Syllabus Spring 2009:  ChE 330 Separation Processes I
Spring 2009:  ChE 330 Tentative Schedule

Professor: 
D. Eric Aston
Office:  885-6953, BEL 301
E-mail:  aston@uidaho.edu
Office hrs:
~3:30 PM M-Th; you are always welcome to stop by the office or labs.

Stats:
MINES 219, MWF 1:30-2:20 PM, 14 Jan-15 May 2009

Text:
Unit Operations of Chemical Engineering.  McCabe, Smith, & Harriott, 7th ed., McGraw Hill, 2005, ISBN: 0-07-284823-5.  Possible supporting materials:  Separation Process Principles.  Seader & Henley; Equilibrium-Staged Separations.  P.C. Wankat; etc.

Course content description:  Equilibrium stage-wise operations including distillation, solid leaching, liquid extraction, gas absorption, membrane separation, adsorption, chromatography, interfacial separations and perhaps other modernized techniques such as micro-staging, if time permits. This course builds on the significant knowledge-base of energy and material balances, phase behavior and thermodynamics with some integration of mass transport.

This is an applications-based, integrated performance course:

Knowledge + Understanding + Critical Thinking ( Applications

Objectives: By taking this course, you will...

1. Improve your understanding of the basic, practical computations for modeling chemical phase separations in the context of various common processes.

2. Strengthen your prior ChE skills through their application to the separation processes listed above. Excel spreadsheets should be used often to solve and plot results; you will use the program ChemSep to solve more complex distillation and absorption problems.

3. Increase your ability to attack more complex separation problems (multi-component, multi-phase, multi-stage, and new applications).

Outcomes: At the end of this semester, successful students will have...

1. Competency in separation terminology and analytical and graphical representation and solution of simplified processes. These skills are scalable to any complexity of separation processes.

2. Shown growth in their understanding of the importance of chemical phase equilibria in separation processes through demonstrated ability to solve multi-stage separation problems based on theoretical models as well as real equilibrium data.

3. Prepared themselves for integrated performance in chemical engineering by applying material and energy balances and phase equilibrium predictions within the common chemical engineering processes of distillation, liquid extraction, gas absorption, leaching, etc.

4. Better understanding of the usefulness of previous coursework in the practice of chemical engineering problem-solving: knowledge + understanding + critical thinking ( applications!
Practice & Performance:
1. Homework (35%):  Daily/weekly, due beginning of class. Late assignments are not accepted.
**Late attendance = 50% of earned grade; being absent is not directly penalized.

2. Quizzes (40%); Final Exam/Project (25%):  no make-ups!

	Week of…
	Chp
	Tentative Topic Schedule

	Jan 14 (Wed)
	20
	Equilibrium stage operations, material balances of vapor-liquid streams.

	Jan 21 (Wed)
	21
	No class Mon.  Distillation (liquid separation) cont’d:  flashed and staged.

	Jan 26-30
	“
	Distillation operation, plate and column features; multicomponent systems.

	Feb 2-6
	22
	Multicomponent distillation, enthalpy balances.

	Feb 9-13
	17, 18
	Gas-liquid separation:  diffusion, mass transfer, absorption.

	Feb 18-20
	“
	No class Mon.  Gas-liquid separation for absorption operations.

	Feb 23-27
	18
	Absorption continued with packed columns.

	Mar 2-6
	23
	Solid leaching, cascades, and liquid-liquid equilibrium diagrams.

	Mar 9-13
	“
	LLE, extraction stages and cascades.

	Mar 16-20
	N/A
	NO CLASSES.  Spring Break!

	Mar 23-27
	26, 25
	Membranes:  morphology & separation phenomena.

	Mar 30-Apr 3
	“
	Dilute solute membrane separations: gas permeation & dialysis.

	Apr 6-10
	“
	Dialysis, reverse osmosis (RO) & adsorption theory. 

	Apr 13-17
	Notes
	Interfacial separations:  adsorption, GC, and electrophoresis.

	Apr 20-24
	~28-29
	Inertial separations:  air flotation, sedimentation & centrifugation.

	Apr 27-May 1
	“
	Solid interfacial separations:  agglomeration, aggregation, flocculation, etc.

	May 4-8
	“
	Project/Dead Week!  Special topics cont’d. Projects due May 8th.

	May 11-15
	
	Final Exam: Wednesday, May 13th, 12:30-2:30 PM


