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COURSE OBJECTIVES

» Understand the fundamentals associated with properties, handling and mixing particulate
solids.

» Learn the principles and techniques of size reduction and screening.

» Analyze the principle and applications of filtration.

» Classify the principles and functioning of various solid-fluid operations.

UNIT I: Properties, handling and mixing of particulate solids 7 Hr.

Characterization of solid particles, properties of particulate masses, storage of solids; Mixing of solids-
Types of mixers, mixers for cohesive and free flowing solids; Conveying of solids.

UNIT Il: Size reduction & screening 7 Hr.

Principles of comminution; Size reduction equipment and their selection criteria: Crushers, grinders,
ultrafine grinders, cutting machines; Screening: General factors in selecting screening equipment, in-
dustrial screening equipment, comparison of ideal and actual screens, screen efficiency.

UNIT lll: Filtration 7 Hr.

Filtration: Principles of filtration, selection criteria of filtration equipment and its operation; Sand fil-
ters; Centrifugal filtration: Selection criteria for centrifugal filters; Membrane filtration: Processes and
types of membranes, operation conditions, penetration flux, microfiltration, ultra-filtration and re-
verse osmosis; Advanced filtration techniques.

UNIT IV: Heterogeneous separation process 7 Hr.

Sedimentation, coagulation and clarification; Principles and working of clarifiers, thickeners sedimen-
tation process; Gravity classifiers, sorting classifiers and thickeners; Principles of cyclones, hydro-
clones, scrubbers, magnetic and electrostatic separation equipment; Flocculation and froth-flotation
techniques.

Max. 28 Hr.

COURSE OUTCOMES
On completion of the course, student will be able to

CO1: Understand and summarize the characterization of particulate solids and equipment for solid
operations.

CO2: Classify suitable equipment for size reduction and comminution.

CO3: Apply the knowledge of different screening techniques, equipment and its effectiveness.

COA4: Analyze and design various filtration and membrane processes.

CO5: Select separation equipment for different fluid-solid operations.

CO6: Identify physicochemical and magnetic methods for the separation of heterogeneous mixtures.
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END SEMESTER EXAMINATION QUESTION PAPER PATTERN

Max. Marks: 100 Exam Duration: 3 Hr.
Part A: 10 Questions each carrying 5 marks 50 Marks
Part B: 5 Questions each carrying 10 marks 50 Marks
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