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5394 - MINERAL PROCESSING
Teaching Schedule Per Week Progressive Examination Schedule (Marks)
Lectures | Practical | Credits Assessment Theory Practical Ex. Total
2 2 4. 25 25 3 Hrs - 100 50 200 b
Pre-requisite  -| Source Theory | Test | Total TW | PR | Gr.Total \
Nil vy | Semester o £ a5 | too | 50| 5° aco |

Rationale: Mineral processing has become an essential part of mining industry in recent years. The high-grade
ores are depleting and the market specification for ore is highly stringent with respect to gangue minerals. The
only method to meet the industrial requirements is by way of mineral processing, Objective: This course
equips the diploma holder with the ability to supervise mineral beneficiation plants for various types of ores.

COURSE CONTENTS Hrs Mks §
1. INTRODUCTION 38
Definition, process of mineral beneficiation, mineral dressing definition, purpose,
importance, scope, properties of minerals and use in mineral dressing, processes of

mineral dressing.

2. SIZE REDUCTION _
Communition -Definition, process & purpose.
Theory of crushing, crushers-classification, construction, construction material,

operation capacity, reduction ratio, breakage rate, open circuit and closed circuit
crushing, flow sheet. _ ‘

Grinding: Definition, mechanics, grinding machine, types, construction, operation,
capacity, breakage rate, factors affecting breakage rate, grinding circuit.
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3. SIZING

Purpose, types-fine separation and coarse separation.

Screening-Theory, screen, screen surface (plate aperture, mesh crips, profile bar).
Major types of screens:--construction, operation and application; measurement of
Screen performance, factors affecting screen performance.

Classification- Application and Principle: free settling, hindered settling, settling ratio
(Stock’s law and Newton’s law). Classifier-types, construction, operation,
application, capacity and performance.

4. CONCENTRATION PROCESS 13

Sorting types (hand and machine sorting), application of both. Gravity concentration-
principle, gravity separator, types of grayity separator (jigging, shaking, flowing),
construction, operation and performance of each. Dense medium separation-

_application, equipment- construction, operation and performance. Floatation-

Principle, application, explanation and examples of collector, froather and regulator,
floatation equipment-types, construction, operation and comparison. Floatation
circuit. Magnetic separation-magnetic properties of substances, classification. of
material based on magnetic susceptibility. Principle and mechanics of magnetic
separation, electrostatic and magnetic separators-construction, operation,
application and performance. ‘

5. AUXILIARY OPERATIONS

Sediment behaviour, sedimentation equipment (thickener) construction, operation.

Filtration-types (constant pressure and constant rate), filtration equipment-
construction, operation and application, filtration resistance and pressure drop.

Dewatering- Dewatering system (centrifugal, mechanical and thermal system),
principle, construction and operation of Dewatering equipment.

6. PLANT PRACTICE
(Operation & maintenance)Process integration and flow sheet analysis, selection of
separating equipment, plant design, plant control, -objectives, principle,
instrumentation and application, plant maintenance — objectives,
Total

PRACTICALS: (Any Ten) ‘
1. Calculation of capacity and reduction ratio of a Jjaw crusher.

Study of crushing characteristics of a given mineral sample using jaw crusher.
Calculation of capacity and reduction ratio of screen
Study of grinding characteristics of a given mineral sample using Ball mill.
Calculation of: :
Percentage of sample retained on screen.
Average size of sample and plotting of sizing curve of a given sieve.
Concentration of a given mineral sample using jig.
Study of magnetic separator and calculation of separation efficiency.

. Concentration of a given ore sample using froath flotation cell.

. Visit to a beneficiation plant and study of flow sheets.

. Visit to a beneficiation plant, sketch and to study hydrocyclone.

. Visit to a beneficiation plant, and sketch and to study magnetic separator.

. Visit to a beneficiation plant, sketch, to study and calculation of capacity of a special classifier.

. Calculation of screen capacity. '

. Visit to the site to study the beneficiation plant maintenance.

'REFERENCES BOOKS:
+ Mineral Processing Techniques by B. A Wills.
- Introduction to Mineral Processing by G. Kally & J. S. David.

Principle of Mineral Dressing by A.M Gaudin,
Handbook of Mineral Dressing by A.F. Taggart.
Ore Processing by Jain S. K.
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