, colloids, Software, PowerPoint inl.3 glass wares,
and dissolved salts) Assess the student on the Projectors, Flip Charts, analytical
1.2 Give examples of the above Interactive Boards, equipment
substances in 1.1 above. Recommended
1.3 Explain the following quality textbooks, lecture notes
characteristics of water: pH, & Related Journals
Hardness, Total Solids,
Oxidability, Transparency, Silica
content.
General Objective 2.0: Know removal of Coarse dispersed solids, colloidal Impurities and dissolved salts.

Week | Specific Learning Outcome: Teachers’ Activities Resources

5-8 2.1 Define clarification of water. | Explain the removal of Coarse | White Boards, Carry out 2.9 using Demonstrate the Water samples,

2.2 State clarification methods
(e.g. Sedimentation and
filtration).

2.3 Describe the clarifying
methods in 2.2 above.

2.4 Draw and explain the
schematic diagram of a clarifying
filter.

2.5 Explain the design criteria for
the following mechanical filters
with granular beds: single flow
(single bed) closed pressure
filter; open-type mechanical filter
used for filtration and treatment
of portable drinking water.

2.6 Define coagulation.

2.7 Explain the essence of the
process in 2.6 above.

2.8 State commonly used
coagulants (e.g. hydrated ferrous
sulphate and aluminium sulphate,

dispersed solids, colloidal Im-

purities and dissolved salts

Assess the student on the
above

Computers, Related
Software, PowerPoint
Projectors, Flip Charts,
Interactive Boards,
Recommended
textbooks, lecture notes
& Related Journals
/Settling tanks, UV
sterilizer/sand
filters/water treatment
model

appropriate
coagulants

removal of Coarse
dispersed solids,
colloidal Impurities
and dissolved salts

Assess the student on
the above

reagents,
flocculation cells,
glass-ware




and ferric chloride).

2.9 Describe the action of
coagulants when used to remove
colloidal suspensions.
Demonstrate 2.9 using
appropriate coagulant.

2.11 Define flocculants.

2.12 Give examples of 2.11
above, (e.g. cation - and anion

- exchange flocculants).

General Objective 3.0: Understand water treatment by precipitation and ion exchange processes.

Week | Specific Learning Outcome Teachers’ Activities Resources Specific Learning Teachers’ Activities | Resources
Outcome
9-12 | 3.1 Describe the process Explain water treatment by White Boards, Undertake water Demonstrate water Water sample,

conditions and reagents used for
the following: water softening by
precipitation of scale forming
materials, lime treatment,
treatment with soda and lime,
treatment with sodium hydrate
and soda.

3.2 Explain the essence of ion-
exchange processes.

3.3 Describe the following cation
- Exchange processes: Sodium,
Hydrogen and Ammonium).

3.4 Describe the regeneration of
any ion-Exchange softener in 3.3
above.

3.5 Explain the characteristics
and properties of cation -
exchange materials in 3.3 above.

precipitation and ion -
exchange processes.

Assess the student on the

above

Computers, Related
Software, PowerPoint
Projectors, Flip Charts,
Interactive Boards,
Recommended
textbooks, lecture notes
& Related Journals

treatment by
precipitation and ion
Exchange methods

treatment by
precipitation and ion
exchange processes.

Reagents, pH-
meter, analytical
equipments,
industrial visits.

AssessmentThe continuous assessment tests and quizzes will be awarded 40% of the total score. The end of the semester examination will make up for the remaining 60%
of the total score.




Health, Safety and Environment in Minerals Industry

PROGRAMME: HIGHER NATIONAL DIPLOMA IN MINERALS ENGINEERING

COURSE HEALTH, SAFETY AND ENVIRONMENT IN MINERALS INDUSTRY

COURSE CODE MLE 402

CONTACT HOURS: 4Hours

GOAL: The Course is Designed to Acquaint Students with the Aspect of Environmental Engineering, Health Hazards and Safety Precautions in Mineral Processing

COURSE SPECIFICATION : THEORETICAL CONTENT

| PRACTICAL CONTENT

Week General Objective 1.0: Understand health hazards and safety precautions in industrial plants
Specific Learning Outcome Teachers’ Activities Resources Specific Learning Teachers’ Resources
Outcome Activities
1-2 1.1 Explain the need for Give overview of industrial White Boards, Computers, | ldentify safety colour Demonstrate the White Boards,

industrial safety Acts and
Regulations.

1.2 Cite relevant sections of the
Act and Regulations.

1.3 Explain safety regulations
connected  with  mechanical
machinery.

1.4 Explain general safety
regulations on electrical
machines and switch gear.

1.5 Outline safety rules on the
operation and maintenance of
specific industrial equipment.

1.6 Outline the roles of different
kinds of signal and signaling
facilities (e.g. color codes,
posters, etc.).

1.7 Differentiate safety apparels
for workshops and shop floors.
Personal Protective Equipment
(PPE)

1.8 List and explain types and
causes of accidents.

1.9 Explain accident prevention
methods.

1.10 Explain the importance and
methodology of reporting
accidents.

safety Act and Regulations.
Relate safety regulations to

mechanical and

machinery.

electrical

Emphasize types, causes,
prevention and reporting of

accidents.
Assess the students

Related Software,
PowerPoint Projectors,
Flip Charts, Interactive
Boards, Recommended
textbooks, lecture notes &
Related Journals

codes, Posters etc.

Identify various types
of PPE

various safety
codes posters etc.
Demonstrate the
use of various types
of P.P.E

Computers, Related
Software,
PowerPoint
Projectors, Flip
Charts, Interactive
Boards




General Objective 2.0: Understand the problems of Noise pollution.

Week Specific Learning Outcome Teachers’ Activities Resources Specific Learning Teachers’ Resources
Outcome Activities
3-4 2.1 Define Noise. Explain methods of noise White Boards, Computers, | Carry out noise Demonstrate Noise level
2.2 Outline sources of Noise in measurement and control. Related Software, measurement method of noise measuring
the mineral processing industry. | Assess the students PowerPoint Projectors, Measurement equipment etc
2.3 Describe methods of noise Flip Charts, Interactive
measurement and control. Boards, Recommended
2.4 Describe the effects of noise textbooks, lecture notes &
on man. Related Journals
General Objective 3.0: Know the problems of atmospheric pollution.
Week Specific Learning Outcome: Teachers’ Activities Resources Specific Learning Teachers’ Resources
Outcome Activities
5-6 3.1 Enumerate industrial Explain the Power point Identify the | Demonstrate - Filters
effluents. sources and control of Projector/whiteboard primary & methods of - Cyclones
3.2 State the sources of atmospheric pollution in secondary arresting particulate - Venturi
atmospheric pollution in mineral | mineral processing. emissions and gaseous scrubbers
processing. Assess student on the above Identify the | pollution et.c
3.3 Explain primary and sources of
secondary emissions. atmospheric
3.4 Describe methods of pollution in
arresting particulate and gaseous mineral
pollution, (e.g. by cyclones, dust processing
collectors, venturi scrubbers industry
etc.).
General Objective 4.0: Know the problems of water pollution.
Week Specific Learning Outcome: Teachers’ Activities Resources
7-9 4.1 State the industrial uses of Explain the sources and White Boards, Computers, Identify the sources | Demonstrate pH meter —
water. control of water pollution in Related Software, of water pollution various methods of | flocculating agent
4.2 Explain open and closed-loop | mineral processing and PowerPoint Projectors, - Measure the | water treatment in - Contamina
water discharge systems. extractive metallurgy. Flip Charts, Interactive pH values mineral processing ted water
4.3 Name the sources of water Assess the student Boards, Recommended of polluted industry sample etc
pollution in mineral processing textbooks, lecture notes & water
and extractive metallurgy. Related Journals - Carry out
4.4 Describe methods of flocculation
minimizing water pollution exercise

through water treatment and
recycling.

4.5 Describe types of cooling
towers, settling tanks, filtration
beds, and chemical/biological
additive in purification and
recycling of industrial water.




General Objective 5.0 Understand the problems of solid waste disposal.
Week Specific Learning Outcome Teachers’ Activities Resources Specific Learning Teachers’ Resources
Outcome Activities
10-12 5.1 Define and classify solid Explain the classification and | White Boards, Computers, | Identify the sources Demonstrate the Cast iron casket
wastes e.g radioactive and non disposal of solid wastes Related Software, of solid wastes in use of cast iron Lead etc
radioactive wastes Assess the students on the PowerPoint Projectors, mineral processing casket for
5.2 Describe different methods | above Flip Charts, Interactive industry radioactive waste
of solid waste disposal Boards, Recommended Identify the various disposal
appropriate to a system. textbooks, lecture notes & | method of solid
Related Journals wastes disposal

AssessmentThe continuous assessment tests and quizzes will be awarded 40% of the total score. The end of the semester examination will make up for the remaining 60% of
the total score.




Cement Technology

PROGRAMME: HIGHER NATIONAL DIPLOMA IN MINERALS ENGINEERING

COURSE: CEMENT MAKING
TECHNOLOGY

COURSE CODE: MLE 406

CONTACT HOURS: 4HOURS

GOAL.: The Course is Designed to Provide Training for Careers in Production and Technical Service in the Cement Industry

COURSE SPECIFICATION : THEORETICAL CONTENT

PRACTICAL CONTENT

Week | General Objective 1.0: Know the various types of cement and their applications.
Specific Learning Outcome Teachers’ Activities Resources Specific Learning | Teachers’ Resources
Outcome Activities
1-2 1.1 Describe various cement - Explain the various White Boards, Computers, Identify various Show local Various types of
types and their applications cement types and their Related Software, Power Point | types of cement in examples of various | cement available
e.g. Portland Cement, applications Projectors, Flip Charts, the Laboratory cement types
Special Cements such as: - | -  Assess the student on Interactive Boards,
(i) High alumina cement (ii) the above Recommended textbooks,
Slag cement (iii) lecture notes & Related
Supersulphate cement. (iv) Journals /
Magnesium oxy chloride
cement. White and coloured
cements.
General Objective 2.0: Know the raw materials for cement production.
Week | Specific Learning Outcome Teachers’ Activities Resources Specific Learning | Teachers’ Resources
Outcome Activities
3-4 2.1 List the materials for - State the functions of White Boards, Computers, Identify the various | Show various Raw materials for
cement production. the raw materials for Related Software, PowerPoint | raw materials in the | cement raw cement making
2.2 State the occurrence of cement production. Projectors, Flip Charts, laboratory materials
some of the materials in 2.1 | -  Show map of Nigeria Interactive Boards,
above in Nigeria. and location of Cement | Recommended textbooks,
2.3 State the location of Industries. lecture notes & Related
Cement Industries in - Assess the student on Journals /Maps, power point
Nigeria. the above projector




General Objective 3.0: Understand Raw Material Pre82arathion.

Week | Specific Learning Outcome: Teachers’ Activities Resources Specific Learning | Teachers’ Resources
Outcome Activities
5-6 3.1 Explain the principle of raw | -  Take students on field White Boards, Computers, Carry out cement Demonstrate - Size
material proportioning. visit to a cement factory | Related Software, PowerPoint | material activities in 3.1 - reduction
3.2 Describe primary size Assess the student on Projectors, Flip Charts, proportioning 35 equipment
reduction the above Interactive Boards, perform activities in - Blending
3.3 Describe raw material pre- Recommended textbooks, 3.1-35 equipment
blending. lecture notes & Related - Cement
3.4 Describe raw materials Journals making
grinding processes. raw
3.5 Describe homogenization materials
and storage of raw meal.
General Objective 4.0: Know the manufacturing processes of Portland Cement.
Week | Specific Learning Outcome: Teachers’ Activities Resources Specific Learning | Teachers’ Resources
Outcome Activities
7-8 4.1 Describe the “wet” and | Demonstrate the processes White Boards, Computers, Perform 4.1 at Demonstrate the Blended raw meal,
“dry” processes of Portland | of manufacturing Portland Related Software, PowerPoint | laboratory scale wet and dry process | kiln, fuels,
Cement manufacture. cement Projectors, Flip Charts, of Portland Cement | Grinding machine,
4.2 Describe kiln-feeding | * Assess the students on the | Interactive Boards, manufacture cement sacks
system. above Recommended textbooks,
4.3 Describe various methods lecture notes & Related
of pre-heating kiln-feed. Journals
4.4 Describe the Chemistry of
Clinker ~ formation. 4.5
Describe  planetary and
grate coolers.
4.5 Describe clinker grinding.
4.6 Describe cement storage
procedures.
General Objective 5.0: Know the physical and chemical properties of Portland Cement.
Week | Specific Learning Outcome: Teachers’ Activities Resources Specific Learning | Teachers’ Resources
Outcome Activities
9-10 5.1 Define setting and « Explain laboratory White Boards, Computers, Perform 5.2, 5.3 * Demonstrate Water, Portland
hardening. procedures for determination | Related Software, PowerPoint | and 5.4 laboratory Cement

5.2 Describe the process of
setting and hardening of
Portland Cement.

5.3 Explain factors influencing
strength of cement.

5.4 Describe density, setting
time, soundness, fineness of

of properties of Portland
cement

Assess the student on the
above

Projectors, Flip Charts,
Interactive Boards,
Recommended textbooks,
lecture notes & Related
Journals /Lab apparatus for
cement properties

determination

procedures for
determination of
properties of
Portland cement
Assess the student
on the above

permeability
testing machine,
Strength testing,
Analytical
Equipment




powder, shrinkage, thermal
expansion and conductivity,
permeability and absorption.
5.5 Explain the ASTM and NIS
specifications for Ordinary
Portland Cement

General Objective 6.0: Know the quality control procedures in Cement Manufacturing.

Week | Specific Learning Outcome: Teachers’ Activities Resources Specific Learning | Teachers’ Resources
Outcome Activities
6.1 Describe the various quality | Explain the various quality White Boards, Computers, Perform 6.1 above Demonstrate the Analytical
11-12 | control tests used at various control tests for cement Related Software, PowerPoint | on some type of various quality equipment,
stages of cement manufacture. manufacture. Projectors, Flip Charts, Nigerian Cement control tests for Strength testing
6.2 Explain the relevance of 6.1 | Assess the student on the Interactive Boards, cement equipment,
above to cement quality. above Recommended textbooks, manufacture. Samples of cement

lecture notes & Related
Journals /

Assess the student
on the above

AssessmentThe continuous assessment tests and quizzes will be awarded 40% of the total score. The end of the semester examination will make up for the remaining 60%
of the total score.




Ferrous Metallurgy

PROGRAMME: HIGHER NATIONAL DIPLOMA IN MINERALS ENGINEERING

COURSE: Ferrous Metallurgy Technology

Course Code: MLE 408

Contact Hrs: 5SHRS/WK

GOAL: The Course is Designed to equip Students with the Principle and Practice of Iron and Steel Making

COURSE SPECIFICATION : THEORETICAL CONTENT

PRACTICAL CONTENT

Week | General Objective 1.0: Know the History of Iron and Steel Making.
Specific Learning Outcome Teachers’ Activities Resources Specific Teachers’ Resources
Learning Activities
Outcome
1-2 .1 Briefly discuss the history of Narrate the history of Iron White Boards, Computers, Identify various Show various Iron Ores, Fluxes and
Iron and Steel Making, and Steel Making, Related Software, types of Iron types of Iron reducing agents,
1.2 Relate the Nok Culture PowerPoint Projectors, Flip | Ores, Fluxes and Ores, Fluxes and smelting furnance etc
ironmaking technology with Charts, Interactive Boards, reducing agents reducing agents
respect to 1.1. above. Recommended textbooks, etc etc
lecture notes & Related
Journals
General Objective 2.0: Understand the basic Chemistry of Iron making.
Week | Specific Learning Outcome Teachers’ Activities Resources Specific Teachers’ Resources
Learning Activities
Outcome
3-4 2.1 Explain the reduction of Iron | Explain in the laboratory the | White Boards, Computers, Perform in the Demonstrate in Iron ore, fluxes,
Ore by carbons/carbon monoxide | reduction of Iron Ore by Related Software, laboratory the the laboratory the | Reducing agents,
and hydrogen. carbon/carbon monoxide and | PowerPoint Projectors, Flip | reduction of Iron | reduction of Iron | smelting furnace
Explain the roles of direct and hydrogen. Charts, Interactive Boards, Ore by Ore by
indirect reactions in the blast- Recommended textbooks, carbon/carbon carbon/carbon
furnace lecture notes & Related monoxide and monoxide and
Journals, hydrogen hydrogen
General Objective 3.0: Know the methods of Iron making
through Blast Furnace Route
Week | Specific Learning Outcome Teachers’ Activities Resources Specific Teachers’ Resources
Learning Activities
Outcome
5-6 3.1 Draw and explain functions Explain blast furnace Recommended textbooks Carry out Organize Model of Blast furnace,
of essential parts of a Blast methods Lecture notes, chalkboard, reduction of Iron | laboratory Iron Ore, Pig Iron

furnace.

3.2 List raw materials used in
blast-furnace in iron making.
3.3 Describe charge preparation
procedures in blast furnace
method of Iron-making.

3.4 Describe the charging

Assess the students on the
above

charts Chalk, etc.

Ore

demonstrations of
blast furnace
methods

Assess the
students on the
above

reducing agent etc




mechanism of a blast-furnace.
3.5 Describe the blast furnace
reactions.

3.6 Describe the method of melt
discharge from a blast-furnace.
3.7 Distinguish blast furnace
method from the direct reduction
method of Iron making.

General Objective 4.0: Know the methods of Iron making Theory Through Direct Reduction Route
Week | Specific Learning Outcome Teachers’ Activities Resources Specific Teachers’ Resources
7-8 Learning Activities
Outcome
4.1 Outline the advantages of Explain laboratory Recommended textbooks Carry out Organize Model of Blast furnace,
Direct Reduction processes in demonstrations of blast Lecture notes, chalkboard, reduction of Iron | laboratory Iron Ore, Pig Iron
developing countries. furnace methods charts Chalk, etc. Ore demonstrations of | reducing agent etc
4.2 Explain the charge for D.R Assess the students on the blast furnace
process. above methods
4.3 Describe the various Assess the
methods of producing reducing students on the
gases. above
4.4 Explain the reducing
reactions in D-R furnace.
4.5 Distinguish between Sponge
and Pig-Iron.
5.0 Understand the Oxidation
reactions in steel making.
operations.
Explain control measures
employed to combat radioactive
pollutants.
State the regulations and
operation with respect to 3.7
above.
Describe restorative procedures
with respect to 3.1, 3.4, and 3.7
above.
General Objective 5.0: Understand the Oxidation reactions in steel making
Week | Specific Learning Outcome Teachers’ Activities Resources Specific Teachers’ Resources
Learning Activities
Outcome
9-10 5.1 Explain the oxidation of Explain laboratory White Boards, Computers, Carry-out Show laboratory | Furnaces, steel samples
carbon, sulphur, phosphorus, demonstrations of oxidation | Related Software, PowerPoint | laboratory demonstrations




silicon in steel making. reactions in steel making. Projectors, Flip Charts, demonstrations of | of oxidation
5.2 Describe the distribution of Interactive Boards, oxidation reactions in
sulphur and phosphorus between Recommended textbooks, reactions in steel steel making.
metal and slag. lecture notes & Related making.
5.3 Explain the condition for Journals
desulphurization and de-
phosphorization in steel making.
General Objective 6.0: Understands various methods and vessels of steel making
Week | Specific Learning Outcome Teachers’ Activities Resources Specific Teachers’ Resources
Learning Activities
Outcome
11 6.1 List various types of oxygen | Explain different types of White Boards, Computers, Carry-out Demonstrate Steel making vessels,
— steel making processes steel making process Related Software, PowerPoint | laboratory laboratory steel | iron ore samples, fluxes
6.2 Describe the followings: Projectors, Flip Charts, demonstrations of | making etc
(a) L-D Process (Top Lancing); Interactive Boards, steel making.
(b) G- BOP process (bottom and Recommended textbooks,
side blowing). lecture notes & Related
6.3 Describe the Electric Arc Journals
steel making processes.
General Objective 7.0: Understand Hot Metal Treatment and Casting Techniques
Week | Specific Learning Outcome Teachers’ Activities Resources Specific Teachers’ Resources
Learning Activities
Outcome
12 7.1 Describe various methods of | Explain various methods of | White Boards, Computers, Carry out Demonstrate Steel making vessels,
de-oxidation deoxidation, alloying and Related Software, PowerPoint | deoxidation, deoxidation, steel samples, fluxes etc
7.2 Explain various methods of degassing of steel Projectors, Flip Charts, alloying, alloying,

adding alloying elements to steel
7.3 Describe various methods of
degassing steel

7.4 Describe ingot casting
techniques

7.5 Describe the continuous

casting of steel

Interactive Boards,
Recommended textbooks,
lecture notes & Related
Journals

degassing, and
casting of steel

degassing, and
casting of steel

AssessmentThe continuous assessment tests and quizzes will be awarded 40% of the total score. The end of the semester examination will make up for the remaining 60% of
the total score.




Mineral Process Design

PROGRAMME: HIGHER NATIONAL DIPLOMA IN MINERALS ENGINEERING

COURSE: MINERAL PROCESS DESIGN

COURSE CODE: MLE 410

CONTACT HOURS:3Hours

GOAL: The Course is Designed to Enable Students Appreciate the Design of Mineral Processing Plants

COURSE SPECIFICATION : THEORETICAL CONTENT

PRACTICAL CONTENT

Week | General Objective 1.0: Understand Mineral Process Design
Specific Learning Outcome Teachers’ Activities Resources Specific Learning Teachers’ Resources
Outcome Activities
1 1.1 Explain the concept of Mineral Display various types of samples
Process Design of ores
1.2 State mineral process design
considerations
1.3 Mention sources of design
information
1.4 List factors which affect process
route
Week General Objective 2.0: Understand Ore Testing and Development of Flowsheet in Process Design
Specific Learning Outcome
2-4 2.1 Explain field sampling techniques | Show sampling devices

2.2Explain laboratory sampling
techniques

2.3 Explain significance of
determining mineralogical and
chemical composition of ores

2.4 Explain economics of
grade/recovery relationship

2.5 Explain the effects of bonus and
penalty elements

2.6 Discuss the economics i.e. effect of
transport cost, price of metals, taxes etc
2.7 Explain the development of
conceptual flowsheet or modified
flowsheet

2.8 Outline the broad categories of
concentration methods on which
conceptual flowsheet is based.

2.9 State objectives of ore testing

2.10 Discuss ‘Size-Sorting —Assay’
test

2.11 Explain Grinding tests




2.12 Discuss test work on other
process variables: reagents
combinations, process times, heavy
liquid tests etc

2.13 Explain tests for flotation i.e.
batch tests, cycle or locked tests etc

Week General Objective: Understand the Interpretation of Sink-Float-Assay data
Course Specification: Theoretical Content
5 1.1 Explain how to obtain and interpret | Demonstrate the interpretation of | Mineral Process design
sink-float-data. sink-float-assay data software
1.2 Describe flow-sheet development.
Week | General Objective 2.0: Know crusher plant design and equipment sizing.
Course specification
6 Specific Learning Outcome Teachers’ Activities Resources Specific Learning | Teachers’ Resources
Outcome Activities
2.1 Explain Crusher plant design Demonstrate crusher plant design | White Boards, Computers,
criteria. and equipment sizing Related Software, PowerPoint
2.2 Explain conveyor-system design. Projectors, Flip Charts,
2.3 Explain bin design. Interactive Boards,
2.4 Explain Screen-sizing Recommended textbooks,
lecture notes & Related
Journals
Week | General Objective 3.0: Know grinding plant design and equipment sizing
Specific Learning Outcome Teachers’ Activities Resources Specific Learning | Teachers’ Resources
Outcome Activities
7 3.1 Explain grinding plant design and Illustrate grinding plant design | White Boards, Computers,
equipment sizing. and equipment sizing Related Software, PowerPoint
3.2 Explain cyclone design and Projectors, Flip Charts,
selection. Interactive Boards,
Recommended textbooks,
lecture notes & Related
Journals
Week | General Objective 4.0: Know flotation circuit design
Specific Learning Outcome: Teachers’ Activities Resources
8 4.1 Explain flotation circuit design Demonstrate flotation circuit Power point
design projector/whiteboard
Week | General Objective 5.0: Know gravity circuit design.
Specific Learning Outcome Teachers’ Activities Resources Specific Learning | Teachers’ Resources
Outcome Activities
9 5.1 Explain gravity circuit design Demonstrate gravity circuit Power point projector/whiteboard

design




General Objective 6.0: Know thickener and filtration equipment design

Week | Specific Learning Outcome Teachers’ Activities Resources Specific Learning | Teachers’ Resources
Outcome Activities
6.1 Explain the principles of [llustrate the principles of thickener | Power point
10 thickener design. design and the sizing of drum and projector/whiteboard
6.2 Undertake the sizing of drum | disc filters. PC with Spreadsheet/
and disc filters.
General Objective 7.0: Know equipment layout.
Week | Specific Learning Outcome Teachers’ Activities Resources Specific Learning | Teachers’ Resources
Outcome Activities
7.1 Describe layout of equipment. Explain the layout of equipment White Boards, Computers,
11 7.2 Outline the effect of 7.1 on Related Software, PowerPoint
productivity. Projectors, Flip Charts,
Interactive Boards,
Recommended textbooks,
lecture notes & Related Journals
Week | General Objective 8.0: Know mineral equipment costing.
Specific Learning Outcome Teachers’ Activities Resources Specific Learning | Teachers’ Resources
Outcome Activities
12 8.1 Explain mineral equipment Illustrate mineral equipment costing | White Boards, Computers,

costing using Mands method

Related Software, PowerPoint
Projectors, Flip Charts,
Interactive Boards,
Recommended textbooks,
lecture notes & Related Journals
PC with Spreadsheet

AssessmentThe continuous assessment tests and quizzes will be awarded 40% of the total score. The end of the semester examination will make up for the remaining 60%
of the total score.




COMPUTER RELATED COURSES



PROGRAMME: HIGHER NATIONAL DIPLOMA IN MINERAL PROCESSING

COURSE: Geological Interpretation using

Surpac

Course Code: MLET 420

Contact Hours:
3HRS/ WK L=1P=2

Course Specification : THEORETICAL CONTENT

PRACTICAL CONTENT

Week General Objective: 1.0 Understanding Geological database
Specific Learning Outcome Teachers’ Activities Resources Specific Learning Teachers’ Activities | Resources
Outcome
1 1.1Explain Database 1 Ask the student to White Boards,
concepts database concepts. | Computers, Related
1.2Show how Importing | T Ilustrate activities 1.1 goﬁware, PowerPoint
- to 1.4 with diagrams rolectqrs, Flip Charts,
data can be done in where necessary. Interactive Boards,
Surpac Assess the students. Recommended
1.3Explain database textbooks, lecture notes
mapping and demonstrate & Related Journals
how it can be done in
Surpac
1.4Show how Importing
data from csv/txt files can
be done in Surpac
General Objective 2.0 Understanding displaying drill holes
Week Specific Learning Outcome Teachers’ Activities Resources Specific Learning Teachers’ Activities | Resources
Outcome
2 2.0Explain creating styles | 1  Illustrate activities 2.1 White Boards,

for drillholes
2.1Explain different
methods of displaying
drillholes and
demonstrate how it can
be done in Surpac
2.2Explain drillhole
manipulation and
demonstrate how it can
be done in Surpac
2.3Explain drillhole
interrogation and
demonstrate how it can
be done in Surpac

to 2.4 with computer
demonstration where
necessary.

9 Assess the students.

Computers, Related
Software, PowerPoint
Projectors, Flip Charts,
Interactive Boards,
Recommended
textbooks, lecture notes
& Related Journals

General Objective 3.0 Understanding Sectioning Drillholes




Week Specific Learning Outcome Teachers’ Activities Resources Specific Learning Teachers’ Resources
Outcome Activities
3 3.1Explain Different 1 Askthestudentto | White Boards, Computers,
methods of sectioning gxp_lain convective II§elateg S_o{t;var.e, oo E
; rying. owerPoint Projectors, Fli
quIIhOIGS and ShOW hOW q |||ﬁ5t?ate activities Charts, Interactijve Boards,p
it can be done in Surpac 3.1 to 3.6 with Recommended textbooks,
3.2Explain Section computer lecture notes & Related
objects demonstration where | Journals
3.3Show Section grade necessary.
calculation and show 1 Assess the students.
how it can be done in
Surpac
General Objective: 4.0. Understanding Geological interpretation
Week Specific Learning Outcome Teachers’ Activities Resources Specific Learning Teachers’ Resources
Outcome Activities
4 4.1 Discuss Digitising | 1  Hlustrate activities | White Boards, Computers,
on Sectlons and 4.1 with Computer Related SOftW&re, y
; demonstration and PowerPoint Projectors, Fli
plans and hOY" It make notes. Charts, Interactijve Boards,p
can be done in Recommended textbooks,
Surpac lecture notes & Related
Journals
General Objective 5.0: Understanding Solid Modelling
Week Specific Learning Outcome Teachers’ Activities Resources Specific Learning Teachers’ Resources
Outcome Activities
5 5.1 Show how to create 1 Ask the student to White Boards, Computers,

different solids using
various functions and
how it can be done in
Surpac

5.2 Discuss Bifurcation
and show how it can
be done in Surpac

5.3 Explain Volume
calculations and show
how it can be done in
Surpac

5.4 Explain Solid tools
and manipulation

with surfaces (open

solid modeling.

9 Illustrate activities
5.1 to 5.4 with
computer
demonstration where
necessary.

9 Assess the students.

Related Software,
PowerPoint Projectors, Flip
Charts, Interactive Boards,
Recommended textbooks,
lecture notes & Related
Journals




pits)

General Objective 6.0: Understanding Flag

ging Intervals

Week Specific Learning Teachers’ Activities | Resources Specific Learning Outcome Teachers’ Resources
Outcome Activities
6 6.1 Explain 1 Ask the student | White Boards,
Flagging to explain Computers, Relateq
concepts and flagging Soﬁware, Pov_verPomt
. concepts Projectors, Flip Charts,
how it can O Nustate Interactive Boards,
be done in > Recommended
activities 6.1 to
Surpac 6.6 with textbooks, lecture notes
6.2 Drillhole / computer & Related Journals
surface demonstration
intersection where necessary.
flaaain 1  Assess the
gging students.
General Objective 7.0: Understanding Compositing
Week Specific Learning Teachers’ Activities | Resources Specific Learning Outcome Teachers’ Resources
Outcome Activities
7 7.1 Discuss §  Ask the student | White Boards,
Compositing to explain Computers, Related
Concepts digitising Soﬁware, PowerPoint
blast Projectors, Flip Charts,
and | Interactive Boards,
demonstrate polygons. Recommended
how it can 1 '”;J_Stf["’_‘te 1t textbooks, lecture notes
i activiies 7.110 | g Related Journals
be done in 7 3 with
Surpac computer
software demonstration
7.2 Explain where necessary.
Downhole Assess the students
compositing
and
demonstrate
how it can
be done in
Surpac
software
7.3 Explain
Graphical

compositing




and
demonstrate
how it can
be done in
Surpac
software

General Objective 8.0: Understanding Grade Control

Week Specific Learning Teachers’ Activities | Resources Specific Learning Outcome Teachers’ Resources
Outcome Activities
8 8.1 Discuss §  Askthe student | White Boards,
Digitising to _exp_lain_Gas- Computers, Related_
blast soild m_mmeral Sof'_cware, Pov_verPomt
processing. Projectors, Flip Charts,
polygons T Illustrate Interactive Boards,
and activities 6.1 to | Recommended
demonstrate 6.6 with textbooks, lecture notes
how it can computer & Related Journals
be done in demonstration
where necessary.
Surpac 1 Assessthe
software students
8.2 Explain GC
calculations
from bench
composites
and
demonstrate
how it can
be done in
Surpac
software
General Objective 9.0: Understanding Black Model Setup
Week Specific Learning Teachers’ Activities | Resources Specific Learning Outcome Teachers’ Resources
Outcome Activities
9 9.1 Explain 1 Ask the student | White Boards,
block to explain block gofva/JUtersF; Rela;ed_ :
. ; oftware, PowerPoin
modelling modelling Projectors, Flip Charts,
concepts and concepts. Interactive Boards,
demonstrate | T Illustrate Recommended
how it can activities 9.110 | texthooks, lecture notes

9.4 with




be done in
Surpac
software
9.2 Show how
to create a
block model
and
demonstrate
how it can
be done in
Surpac
software
9.3 Explain
creating
attributes
and
demonstrate
how it can
be done in
Surpac
software
9.4 Explain
creating /
applying
constraints

computer
demonstration
where necessary.
M  Assess the
students

& Related Journals

General Objective 10.0:

Understanding Black Model Setup

Week Specific Learning Teachers’ Activities | Resources Specific Learning Outcome Teachers’ Resources
QOutcome Activities

10 10.1Explain 1 Askthe student | White Boards,

Section and to explain Gas- | Computers, Related

plan plots soild in mineral Sof'_tware, Pov_verPomt

. processing. Projectors, Flip Charts,

and how it T Illustrate Interactive Boards,

can be done activities 10.1to | Recommended

in Surpac 10.3 with textbooks, lecture notes

software computer & Related Journals

10.2Explain demonstration
Secti where necessary.
ection 1 Assess the
Block students




section
plots and
how it can
be done in
Surpac
software
10.3Explain
Manual
plotting
method and
demonstrate
how it can
be done in
Surpac
software

ASSESSMENT: The continuous assessment, tests and quizzes will be awarded 40% of the total score. The end of the Semester Examination will make up for the remaining
60% of the total score.




PROGRAMME: HIGHER NATIONAL DIPLOMA IN MINERAL PROCESSING

COURSE: Computer Aided Mineral and
Metallurgical Processing Experimental

Design

Course Code: MLET 420

Contact Hours: 3HRS/WK
L=1P=2

Course Specification : THEORETICAL CONTENT

PRACTICAL CONTENT

Week General Objective: 1.0 Understand Design of Experiment
Specific Learning Outcome Teachers’ Activities Resources Specific Learning | Teachers’ Activities | Resources
Outcome
1-2 1.1 Define "Design of 9 Ask the student to White Boards, Computers,

Experiment.”

1.2 State roles of the Design
of Experiment in the
mineral processing
industry.

1.3 Give background
information Design of
Experiment.

1.4 Give brief history of
Design of Experiment.

1.5 Explain the fundamental
principles in design of
experiments.

1.6 Explain the main uses
of design of
experiments.

1.7 Expalin the
mathematical
formulation and
terminology of Design
of Experiment.

1.8 Explain implementation
of Design of
Experiment.

1.9 Explain number of runs
needed for factorial
experimental designs.

explain Design of
Experiment.

1 Hlustrate activities 1.1
to 1.9 with diagrams
where necessary.

1 Assess the students.

Related Software,
PowerPoint Projectors, Flip
Charts, Interactive Boards,
Recommended textbooks,
lecture notes & Related
Journals




General Objective 2.0 Factorial Analysis

Week Specific Learning Outcome Teachers’ Activities Resources Specific Learning | Teachers’ Activities | Resources
Outcome
3-4 2.1 Define "Factorial Analysis." | §  Ask the student to White Boards, Computers,
2.2 Explain how to design explain Factorial Related Software,
an experiment using a Analysis. EzweirP:)i?t Prgjectgrs, I;Iip
9 Hlustrate activities 2.1 arts, Interactive Boaras,
ca_s € StUdy from to 2.11 with computer | Recommended textbooks,
mineral and demonstration where lecture notes & Related
metallurgical necessary. Journals
processing  Assess the students.
2.3 Explain and

2.4

2.5

2.6

2.7

2.8

2.9

2.10

2.11

demonstrate how to
enter the response data
in design expert
software

Explain how choosing
effects to model can be
done in design expert.
Explain ANOVA and
statistical analysis
Explain and show how
to validate the model
developed using design
expert software

Show how to examine
main effects and any
interactions

Show how to draw the
cube plot in design
expert software

Show how to produce
contour and 3d plots of
the interaction in
design expert software
Show how to use point
prediction in design
expert software

Show how to prepare




final report of the
experimental design

General Objective 3.0 Response Surface Design and Analysis

Week

Specific Learning Outcome

Teachers’ Activities

Resources

Specific Learning
Outcome

Teachers’ Activities

Resources

3.1 Explain response
surface design and
analysis

3.2 Explain and show
how experiment can
be designed the
experiment a case
study from mineral
and metallurgical
processing

3.3 Show how to enter
the response data —
create simple scatter
plots in Design
Expert software

3.4 Show how the
results can be
analyzed in Design
Expert software

3.5 Show how the
statistical properties
of the model can be
diagnosed in Design
Expert software

3.6 Show how the
model graphs can be
examined out in
Design Expert
software

3.7 Show how
perturbation plot can
be carried out in
Design Expert

9 Ask the student to
explain surface
design and
analysis.

9 Hlustrate activities 3.1
to 3.11 with computer
demonstration where
necessary.

9 Assess the students.

White Boards, Computers,
Related Software,
PowerPoint Projectors, Flip
Charts, Interactive Boards,
Recommended textbooks,
lecture notes & Related
Journals




software

3.8 Show how contour
plot in Design
Expert software

3.9 Show how the 3D
surface plot can be
carried out in
Design Expert
software

3.10 Show how
response prediction
can be carried out in
Design Expert
software

3.11 Show how
the data for the
second response can
be analyzed in
Design Expert
software

General Objective 4.0: Response Surface Methods

for Process Optimization

Week

Specific Learning Outcome

Teachers’ Activities

Resources

Specific Learning
Outcome

Teachers’ Activities

Resources

4.1 Explain and show
how to select
appropriate
regression models

4.2 Explain and show to
evaluate design
properties

4.3 Demonstrate how to
generate response
and standard error
contours

4.4 Explain how to find
robust operating
conditions

9 Ask the student to
explain Response
Surface Methods
for Process
Optimization.

M Hlustrate activities 4.1

to 4.5 with computer
demonstration where
necessary.

9 Assess the students.

White Boards, Computers,
Related Software,
PowerPoint Projectors, Flip
Charts, Interactive Boards,
Recommended textbooks,
lecture notes & Related
Journals, hoses and
fittings/couplings,
Used/serviceable automatic
gear box, Chalk,
Chalkboard, duster




4.5 Show how to
optimize multiple

responses
numerically
General Objective: 5.0. Multifactor RSM Optimization
Week Specific Learning Outcome Teachers’ Activities Resources Specific Learning | Teachers’ Activities | Resources
Outcome
9 5.1 Discuss multifactor 1 Ask the student to White Boards, Computers,
RSM explain Multifactor | Related Software, _
5.2 Explain multifactor RSM PowerPoint Pro_Jectors, Flip
RSM optimization Optimization. Charts, Interactive Boards,
5.3 Explain and T llustrate activities 5.1 Recommended textbooke
> lecture notes & Related
demonstrate how to to 5.8 with computer | journals
carry out numerical demonstration and
optimization make notes.

5.4 Discuss setting the
optimization criteria
and show how it can
be done using Design
Expert

5.5 Show changing
Desirability Weights
and the (Relative)
Importance of
Variables and
demonstrate how it
can be done using
Design Expert

5.6 Demonstrate how to
run optimization using
Design Expert

5.7 Demonstrate how
graphical optimization
can be done using
Design Expert

5.8 Demonstrate response
prediction at the
optimum using Design
Expert

ASSESSMENT: The continuous assessment, tests and quizzes will be awarded 40% of the total score. The end of the Semester Examination will make up for the remaining




| 60% of the total score.




PROGRAMME: HIGHER NATIONAL DIPLOMA IN MINERAL PROCESSING

COURSE: Process Modeling for Solid
Minerals using ASPEN PLUS

Course Code:
MLET 410

Contact Hours:
3HRS/ WK L=1P=2

Course Specification : THEORETICAL
CONTENT

PRACTICAL CONTENT

Week General Objective: 1.0 Understand process simulation
Specific Learning Teachers’ Resources Specific Learning Teachers’ Activities Resources
Outcome Activities Outcome
1-2 1.10Define "Process 9 Ask the student | White Boards,
Simulation." to explain Computers, Related
1.11State roles of the process Software, PowerPoint
Process in the mineral modeling. Projectors, Flip Charts,
industry. 1 lustrate Interactive Boards,
1.12Explain the process activities 1.1 to | Recommended
simulation Software. 1.6 with textbooks, lecture notes
1.13Explain why using computer & Related Journals
using the process demonstration
simulator for solid where
modeling. necessary.
1.14Explain where the 1  Assess the
process simulator Aspen students.
Plus can be used for
mineral processing.
1.15Define Aspen Plus.
1.16Explain where Aspen
Plus can be used for
mineral processing.
1.17Explain why using
using Aspen Plus for
solid modeling.
1.18Explain the mineral
processing modules that
can be simulated in
Aspen Plus
General Objective 2.0 Solid Process Modeling in Aspen Plus
Week Specific Learning Outcome | Teachers’ Resources Specific Learning Teachers’ Activities Resources
Activities Outcome
3-4 2.12 Describe Aspen Plus 1 Ask the student | White Boards,
user interface. to explain Computers, Related
2.13 Demonstrate how to process Software, PowerPoint
use Aspen Plus user modeling using | Projectors, Flip Charts,
interface in the Aspen Plus. Interactive Boards,
software environment. | §  [llustrate Recommended




2.14 Describe particle size
distribution meshes in
Aspen Plus.

2.15 Explain and
demonstrate the
streams flow in Aspen
Plus.

2.16 Explain and
demonstrate the unit
operation models
palette (dryer,
crystallizer,
granulators, screens
and crusher, etc.) in
Aspen Plus.

2.17 Explain the simulation
results summary.

activities 2.1 to
2.6 with
computer
demonstration
where
necessary.

1  Assess the
students.

textbooks, lecture notes
& Related Journals

General Objective 3.0 Modeling Convective Dryer in Aspen Plus.
Week Specific Learning Outcome | Teachers’ Resources Specific Learning Teachers’ Activities Resources
Activities Outcome
6 3.1 Explain the importance | §  Ask the student | White Boards,
of convective drying in to explain Computers, Related
mineral processing. convective Software, PowerPoint
3.2 Explain process drying. Projectors, Flip Charts,
modeling of convective | q  [llustrate Interactive Boards,
drying in mineral activities 3.1 to | Recommended
processing 3.6 with textbooks, lecture notes
3.3 Explain and demonstrate computer & Related Journals
the setup properties of demonstration
convective drying in where
Aspen Plus. necessary.
3.4 Explain and demonstrate | q  Assess the
building the flowsheet students.
of convective drying in
Aspen Plus.
3.5 Explain the simulation
results summary.
General Objective 4.0: Know Modeling of Coal Drying in Aspen Plus.
Week Specific Learning Outcome | Teachers’ Resources Specific Learning Teachers’ Activities Resources
Activities Outcome
8 -| 4.1 Explainthe importance |  Ask the student | White Boards,

of coal drying in mineral
processing.

4.2 Explain and demonstrate

to explain coal
drying.
9 [llustrate

Computers, Related
Software, PowerPoint

Projectors, Flip Charts,




4.3

4.4

4.5

4.6

defining non-
conventional solid
components in Aspen
Plus.

Explain and demonstrate
how to specify physical
properties for non-
conventional solid
components in Aspen
Plus.

Explain and demonstrate
how to change the
global stream class in
Aspen Plus.

Explain and demonstrate
how to modify the
components attribute in
a unit operation block in
Aspen Plus.

Explain how the
analysis of results can be
carried out.

activities 4.1 to
4.6 with
computer
demonstration
where
necessary.
Assess the
students.

Interactive Boards,
Recommended
textbooks, lecture notes
& Related Journals,
hoses and
fittings/couplings,
Used/serviceable
automatic gear box,
Chalk, Chalkboard,
duster

General Objective: 5.0. Know Modeling of Coal Combustion in Aspen Plus.

Week Specific Learning Outcome | Teachers’ Resources Specific Learning Teachers’ Activities Resources
Activities Outcome
9 5.1 Explain the importance 1 Hlustrate White Boards,
of coal combustion activities 5.1 to | Computers, Related
in mineral processing 5.7 with Software, PowerPoint
5.2 Explain and demonstrate computer Projectors, Flip Charts,
how to change demonstration | Interactive Boards,
the stream class in Aspen and make Recommended
Plus. notes. textbooks, lecture notes
5.3 Explain and demonstrate & Related Journals
how to Add the
components needed for
combustion
in Aspen Plus.
5.4 Explain and demonstrate

how to specify

the unit operation models

in Aspen

Plus.

5.5 Explain and demonstrate
how to define a

Fortran block to control




the
decomposition of coal
5.6 Explain how the analysis
of results can be
carried out.
General Objective 6.0: Understand work over and secondary recovery processes.
Week Specific Learning Outcome | Teachers’ Resources Specific Learning Teachers’ Activities Resources
Activities Outcome
11-13 6.1 Explainthe importance |  Ask the student | White Boards,
of gas-solid separation to explain Gas- | Computers, Related
in mineral processing soild in Software, PowerPoint
4.7 Explain and demonstrate mineral Projectors, Flip Charts,
how to modify a coal processing. Interactive Boards,
combustion flowsheet T Hlustrate Recommended
for gas-solid separation activities 6.1 to | textbooks, lecture notes
in Aspen Plus. 6.6 with & Related Journals
6.2 Explain and demonstrate computer
how to modify and demonstration
specify a particle size where
interval in Aspen Plus. necessary.
6.3 Explain and demonstrate | q  Assess the
how to use solids- students.
handling unit operation
models in Aspen Plus.
6.4 Explain how the
analysis of results can be
carried out..
6.5 .

ASSESSMENT: The continuous assessment, tests and quizzes will be awarded 40% of the total score. The end of the Semester Examination will make up for the remaining
60% of the total score.




LIST OF JOURNALS FOR THE PROGRAMME

1. Mining Journal
2. Minerals & Metallurgical Processing Journal
3. Transaction of the Institution of Mining & Metallurgy Section A, Mining Technology
4. Industrial Minerals Journal
5. Mining Engineering Journal
6. ICMJ's Prospecting & Mining Journal
7. Chemical Engineering & Processing
8. Computer & Chemical Engineering
9. International Journal of Rocks Mechanics & Mining science
10. Minerals Engineering
11. AIChE Journal
LIST OF SOFTWARE FOR THE PROGRAMME
1 MINPRO
2 CSIRO
3 SURPAC
4 ASPEN PLUS
5 TALPAC
6 Vnet
7 Ventsim
8 Isatis




LIST OF RECOMMENDED BOOKS FOR THE PROGRAMME

S/No | Textbooks

1 Uranium Resources Processing by Chiranjib Gupta and Harvinderpal Singh (Hardcover - Feb 12, 2003) by Linda Starke (Haredcover - Feb 2033)

2 Wills' Mineral Processing Technology, Seventh Edition: An Introduction to the Practical Aspects of Ore Treatment and Mineral Recovery by Tim
Napier-Munn and Barry A. Wills (paperback - Oct 27, 2006)

3 Wills' Mineral Processing Technology, Wills B.A. Munn-Napiertj, 2006, Elsevier

4 Wills Minerals processing Technology Willis B.A.; Munn Napier-T.J., 2001 ELSEVIER

5 Advances in Gravity Concentration; Editors: R.W. Honaker, W. R. Forrest, Published by Society for Mining, Metallurgy, and Exploration, 2003, 196
pages (ISBN: 978-0-87335-227-7)

6 Basics of Metal Mining Influenced Water Editor: Virginia T. McLemore; Published by Society for Mining, Metallurgy, and Exploration - 2008, 104
pages

7 Beneficiation of Phosphates, Edited by Zhang, Swager, Filho, El-Shall; Published by Society for Mining, Metallurgy, and Exploration, 2009, 396 pages

8 | Chemistry of Gold Extraction, Second Edition; Authors: John O. Marsden, C. lain House, Published by Society for Mining, Metallurgy, and Exploration,
2006, 680 pages

9 Circulating Load: Practical Mineral Processing Plant Design: Author: Robert Shoemaker; Published by Society for Mining, Metallurgy and Exploration,
2002, 56 pages

10 | Copper Leaching, Solvent Extraction, and Electrowinning Tech. Editor: Gerald V. Jergensen Il, Published by Society for Mining, Metallurgy and
Exploration, 1999, 305 pages

11 | Designing the Coal Preparation Plant of the Future; Arnold J. Barbara; Klima S. Mark, et al, 2004, Bernard Goodwin

12 | Designing the Coal Preparation Plant of the Future; Editors: Barbara J. Arnold, Mark S. Klima, Peter J. Methell, Published by Society for Mining,
Metallurgy, and Exploration, 2007, 216 pages

13 | Flotation, Fuerstenau M.C. 2004 Shri D.Chakraborn

14 | Froth Flotation: A Century of Innovation: Editors: Maurice C. Luerstenau, Graeme Jameson, Roe-Hoan Yoon, Published by Society for Mining,
Metallurgy, and Exploration, 2000, 904 pages

15 | Fundamentals of Aqueous Metallurgy: Author: Kenneth N. Han; Published by Society for Mining, Metallurgy, and Exploration, 2002, 212 pages

16 | Fundamentals of Aqueous Metallurgy: Author: Kenneth N. Han; Published by Society for Mining, Metallurgy, and Exploration, 2002, 212 pages

17 | Georgia Kaolins: Geology and Utilization; Authors: Jessica Elzea Kogel et al; Published by Society for Mining, Metallurgy, and Exploration, 2002, 96
pages

18 | History of Grinding; Authors: Alban J. Lynch, Chester A. Rowland, Published by Society for Mining, Metallurgy, and Exploration, 2005, 216 pages;

19 | Hydrometallurgy 2008: Proceedings of the 6th Intl Symposium; Editors: Courtesy A. Young, Patrick R. Taylor, Corby G. Anderson, Published by
Society for Mining, Metallurgy, and Exploration, 2008, 1,200 pages

20 | Introduction to Cut-Off Grade Estimation, Author: J.M. Rendu; Published by Society for Mining, Metallurgy, and Exploration, 2008, 112 pages

21 | The Metallurgy of Gold (6th Edition) - Mining and Mineral Processing by T.K. Rose and William Thomas Merloc (Hardcover - Sep 28,2008)

22 | The Metallurgy of Gold,Rose T.K. 2000 Pennwell Corporaton

23 | THE METALLURGY OF GOLD: MINING AND MINERAL PROCESSING - March 2003

24 | Mineral Processing Design and Operation: An Introduction by Ashok Gupta and Denis Yan (Hardcover - Jul 10, 2006), Practice, and Control (2 Volume
Set) by Andrew L. Mular, Derek J. Barratt, and Doug N. Halbe (Hardcover - Oct 2002)

24 | Fuels and Lubricants Handbook, Totten E. George, 2003, Burnie Glen

25 | Solid Fuels Combustion and Gasification, De Souza santos

26. | Introduction to Mineral Processing by D.J. Spottiswood

27 | Development in Mineral Processing

28. | Recent Advances in Mineral Processing Plant Design




29. | The Complete Technology Book in Minerals and Mineral Processing

30. | Mineral Processing and Metallurgy

31. | Mineral Processing Laboratory Manual

32. | Mineral processing Toolbox, version 3 (the AusIMM- Publication

33. | Mineral Processing Flow sheets

34. | Mineral Processing Plant Design, Practice and Control(2 volume set), Andrew L. Mular




MINIMUM PHYSICAL FACILITIES REQUIRED FOR HND

MINERALS ENGINEERING TECHNOLOGY PROGRAMME FOR 30 STUDENTS

PROGRAMME LABORATORIES WORKSHOPS STUDIO

Minerals (i) Mineral Analysis i) Surveying and | Computer/Cartography
Engineering (ii) Fluid Mechanics photogrammetric

Technology (iii) Thermodynamics

(iv) Mineral Processing (Unit
processes/Mineral Concentration)

equipment store.




D.

LABORATORIES

MINERAL ANALYSIS LABORATORY

As in National Diploma (ND) Programme
FLUID MECHANICS LABORATORY

As in National Diploma (ND) Programme
THERMODYNAMICS LABORATORY

As in National Diploma (ND) Programme

MINERAL PROCESSING LABORATORY (Unit Processes/Mineral Concentration)

SAME FOR NATIONAL DIPLOMA (ND) PROGRAMME.ADDITIONAL REQUIREMENTS ARE AS INDICATED BELOW:

FOR DIGESTION AND SETTLING TESTS

S/No | Description Quantity
1 Thermostats, and a series of tanks equipped with mechanical 2 each
stirrers
2 Autoclave {Mechanically stired with temperature control up toat | 1
least 260°C
3 Digester Assembly with 6 - 10 bomb autoclaves (15D-250ml 1
each), rotated in a temperature control (up to 260°C) Qil or
melted salt-bath
4 Centrifuges (size corresponding to autoclave bombs) heatable to | 2
100°C
5 Filters (Pressure and Vacuum) 1 each
6 Thermostatic Settling Tubes 3
For Precipitation and Calcination Tests
7 Air - agitated precipitator tanks of about 20 litres or 1
8 Mechanically agitated precipitator of 1 to 3 litre Furnace with 1
heat control up to 1400°C
9. Laboratory Melting Furnace (up to 2000°C) 1
10. | Laboratory Kiln 1
11. | AAS 1
12. X-R-F 1
13. X-R-D 1




WORKSHOPS/STUDIOS

. SURVEYING AND PHOTOGRAMMETRIC EQUIPMENT STORE

As in National Diploma (ND) Programme
Computer Studio/Cartography
As in National Diploma (ND) Programme

112



LISTOF PARTICIPANTS

S/ ORGANISATION/ TELEPHONE
N NAME INSTITUTION POSITION ADDRESS NO EMAIL
gilberttsaro@ya
hoo.com
07030279794 recca_dan@yah
1 | Engr. G.D.A TSAR( NIOMCO ITAKPE | ASST. DIRECTOR| P.M.B. 1001 ITAKPE, KOGI STATE 08034522140 00.com
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