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Goals:

This course builds on concepts learned in Mass Transfer Operations. The course will build up the student knowledge in gas absorption, extraction, drying of solids, evaporation, humidification and crystallization. This will enhance the ability of the student to understand the different processes in chemical industries.

Instructor:

Sadeq Emeish, Assistant Professor of chemical Engineering, office in building 15, s_emeish@yahoo.com , office hours: 13-15, Sunday, Tuesday, Thursday .
Text:

Unit Operations of Chemical Engineering by warren L. McCabe, Julian C. Smith, Peter Harr, Mc Graw – Hill, 2001.

Catalog Details:

Gas Absorption, Design of packed towers, principles of absorption, rate of absorption, Mass Transfer correlations, leaching and extraction, leaching, principles of continuous countercurrent leaching, Ponchon-savarit method for the calculation of number of stages, Liquid extraction, Extraction Equipment, Principles of extraction, Calculation of the number of stages, Emulsion liquid membrane permeation (Three Phase extraction), Permex columns, Evaporation, types of evaporators, performance of tubular evaporators, Enthalpy balances for single effect evaporator, single effect calculations, Drying of solids, Principles of drying, Drying equipment, Drying under constant drying conditions, Humidification operations, Definitions, Humidity chart, Wet-bulb temperature and measurement of humidity, Crystallization, Crystal growth, Crystallization equipment.

Topical Outline of the course:

· Gas Absorption.

· Leaching and Extraction

· Evaporation

· Drying of Solids.

· Humidification Operations.

· Crystallization.

Course Objectives:

1- Explain the principles of absorption.

2- Solve simple problems related to the absorption towers.

3- Understand the principles of continuous countercurrent leaching.

4- Solve problems using ponchon-savarit method to find the ideal number of stages.

5- Understand the principles of liquid-liquid extraction and liquid membrane permeation.

6- Identify the equipment used for liquid-liquid extraction and their operating principles.

7- Solve problems to find the ideal number of stages for liquid-liquid extraction.

8- Explain the enthalpy balances for single effect evaporator.

9- Perform single-effect calculations.

10- Explain the principles of drying of solids.

11- Derive the equation for the calculation of drying time under constant drying conditions.

12- Define the main expressions in humidification operations.

13- Use the humidity chart.

14- Understand the principles of crystallization.

15- Derive the equation of crystal growth.

Grading Policy:

Homework, project and students portfolio

10%

Fist exam







20%

Second exam






20%

Final exam







50%

General Policies:

· Homework will be assigned throughout the week. Homework is due at the fixed date. Late submissions will be penalized.

· There will be no make up examination. In case of a documented emergency or illness, the faculty regulations will be followed.

· All cases of academic dishonesty will be dealt with as defined in the faculty regulations.
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