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MinorChange98-7.doc

Minor Change

1. Details:

a) Change: Change the Course Topics and Catalog Description of Separation Processes -
0906-314

Current Topics

Introduction and classification of separations
Vapor-liquid phase equilibrium
Form and sources of equilibrium data
Graphical representation of equilibrium data
Bubble-point and dew-point temperature calculations
Flash distillation
Binary flash distillation
Multicomponent flash distillation
Column distillation
Distillation equipment and cascades
External column balances
Internal stage-by-stage balances for binary systems
McCabe-Thiele method (graphical)
Lewis method (analytical)
Multicomponent distillation
Calculation difficulties
Stage-by-stage calculations
Shortcut methods for approximate solution
Fenske, Underwood, Gilliland methods
Staged and packed column design
Staged column equipment descriptions
Packed column equipment descriptions
Absorption and stripping
Absorption and stripping equilibria
Operating lines for absorption and stripping analysis
Analytical solution - Kremser equations
Membrane processes
Overview of membrane-based operations
Reverse osmosis
Gas permeation
Sorption processes
Overview of sorption processes
Laboratory experiments
Distillation
Absorption and stripping
Extraction
Reverse osmosis
Gas permeation

Current Catalog Description

Separation Processes (0906.314)



(Prerequisites:  Fluid Mechanics, Transfer Processes 1&II,  Applied Chemical
Thermodynamics, Math for Engineering Analysis II)

This course studies the principles, design and application of mass transfer separation
processes.  Equilibrium staged operations are presented with and emphasis on the
application of analytical, graphical, and computer methods to the design of stagewise
separation processes. Course topics include: binary and multicomponent distillation,
absorption and stripping. The course provides an introduction to rate-controlled
processes , such as membrane and sorption processes, and their design.  Pilot-scale
laboratory experiment in distillation, absorption, gas permeation and reverse osmosis will

be conducted.

New Topics

Principles of Mass Transfer
Molecular diffusion in gases, liquids, solids
Diffusion coefficients for gases, liquid, solids
Introduction to unsteady state mass transfer
Convective mass transfer coefficients
Types of mass transfer coefficients
Methods to determine mass transfer coefficients
Mass transfer coefficients for various geometries
Derivations of mass transfer coefficients for laminar flow
Mass transfer relations for flow inside pipes
Mass transfer relations for flow outside solid surfaces
Diffusion of gases in porous solids and capiilaries
Knudsen and molecular diffusion of gases
Introduction to sporption processes
Adsorption, chromatography and ion exchange
Sorption in packed beds
Adsorbents and packing structure
Adsorption equilibrium
Solute movement theories
Effects of thermodynamic variables
Linear theories of sorption and chromatography
Types of chromatography
Solute movement theories
Large-scale chromatography
Non-linear theories of packed bed adsorption systems
Mass transfer zone approach
Constant pattern solutions
Mass transfer correlations
Adsorption-desorption operations
Thermal desorption of gases
Activated carbon solvent recovery systems
Pressure swing and vacuum swing adsorption
Regeneration with purge and desorbent
lon exchange
Basics of ion exchange



Ion exchange resins
Ion exchange equilibrium
Ion movement theory
Commercial applications
Membrane processes
Review of membrane separations
Membrane materials and process configurations
Reverse osmosis
Mass transfer analysis
Design parameters
Applications
Ultrafiltration and microfiltration
Mass transfer analysis
Design parameters
Applications
Gas Permeation
Mass transfer analysis
Design parameters
Applications
Introduétion to other separation methods



2. Rationale:

The proposed change is consistent with the on-going assessment and review of the
College of Engineering's programs of study. The Chemical Engineering program is making
some minor changes with courses in response to information obtained from the American
Society of Engineering Education and the American Institute of Chemical Engineers.

3. Results of Consultations:

This change will not impact any other engineering program or science program.



New Catalog Description

Separation Processes (0906.314)

(Prerequisites: Principles of Chemical Processes II (0906-302), Process Fluid Transport
(0906-309), Transfer Processes II (0906-312), Math for Engineering Analysis II (1701-
335), Physical Chemistry I (1908-400).

This course describes modes of diffusion of mass and chemical composition.  This
course includes mass transfer analysis; molecular diffusion in gases, liquids and solids
and convective mass transfer. The course presents several rate-controlled separation
processes and their relevant theory, design and applications. These processes include
sorption processes of adsorption, chromatography and ion exchange; and membrane
processes of reverse osmosis, ultra/microfiltration and gas permeation. Demonstrations
and laboratories will be integrated throughout the course.



