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PART-I 

Research Methodology: 

Definitionandnatureofresearch,objectivesandscopeofresearch.Methodsofacquiring 

knowledge, older methods and modern methods. Art of reading. Concepts concerning 

thescientificmethod,goalsofscientists.Differencebetweenascientistandtechnologist. 

Creativity and Motivation for research, different types and styles of research in science. 

Critical and positive thinking. Research plan, design and formation of infrastructure for 

research proposal. Tools of research. Collection of literature, sources of information in 

Mineral Processing, analysis of the problem and processing of the data. 

PART-II 

UNIT1:ScienceandEngineeringTechnology 

Basic Engineering: Gears – Types, Problems, Pumps-Types and Application, Design. 

BearingsTypes,Uses.FluidMechanics.FluidFlowEquations:Mass,Energy,Momentum 

Equations and its Applications. Motors-A.C/D.C, Generators, Power and Energy 

Calculations. 

UNIT-2:Geology 

Definition of Mineral, crystalline and amorphous states, Crystalline aggregates – 
Columnar, Bladed, Acicular, Fibrous, Tabular, Foliated, Granular and Imitative forms. 
Properties depending upon light: Colour Pleochroism. Play of colours, Opalescence, 
Fluorescence, Phosphorescence, Streak, Luster and Diaphaneity. 

Formsandtypesofigneousbodies:-extrusivebodies-Floodbasalts,Volcanoesandtypes of 
volcanoes. Pyroclastic deposits. Intrusive bodies: - concept of concordant and 
discordant intrusion, Dikes and sills and types of dikes, breccia pipes, Laccoliths, 
Lopoliths, Stocks and Batholiths. Concept of metamorphism- Changes in pressure and 
temperature. Equilibrium and non-equilibrium reactions. Types of metamorphism. 

IntroductiontotheProcessesand factorsinfluencinggenesisof sediments.Weathering, soil 
formation, erosion and transport of debris and their deposition and conversion to 
rocks.Sedimentarystructureandtextureforpetrographyofclasticandnon-clasticRocks. 
Methods of description and classification of sediments and sedimentary rocks 

UNIT-3:Mineralprocessing 

Definition, Scope and necessity of Mineral Beneficiation, Historical developments and 
Economics. Physical Properties of Ores and their importance in Mineral beneficiation. 
Definitionofterms–Concentrate,Tailing,Middling,RecoveryandRatioofconcentration. Unit 
operations. Sampling: Definition, purpose, methods, measurements of accuracy of 
sampling.Crushing:Purposes,Mechanismofcrushing,typesofcrushersandtheirsalient 
features.Grindingtumblingmills,Typesoftumblingmills,openandclosed-circuit 



grindingoperation.Liberation:Definitionandimportanceofliberationstudiesandits analysis. 
Laboratory sizing, Industrial screens. 

 
UNIT-4:Metallurgy 

Unit processes of pyro-metallurgy – Drying, Calcining, Roasting, Sintering, Smelting, 
and Refining. Extraction of Copper, Nickel, Lead, Zinc, Aluminum, Gold, Silver, Titanium, 
Magnesium, Nuclear,Reactive metals.Use of Halides in non-ferrous extraction processes. 
Hydrometallurgy: Principles, Chemical and Electrochemical Principles of Leaching, 
Precipitation, Solvent Extraction, Ion Exchange, Extraction, Eh-pH Diagrams, Metal 
Extractionunderatmosphericpressure,highpressureandtemperature.Electrometallurgy: 
Principles, Electro winning and Electro refining of metals like Copper, Nickel, Lead, Gold, 
Silver, Zinc etc., Electroplating. Powder Metallurgy: Principles and applications 
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