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| CHE 111 Physical Chemistry

3 Cr. hrs. =[2 Lect. + 0 Tut + 3 Lab] Prerequisite: BAS 022, BAS 041

Concept of Equations of state as applied to ideal gas and real gas - Phase
equilibrium and phase diagram. Ideal solutions and deviations from ideality -
Properties of solutions - Fugacity - Activity of ideal solutions - Activity coefficients -
Excess properties - Dynamic equilibrium in physical and chemical changes: Vapor
liquid equilibrium calculations, Solid liquid phase, Equilibrium Solution
thermodynamics, Partial molar properties - Chemical reaction equilibrium for
homogeneous and heterogeneous reactions - multible reaction equilibrium -
Statistical mechanics, and transport phenomena.
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Laboratory:

01 Predicting heating and cooling curves and interrelating with phase diagram.

02 Determination of elevation in boiling point and depression in freezing point.

03 Determination of osmotic pressure.

04 Determination of solubility and evaluating solubility product constant (ksp)

05 Determination of acid and base constants for weak acids (ka) & for weak
bases (kb).

06 Determination and Application of Henry' Law constant.

07 Constructing temperature - composition diagram (Isobaric boiling point -
composition) for binary system.

Textbook:
e Atkins, P. W., Physical Chemistry, Oxford University Press, o™ Ed., 2006.

Page 58 of 102



+_-

49 o IS Al pd A dgaid| Al 1 dand S "“

AileasS dudiglf B0z

—0 % A
LAV I AR e
High Institutes Of Engineering & Technology @@M‘g’!".*
0> Dy /XN %

Reference Undergraduate Program Curriculum Plan

Chemical Engineering sl | g llad
References:
e Farrington Daniels and Robert A. Alberty, Physical Chemistry, John Wiley & Sons, 7™ Ed.,
1987.

e Bruno Linder, Elementary Physical Chemistry, World Scientific Publishing, 2010.
Assessment:
Final Exam: 50% , Quizzes: 15% , Year Work: 15% , Experimental/Oral: 20%

| CHE 112 Inorganic & Analytical Chemistry
3 Cr. hrs. =[2 Lect. + 0 Tut + 3 Lab] Prerequisite: BAS 041

Comparative systematic studies for the groups of elements and compounds of industrial
importance: Halogens - Sulfur group - Alkaline metals - Alkaline earth metals - The common
elements from the fourth and the fifth groups of periodic table - Transition elements -
Principles of qualitative and quantitative chemical analysis: Principles and applications of
gravimetric analysis, Principles and applications of volumetric analysis, Principles and
applications of Spectrophotometric analysis, Principles and applications of atomic absorption
analysis, Principles and applications of absorption Spectrophotometric analysis, Principles
and applications of chromatographic analysis,

g g 1 sess 112
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Laboratory:

01 Identification of acid and base radicals.

02 Precipitation titration (argentimetry) .

03 Acid/base titration.

04 Quantitative and qualitative analysis spectrophotometricaly.

Textbook:
e  Satya Prakash, Advanced Inorganic Chemistry, S Chand & Co Ltd;, 18th. Ed., 2000.
e J.D. Lee, Concise Inorganic Chemistry, Wiley - Blackwell, 5th. Ed., 1999.

References:
e Theodore L. Brown, et al, Chemistry the Central Science, Prentice Hall Int. (Pearson
International, 2010.
Shriver and Atkins', Inorganic Chemistry, Oxford University Press, 2010.
Geoff Rayner - Canham; Tina Overton, Descriptive Inorganic Chemistry, Freeman &
Company, W. H, 5th. Ed., 2009.

Assessment:
Final Exam: 50% , Quizzes: 15% , Year Work: 15% , Experimental/Oral: 20%
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| CHE 113 Organic & Biochemistry

3 Cr. hrs. =[2 Lect. + 0 Tut + 3 Lab] Prerequisite: BAS 041

An introduction to organic structures, reactions, and reaction mechanisms - Type of
carbon - carbon bonds - Electronic theory of valence - Aromatic hydrocarbons -
Resonance and electron displacement - Study of paraffins, olefins, aldehydes,
Ketones, organic acids, alcohols, phenols, structural isomerism. Analysis of organic
compounds using ultraviolet rays, Chromatography, magnetic resonance. Enzymes -
Cofactors - Biochemistry of carbohydrates - Biochemistry of proteins - Biochemistry
of fats and oils - General biochemical pathways.
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Laboratory:

01 Methods utilized in purifications of organic compounds.

02 Methods utilized in identification of organic compounds, both qualitative and
guantitative.

03 Preparation of some common organic compounds and testing of some of its
physical and chemical characteristics.

04 Preparation of some common intermediate organic compounds and testing of
some of its physical and chemical characteristics.

Textbook:
e Francis A. Carey, Richard J. Sundberg, Advanced Organic Chemistry, Springer, 5th. Ed.,
2007.
References:
e Bhupinder Mehta & Manju Mehta, Organic Chemistry, Prentice - Hall of India Pvt.Ltd,, 2005.
e A.l.Vogel, A.R. Tatchell, B.S. Furnis, A.J. Hannaford, P.W.G. Smith, Textbook of
Practical Organic Chemistry, Prentice Hall, 5th. Ed., 1996.
Assessment:

Final Exam: 50% , Quizzes: 15% , Year Work: 15% , Experimental/Oral: 20%
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| CHE 114 Chemical Engineering Thermodynamics

3 Cr. hrs. =[2 Lect. + 2 Tut + 0 Lab] Prerequisite: BAS 022

Internal energy and First law of thermodynamics - Entropy and Second and third
laws of thermodynamics - Free energy and chemical equilibrium - Spontaneity of
chemical reactions - Thermodynamic functions and third law of thermodynamics -
Thermodynamic analysis of chemical reactions - Power and refrigeration cycle -
Vapor cycle - Carnot cycle, - Rankin cycle - Reheated cycle - Regenerative cycle -
Gas power cycle - Gas turbine cycle - Reciprocating engine cycle - Refrigeration
cycle - Heat pump cycle - Vapor compression refrigeration cycle - Absorption
refrigeration cycle, Thermodynamic tables.
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Textbook:

e Thomas E.Daubert, Chemical Engineering Thermodynamics, McGraw - Hill Education (ISE
Editions), 1986.

e P.W. Atkins, Atkins Physical Chemistry, Oxford University Press, 9th Ed., 2006.

References:

e J. M. Smith, Introduction to Chemical Engineering Thermodynamics, Mc graw Hill Higher
Education, 7th. Ed., 2005.

e J. Winnick, Chemical Engineering Thermodynamics: An Introduction to Thermodynamics for
Undergraduate Engineering Students, Wiley, 1996.

Assessment:
Final Exam: 60% , Quizzes: 20% , Year Work: 20% ,

| CHE 121 Momentum Transfer

3 Cr. hrs. =[2 Lect. + 2 Tut + 0 Lab] Prerequisite: BAS 031

Fluid statics - General molecular transport equation for momentum, heat, and mass
transfer - Viscosity of fluids - Types of fluid flow and Reynolds Number - Overall
mass balance and continuity equation - Overall energy balance - Shell momentum
balance and velocity profile in laminar flow - Design equations for laminar and
turbulent flow in pipes - Compressible flow of gases - Flow past immersed objects
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and packed and fluidized beds - Measurement of flow of fluids - Pumps and gas
moving equipment - Agitation and mixing of fluids and power requirements - Non
Newtonian fluids - Differential equations of momentum transfer - Dimensional
analysis in momentum transfer.

98yt duaS U 121 oS
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Textbook:

e Gregory L. Rorrer, Robert E. Wilson, Fundamentals of Momentum, Heat & Mass Transfer,
Wiley, 5th. Ed., 2007.

References:
e Christie J. Geankoplis, Transport Processes and Unit Operations, Prentice - Hall International
Inc, 1993.

e James O. Wilkes, Mechanics for Chemical Engineers with Microfluidics and CFD),, Prentice
Hall, 2"* Ed., 2005.

e Gregory L. Rorrer, Robert E. Wilson, Fundamentals of Momentum, Heat and Mass Transfer,
John Wiley and sons Inc., 5th. Ed., 2007.
Assessment:
Final Exam: 60% , Quizzes: 20% , Year Work: 20% ,

| CHE 211 Applied Electrochemistry & Corrosion Engineering

3 Cr. hrs. =[2 Lect. + 0 Tut + 3 Lab] Prerequisite: CHE 111

Electrolytes and electrolytic transport processes - Electrolytic conductance - Ostwald
dilution law - Oxidation States and Oxidation - Reduction Reactions - Balancing
Oxidation - Reduction Equations - Voltaic Cells - Cell EMF under standard
Conditions - Free Energy and Redox Reactions - Nernst Equation and its
applications in spontaneity prediction and Cell EMF under nonstandard conditions -
Concentration cells - Batteries and Fuel Cells - Electrolysis and nonspontaneous
redox reactions. Electrochemical Aspects of Corrosion: Electrochemical reactions;
Polarization; Passivity - Applications of Thermodynamics to Corrosion - Corrosion
Prevention: Material selection. Alteration of environment. Inhibitors. Design. Cathodic
and anodic protection. Coatings. Corrosion control through water conditioning.
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Laboratory:

01 Measurement of standard electrode potential.

02 Measurement of activity coefficient.

03 Redox titration.

04 Potentiometric titration.

05 Finding the solubility product constant (ksp) electrochemically.

06 Measurement of pH - pK for acids and bases electrochemically.

07 Electroplating

Textbook:
e P.W. Atkins, Atkins Physical Chemistry, Oxford University Press, 9th. Ed., 2006.
e Fontana, M. G.& Greene, N. D., Corrosion Engineering, McGraw - Hill Int. Book Co, 1986.

References:
e Theodore L. Brown, et al, Chemistry the Central Science, Prentice Hall Int. (Pearson
International, 2010.

e Zaki Ahmad, Principles of Corrosion Engineering and Corrosion Control, Butterworth -
Heinemann, 1°" Ed., 2006.
Assessment:
Final Exam: 50% , Quizzes: 15% , Year Work: 15% , Experimental/Oral: 20%

| CHE 212 Chemistry of Polymers

2 Cr. hrs. =[2 Lect. + 0 Tut + O Lab] Prerequisite: CHE 112

Introduction to Polymers - Polymer Structure (Morphology) - Molecular Weight of
Polymers - Polycondensation Polymers (Step - Reaction Polymerization) - lonic
Chain - Reaction and Complex Coordination Polymerization - Free Radical Chain
Polymerization (Addition Polymerization) - Copolymerization - Composites and
Fillers - Naturally Occurring Polymers (Animals & plants) - Organometallic Polymers
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- Inorganic Polymers - Testing and Spectrometric Characterization of Polymers -
Rheological, Physical and mechanical Tests on polymers - Additives - Reactions on
Polymers - Synthesis of Reactants and Intermediates for Polymers - Polymer
Technology.

O ped il skeasS 212 @uS
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Textbook:
e Charles E. Carraher Jr., Carraher's Polymer Chemistry, CRC Press, 8th. Ed., 2010.

References:

e Malcolm P. Stevens, Polymer Chemistry: An Introduction, Oxford University Press, 3rd. Ed.,
1998.

e Charles E. Carraher Jr., Introduction to Polymer Chemistry, CRC Press, 1*" Ed., 2006.

Assessment:
Final Exam: 60% , Quizzes: 20% , Year Work: 20% ,

| CHE 213 Environmental Chemistry

2 Cr. hrs. =[2 Lect. + 0 Tut + O Lab] Prerequisite: CHE 113

The topics of this course are concerned with the main parameters considered in
characterization of water and waste water dealing specifically, for each parameter,
with: General considerations, Environmental and health significance, Methods of
determination, Application of data: Turbidity - Color - pH - Acidity - Alkalinity -
Hardness - Residual chlorine demand - Chlorides - Dissolved oxygen (DO) -
Biochemical oxygen demand (BOD) - Chemical oxygen demand (COD) - Total
organic carbon (TOC) - Nitrogen - Solids - Iron and Manganese - Fluoride - Sulfate -
Phosphorus and phosphate - Grease - Volatile acids - Gases: Carbon dioxide,
Oxygen, Hydrogen, Methane, Hydrogen sulfide - Trace inorganics.

Aol slaess 213 oS
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Textbook:

o Eugene R. Weiner, Applications of Environmental Chemistry a Practical Guide for
Environmental, Professionals Lewis Publishers, CRC, ., 2000.

References:
e Clair N. Sawyer & Perry L. McCarty, Chemistry for Environmental Engineering, McGraw - Hill
Book Company , 2005.
Assessment:
Final Exam: 60% , Quizzes: 20% , Year Work: 20% ,

| CHE 221 Heat Transfer & Fuel Engineering

3 Cr. hrs. =[2 Lect. + 2 Tut + 0 Lab] Prerequisite: CHE 114

Steady state heat transfer: Introduction and mechanisms oh heat transfer -
Conduction heat transfer - Conduction through solids in series - Steady state
conduction and shape factors - Forced convection heat transfer inside pipes - eat
transfer outside various geometries in forced convection - Natural convection heat
transfer - Boiling and condensation - Heat exchangers - Radiation heat transfer
principles - Heat transfer of non Newtonian fluids - Special heat transfer coefficients -
Dimensional analysis in heat transfer. Unsteady state heat transfer: Derivation of
basic equation - Unsteady state heat conduction in various geometries. Fuels: Liquid
fuels - Gaseous fuel - Solid fuel - composition and heating value of fuel - Combustion
fundamentals - Chemical kinetic and combustion thermodynamics. The impact of
fuel properties, operating conditions, and furnaces design on environment and
operational performance. Combustion emissions from CO2, NOx, Sox and soot and
its effects on environment. Technology facilities - Calculation methods in
combustion.
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Textbook:

e Gregory L. Rorrer, Robert E. Wilson, Fundamentals of Momentum, Heat & Mass Transfer,
Wiley, 5th. Ed., 2007.

e John R. Puskar, Fuel and Combustion Systems Safety, Wiley, 2011.

References:
e Christie J. Geankoplis, Transport Processes and Unit Operations, Prentice - Hall International
Inc, 1993.

e Bruce G. Miller, David Tillman, Combustion Engineering Issues for Solid Fuel Systems,
Academic Press, 2008.
Assessment:
Final Exam: 60% , Quizzes: 20% , Year Work: 20% ,

| CHE 231 Material & Energy Balance Fundamentals

3 Cr. hrs. =[2 Lect. + 2 Tut + 0 Lab] Prerequisite: CHE 114

Fundamentals of Mass Balance: Processes system and its variables: mass, volume,
flow rates, chemical composition, pressure - Fundamentals of material balance
(batch and continuous), single and multiple unit calculations - Recycle, bypass and
purge calculations - Balance for reactive systems: balances on reactive systems -
balances on single phase systems - Balances on multiple systems: balances on
liquid solution, balances on adsorption processes. Fundamentals of Energy Balance:
Fundamentals of energy balance - forms of energy - Thermodynamic tables, energy
balance for non - reactive systems, pressure and temperature change, mixing
operations, energy balance for reactive systems, heat of reactions, heat of formation,
heat of combustion.
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Textbook:
e V.V.Veverka, F. Madron, Material and Energy Balancing in the Process Industries: From
Microscopic Balances to Large Plants, Elsevier Science, 1997.
References:

e Richard M. Felder, Ronald W. Rousseau, Elementary Principles of Chemical Processes, John
Wiley and sons Inc., 3rd. Ed., 2009.

e G.V. RekKlaitis, Introduction to Material and Energy Balances, John Wiley and sons Inc., 1983.
Assessment:
Final Exam: 60% , Quizzes: 20% , Year Work: 20% ,

| CHE 232 Chemical Reaction Kinetics

3 Cr. hrs. =[2 Lect. + 2 Tut + 0 Lab] Prerequisite: CHE 111

Kinetics of chemical reactions - Order and molecularity of reactions - Reactions of
the first order - Reactions of the second order - Reactions of the third order -
Complex reactions - Temperature effect - Activation energy - Catalytic reactions -
Engineering principles of reactor design - Design of batch and continuous tubular
reactors - Design of continuous stirred tank reactors - Catalytic reactors - Isothermal
and adiabatic reactions - Concentration and flow rate effect on residence time -
Recycling and its effect on reactor volume.

Ao SN A > 232 @i
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Textbook:

e Kayode Coker, Modeling of Chemical Kinetics and Reactor Design, Gulf Professional
Publishing, 2" Ed., 2001.

References:

e Ronald W. Missen, Charles A. Mims and Bradley A. Saville, Introduction to Chemical Reaction
Engineering and Kinetics, John Wiley and sons Inc., 1998.

Assessment:
Final Exam: 60% , Quizzes: 20% , Year Work: 20% |,

Page 67 of 102



U IS Al od A dgadd| dnler Id! daud U "‘M

SR s,

b o e Dl

LA 1D (AR | o
High Institutes Of Engineering & Technology @@M%
0> Dy /XN %

Reference Undergraduate Program Curriculum Plan

Chemical Engineering sl | g llad

| CHE 241 Organic Chemical Industries

3 Cr. hrs. =[2 Lect. + 0 Tut + 3 Lab] Prerequisite: CHE 113

Mechanisms and synthesis applications of organic reactions: Sulfonation, nitration,
halogenation, oxidation, intermediate organic compounds, mechanism of
polymerization - Technological procedures, on industrial scale demonstrated with
flow sheet diagrams, for production of: Dyes - Sugars - Natural and synthetic fibers -
Starch and yeast - Explosives - Pesticides - Practical: Executing the following
reaction on laboratory scale: Sulfonation, nitration, halogenations and oxidation -
Analysis of organic compounds using ultraviolet rays, Chromatography, magnetic
resonance. To accomplish practical part it is recommended to perform site visit to
relevant factories even during semester time or during field training.

Wgiae AilesS Sletiao 241 g
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Laboratory:

-- Executing the following reactions on laboratory scale: Sulfonation, nitration,
halogenations and oxidation - Analysis of organic compounds using ultraviolet
rays, Chromatography, magnetic resonance.

- To accomplish practical part it is recommended to perform site visit to relevant
factories even during semester time or during field training.

Textbook:
e Kirk - Othmer, Encyclopedia of Chemical Technology, John Wiley and sons Inc., 5th. Ed.,
2007.

e Elbert C. Herrick (Editor), Organic Chemical Industries: Guide to Organic Chemical Industries,
Ann Arbor Science Publishers, 1980.

References:
e Nicholas Basta, Shreves Chemical Process Industries Handbook, McGraw - Hill Professional,
5th. Ed., 1998.
Assessment:
Final Exam: 50% , Quizzes: 15% , Year Work: 15% , Experimental/Oral: 20%
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| CHE 242 Inorganic Chemical Industries

3 Cr. hrs. =[2 Lect. + 0 Tut + 3 Lab] Prerequisite: CHE 112

Technological procedures, on industrial scale demonstrated with flow sheet
diagrams for production of: industrial gases: Carbon dioxide - Hydrogen -
Oxygen - Chlorine and hydrochloric acid - Nitrogen industries: Ammonia, Nitric
acids, Nitrogen fertilizers: Ammonium nitrate and Urea - Sulfuric acid -
Phosphoric acid and phosphate fertilizers - Cement Industry - Building
materials and refractories - Alkali industries: Sodium hydroxide and sodium
carbonate and bicarbonate. Practical: Executing the following Experiments on
laboratory scale: Application of the Egyptian Standards (ES) on some
specifications on the following products: Ammonium nitrate - Sulfuric acids -
Nitric acid - Phosphoric acid - Sodium hydroxide - Cement - Ceramics -
Sodium carbonate.

Agas pé Al Ololiua 242 @S
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Laboratory:

- Execute the following Experiments (Application of the Egyptian Standards)
on:Ammonium nitrate, Sulfuric acids, Nitric acid, Phosphoric acid, Sodium
hydroxide, Cement, Ceramics, Sodium carbonate.

Textbook:

e Kirk - Othmer, Encyclopedia of Chemical Technology, John Wiley and sons Inc., 5th. Ed.,
2007.

e J.D. Lee, Concise Inorganic Chemistry, Wiley - Blackwell, 5th. Ed., 1999.

References:

¢ Nicholas Basta, Shreves Chemical Process Industries Handbook, McGraw - Hill Professional,
5th. Ed., 1998.

e Egyptian Standards issued for the above products, .
Assessment:
Final Exam: 50% , Quizzes: 15% , Year Work: 15% , Experimental/Oral: 20%
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| CHE 261 Natural Gas Engineering

3 Cr. hrs. =[2 Lect. + 2 Tut + O Lab] Prerequisite: CHE 113

Natural gas technology and earth sciences; properties of rocks; thermodynamics;
flow equation; fluid properties; combustion; physical behavior of natural gas systems;
physical and thermal properties; phase behavior; analysis; gas hydrates and their
prevention; applications of flow equations; pressure drop; compression; metering;
drilling and completion of wells; flow in reservoir and adjacent aquifer; gas well
testing; reservoir engineering applied to gas; gas/condesate and gas/oil fields;
simulation: field and reservoir performance; conversion of depleted gas, gas
condensate fields to gas storage reservoirs; gas storage in aquifers; monitoring;
inventory verification; deliverability assurance and safety in storage operations;
natural gas liquid recovery; gas treating and conditioning for the fuel market; storage
in salt cacities and mined caverns.

adal! HAl dudid 261 @S
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Textbook:

e William C. Lyons & Gary J Plisga, Standard Handbook of Petroleum & Natural Gas
Engineering, Gulf Professional Publishing, 2" Ed., 2004.

References:
e Donald La Verne Katz, Natural Gas Engineering: Production & Storage, McGraw - Hill
Companies, 1990.

¢ Michael Economides & Xiuli Wang, Advanced Natural Gas Engineering, Gulf Publishing
Company, 2009.

e Robert Vincent Smith, Practical Natural Gas Engineering, Pen Well Books, 2"" Ed., 1990.
e Guo/Ghalimbor, Natural Gas Engineering Handbook, Gpc Books; Har/Cdr, 2005.
Assessment:
Final Exam: 60% , Quizzes: 20% , Year Work: 20% ,
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| CHE 272 Water Treatment

3 Cr. hrs. =[2 Lect. + 2 Tut + 0 Lab] Prerequisite: CHE 212

Introduction for potable water supply treatment process - Physical processes:
screening, mixing, sedimentation, membrane separation - Chemical process:
coagulation, chemical precipitation, disinfection, ion exchange - Desalination
processes: membrane separation, evaporation, reverse osmosis, ion exchange -
Development of process design parameters.

ol dxtlae 272 @S
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Textbook:

e A P.Sincero and G. A. Sincero, Physical - Chemical Treatment of Water & Wastewater, IWA
publishing, CRC Press, 2003.

e Frank R. Spellman, Handbook of Water & Wastewat Treatment Plant Operations, Lewis
Publishers, CRC Press Company, 2003.

References:
e T.H.Y. Tebbut, Principles of Water Quality Control, A Butterworth - Heinemann, 5th. Ed.,
1998.

e J.C. Crittenden,; R. R. Trussell,; D.W; Hand, K.J. Howe & G. Tchobanoglous, Water Treatment
- Principles and Design, John Wiley & Sons, Inc. New Jersey, 2" Ed., 2005.
Assessment:
Final Exam: 60% , Quizzes: 20% , Year Work: 20% ,

| CHE 273 Air Pollution Control

3 Cr. hrs. =[2 Lect. + 2 Tut + 0 Lab] Prerequisite: CHE 213

Selected chemical and physical properties of potential atmospheric pollutants - Basic
properties and terminology - Industrial air pollution sources and prevention - Air
pollution in the chemical process industries - Air pollution in the petroleum industry -
Air pollution from iron and steel manufacturing - Air pollution from lead and zinc
smelting - Air pollution from nickel ore processing and refining - Air pollution from
aluminum manufacturing - Air pollution from copper smelting - Air pollution
dispersion, - Dispersion theory basics - Estimating the air quality impact of stationary
sources - Principles of pollution prevention - Prevention and Control Hardware -
Methods of Particulate Collection, Methods for Cleaning Gaseous.
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Textbook:
e David Liu, Environmental Engineering Hand Book, CRC Press, 1999.
References:
e Nicholas P. Cheremisinoff, Handbook of Air Pollution Prevention & Control, Butterworth -
Heinemann, Elsevier Science, 2002.
Assessment:
Final Exam: 60% , Quizzes: 20% , Year Work: 20% ,

| CHE 274 Solid Waste Management

3 Cr. hrs. =[2 Lect. + 2 Tut + 0 Lab] Prerequisite: CHE 213

Sources and collection of traditional solid waste — Treatment of Solid Waste: Material
recovery, Energy recovery, Chemical and biological modification (refuse, derived,
fuel, compost) - Solid waste classification and recycling: Magnetic coding and
sorting, Color coding and air switching, x-ray attenuation coding and mechanical
switching, Sorting by density — Final disposal: Incineration, Composite, sanitary land
fill, Pyrolysis, Pulping reclamation, Anaerobic digestion, Underground disposal,
Deep shallow water disposal - Environmental stress, pollution issues for all of these
options. Hazardous wastes: Hazardous waste characterization and the regulatory
process Waste tracking systems, and -Waste minimization and resource recovery —
minimization process selection — Physico-chemical and biological treatment
processes: Stabilization, Solidification, Thermal processes, Chemistry and
thermodynamics of incineration, Incineration standards and incineration systems —
Land Disposal: Disposal site, Landfill operations, Leachate collection, Facilities
design and development — Remedial investigations of containment and alternative
analysis.
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Textbook:
e David Liu, Environmental Engineering Hand Book, CRC Press, 1999.
References:
e Joseph A. Salvato, Nelson L. Nemerow, Franklin J. Agardy, Environmental Engineering, John
Wiley & Sons, Inc, 5th. Ed., 2003.
Assessment:
Final Exam: 60% , Quizzes: 20% , Year Work: 20% ,

| CHE 281 Material Science & New Materials

3 Cr. hrs. =[2 Lect. + 2 Tut + 0 Lab] Prerequisite: CHE 112

Organic polymers: Long chain molecules, Types of plastics, Elastomers, Electrical
properties - Metals: Crystal structure of metal, Nucleation and growth of crystals, The
Carbon - iron diagram, Martensitic transformations, Alloys systems. - eramics:
Crystal structure of ceramics, Mechanical properties, Electrical conduction in ionic
ceramics, Dielectrics, Magnetic ceramics. - Composite Materials: Types of
composites, Mechanical properties, Thermal properties, Uses of Composites in
relation to structure - Nanomaterials: Fundamental concepts, Properties in relation to
size, Carbon nanotubes, Applications.

Sudaut! algdlg 3ladf aghe 281 @uS
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Textbook:
¢ Andrew Briggs and Anthony Briggs, The Science of New Materials,, Wiley - Blackwell, 1993.

References:
¢ James F. Shackelford, Introduction to Materials Science for Engineers, Prentice Hall, 7th Ed.,
2008.

o Ekaterine Chikoidze and Tamar Tchelidze, New Developments in Materials Science, Nova
Science Pub Inc, 2010.
Assessment:
Final Exam: 60% , Quizzes: 20% , Year Work: 20% ,

| CHE 311 Catalysis & Surface Chemistry

2 Cr. hrs. =[2 Lect. + 0 Tut + O Lab] Prerequisite: CHE 232

The Structure of Surfaces - Thermodynamics of Surfaces - Dynamics at Surfaces
Electrical Properties of Surfaces - The Surface Chemical Bond - Catalysis by
Surfaces - Mechanical Properties of Surfaces. Review of catalysis: Concepts like
multiplet theory, ensembles, geometric factor; local field effects; coupled interactions;
structure sensitivity and structure insensitivity; demanding reactions site structure;
molecularity; remote control and auto - remote; bi - and multi - functionality; forward
and back spillover; bifurcation theory; bi - and multi layers; bond order conservation;
electrochemical promotion; kinetic coupling; linear free energy relationships; metal -
support interactions; pore efficiency and effectiveness; self organization; sorbate -
sorbate interactions; structure breaking and directing; structure - reactivity
relationships; poisoning, promotion and deactivation; selectivity; catalytic process
engineering: examples and case histories; environmental and green chemical
concepts.

ety 7 glawd! sleasS 311 @uS
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Textbook:
¢ W. Adamson, Physical Chemistry of Surfaces, Wiley Intersciences, 5th. Ed., 1995.
e Bond, G C, Heterogeneous Catalysis: Principles & Application, Oxford University Pres, 1987.
e B. Viswanathan, S. Sivasanker & A. V. Ramaswamy, Catalysis: Principles & Applications,
Narosa Publishing House, New Delhi, 2002.

References:
e D.K. Chakrabarty & B. Viswanathan, Hetergogeneous Catalysis, New Age International
Publishers, 2008.
Assessment:
Final Exam: 60% , Quizzes: 20% , Year Work: 20% |,

| CHE 321 Mass Transfer

3 Cr. hrs. =[2 Lect. + 2 Tut + 0 Lab] Prerequisite: CHE 231

Similarity of mass, heat, and momentum transfer processes - Ficck's law for
molecular diffusion - Molecular diffusion in gases - Molecular diffusion in liquids -
Molecular diffusion in biological solutions and gels - Molecular diffusion in solids -
Unsteady state diffusion - Convective mass transfer coefficients - Mass transfer
coefficients for various geometries - Mass transfer to suspensions of small particles.
Diffusion of gases in porous solids and capillary - Interphase mass transfer and
overall mass transfer coefficient - Dimensional in mass transfers

A JED 321 us

- sl B el LYY - Gl b el JLEY) - el Ll S o 58
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Textbook:
e Gregory L. Rorrer, Robert E. Wilson, Fundamentals of Momentum, Heat & Mass Transfer,
Wiley, 5th. Ed., 2007.

e Frank P. Incropera, David P. DeWitt, Theodore L. Bergman, Adrienne S. Lavine,
Fundamentals of Heat and Mass Transfer, Wiley, 6th. Ed., 2006.

References:
e K. Asokan, Mass Transfer Concepts, Universities Press, 1% Ed., 1993.

e Christie J. Greankoplis, Transport Processes & Unit Operations, Prentice Hall, 1993.
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Assessment:
Final Exam: 60% , Quizzes: 20% , Year Work: 20% ,

| CHE 331 Chemical Reactors Design

3 Cr. hrs. =[2 Lect. + 2 Tut + 0 Lab] Prerequisite: CHE 232

Reactor Design: Theory of chemical reactions - The rate equations - Parallel and
consecutive reactions - Homogeneous isothermal reactors - Adiabatic and
programmed reactions - Uncatalyzed heterogeneous reactions - Heterogeneous
catalysis - Various types of industrial catalytic reactors. Vessel Design: Design of
cylindrical and spherical vessels under internal pressure - Design of heads and
closures - Design of process vessels and pipes under external pressure - Design of
tall vessels - Design of support for process vessels.

Al O atf e 331 o
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Textbook:
e H. Scott Fogler, Elements of Chemical Reaction Engineering, Prentice Hall, 4th. Ed., 2005.

References:
e Kayode Coker, Modeling of Chemical Kinetics and Reactor Design, Gulf Professional
Publishing, 2" Ed., 2001.
Assessment:
Final Exam: 60% , Quizzes: 20% , Year Work: 20% ,

| CHE 332 Modeling & Simulation in Chemical Engineering

3 Cr. hrs. =[2 Lect. + 2 Tut + 0 Lab] Prerequisite: CHE 232

Importance of modeling and simulation in chemical engineering systems and
computer aided calculations - High level programming and software packages -
Categories of Modeling approaches - Continuity equation - Heat transfer model -
Mass transfer model - Chemical and physical equilibrium model - Rate equitation
model - Developing mathematical relations for modeling chemical engineering
systems - Modes of simulation - Applications using mathematical modeling and
simulation to solve chemical engineering problems aided with computer.
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Textbook:

e Christo Boyadijiev, Theoretical Chemical Engineering: Modeling and Simulation, Springer, 1*
Ed., 2010.

References:

e Tanase Gh. Dobre, Jos G. Sanchez Marcano, Chemical Engineering: Modelling, Simulation
and Similitude, Wiley - VCH, 1*" Ed., 2007.

e William L. Luybean and William L. Luyben, Process Modeling, Simulation, and Control for
Chemical Engineers, McGraw - Hill Companies, 2" Ed., 1989.

Assessment:
Final Exam: 60% , Quizzes: 20% , Year Work: 20% ,

| CHE 333 Chemical Plant Desigh & Management

3 Cr. hrs. =[2 Lect. + 2 Tut + 0 Lab] Prerequisite: CHE 231

Process design development - Optimum design and Design Strategy: Optimum
Economic Design - Optimum operating design - General and practical consideration
in design - The design approach - Computer aided design.

Adless ailal! 51819 paaad 333 @S
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Textbook:

e Frank Peter Helmus, Process Plant Design: Project Management from Inquiry to Acceptance,
Wiley - VCH, 2008.

References:

e  Max Peters, Klaus Timmerhaus, and Ronald West, Plant Design and Economics for Chemical
Engineers, McGraw - Hill Science / Engineering/ Math, 5th. Ed., 2002.

e Stan Bumble, Computer Simulated Plant Design for Waste Minimization /Pollution Prevention,
CRC Press, 1% Ed., 2000.

Assessment:
Final Exam: 60% , Quizzes: 20% , Year Work: 20% |,
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| CHE 334 Chemical Process Control

2 Cr. hrs. =[1 Lect. + 2 Tut + O Lab] Prerequisite: CHE 332

The Control of a Chemical Process: Its Characteristics and Associated Problems. -
Modeling the Dynamic and Static Behavior of Chemical Processes - Analysis of the
Dynamic Behavior of Chemical Processes - Analysis and Design of Feedback
Control Systems - Analysis and Design of Advanced Control Systems. Design of
Control Systems for Multivariable Processes Process Control Using Digital
Computers.

e Slgdead! B Saxll| 334 s
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Textbook:
e George Stephanopoulos, Dynamics and Control of Process Systems, Pergamon Press Inc.,
1% Ed., 2001.

References:
e  George Stephanopoulos, Chemical Process Control: An Introduction to Theory and Practice,
PTR Prentice Hall, 1983.
Assessment:
Final Exam: 60% , Quizzes: 20% , Year Work: 20% ,

| CHE 351 Applied Biotechnology

2 Cr. hrs. =[2 Lect. + 0 Tut + O Lab] Prerequisite: CHE 232

Bioprocess Engineering: Downstream processing for bioproducts - Removal of
microbial cells and other solid matter - Disintegration of cells - Extraction methods -
Concentration methods - Purification and resolution of mixtures - Drying -
Thermodynamics of growth - Microbial process kinetics - Transport phenomena and
bioreactor design - Transport phenomena and bioreactor design - Systems and
operating constraints - Physical pathways in bioreactors - Interparticale transfer
rates; correlation for KL - Interparticale bio-reaction rates - Physical properties of
bioreactor media: Bioreactor performance - Power requirements - Scale - up -
Microbial biomass as a protein source - Organic acids and amino acids - Microbial
gums - The production and purification of fine enzymes
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Textbook:
e R.S. Kaler, M. Kulkarni and Umesh Gupta, Applied Biotechnology, | K International Publishing
House Pvt. Ltd, 2009.

References:
¢ Nagat Abd Alla Mostafa, Basic and applied biotechnology, Faculty of Engineering, Minia
University, 2008.
Assessment:
Final Exam: 60% , Quizzes: 20% , Year Work: 20% ,

| CHE 361 Petrochemical Industries

3 Cr. hrs. =[2 Lect. + 2 Tut + 0 Lab] Prerequisite: CHE 241

Definitions of Petrochemicals - Raw materials - Classifications of petrochemicals
according to sources - Unit processes in organic chemical synthesis based on
acetylene, propylene, butadiene and petroleum aromatics - Thermal Cracking -
Conversion Processes for Selected Petrochemicals - Petrochemical Complex -
Processing of Plastic, Rubber, and Fiber - Layout of Petrochemical Plants -
Processing Units - Offsite Facilities

AleasS g | Slsliatl 3671 @us
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Textbook:
e Louis Galambos, Takashi Hikino, Vera Zamagni, The Global Chemical Industry in the Age of
the Petrochemical Revolution, Cambridge University Press, 1% Ed., 2006.
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References:
e Uttam Ray Chaudhuri, Fundamentals of Petroleum & Petrochemical Engineering, CRC Press,
1° Ed., 2010.
Assessment:

Final Exam: 60% , Quizzes: 20% , Year Work: 20% |,

| CHE 362 Natural Gas Purifications

3 Cr. hrs. =[2 Lect. + 2 Tut + 0 Lab] Prerequisite: CHE 261

Hydrogen sulphide and carbon dioxide removal - Alkaline salt solution for acid gas
removal - Water as an absorbent for gas impurities - Sulpher dioxide removal -
Sulpher recovery processing - Control of nitrogen oxides (NOx) - Gas dehydration
and purification - Thermal and catalytic conversion of gas impurities.

ohedal! A dudid 362 pss
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Textbook:
¢ William C. Lyons & Gary J Plisga, Standard Handbook of Petroleum & Natural Gas
Engineering, Gulf Professional Publishing, 2"" Ed., 2004.
References:
e R.N. Curry, Fundamentals of Natural Gas Conditioning, Pennwell Corp, 1981.

e Arthur L Kohl, Richard Nielsen, Gas Purification, Gulf Professional Publishing, 5th. Ed., 1997.
Assessment:
Final Exam: 60% , Quizzes: 20% , Year Work: 20% ,

| CHE 371 Renewable Energy Resources Engineering
3 Cr. hrs. =[2 Lect. + 2 Tut + 0 Lab] Prerequisite: CHE 221

Energy and sustainable development - Scientific principles of renewable energy - Technical
implications - Social implications - Solar radiation - Diverse solar thermal applications: Air
heaters, Crop driers, Water desalination, Solar ponds, Solar concentrators, Solar thermal
electric power systems - Photovoltaic generation - Hydro - power - Power from the wind -
Biomass and biofuels: Biomass production for energy farming, Direct combustion for heat,
Pyrolysis, Alcoholic fermentation, Anaerobic digestion for biogas, Wastes and residues,
Vegetable oils and biodiesel - Wave power - Tidal power - Geothermal energy - Energy
systems storage and transmission - Institutional and economic factors.
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Textbook:
e Mohammed Aslam Ugaili and Harijan Khanji, Renewable Energy Resources and Utilization: A
Developing CountryZs Perspective, Springer, 1°" Ed., 2011.
References:
e John Twidell & Tony Weir, Renewable Energy resources, Taylor & Francis, 2" Ed., 2005.
Assessment:
Final Exam: 60% , Quizzes: 20% , Year Work: 20% ,

| CHE 372 Wastewater Treatment

3 Cr. hrs. =[2 Lect. + 2 Tut + 0 Lab] Prerequisite: CHE 213

Source and Characteristics of Industrial Wastewaters - Wastewater treatment
processes: pre - and primary treatment (equalization, neutralization, sedimentation,
oil separation, flotation) - Coagulation and precipitation - Aeration and mass transfer
- Principles of biological oxidation: Mechanisms of organic removal by bio - oxidation,
Considerations, Nitrification and Denitrification - Development of process design
parameters - Biological wastewater treatment processes: Lagoons and stabilization
basins, Aerated lagoons, Activated sludge processes, Trickling filtration, Rotating
biological contactors, Anaerobic decomposition - Adsorption: theory of adsorption,
properties of activated carbon, the Powdered Activated Carbon Treatment (PACT)
process - lon exchange - Chemical oxidation- Sludge handling and disposal -
Miscellaneous treatment processes: Land treatment, Deep - well disposal,
Membrane processes, Phosphorous removal, Filtration.

B piad! g doetlae 372 uS
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Textbook:
o W. Wesley Eckenfelder, Jr., Principles of Water Quality Management, CBI Publishing, 1980.

e A.P. Sincero and G. A. Sincero, hysical - Chemical Treatment of Water & Wastewater, IWA
publishing, CRC Press, 2003.

e Frank R. Spellman, Handbook of Water & Wastewat Treatment Plant Operations Lewis
Publishers, CRC Press Company, 2003.
References:
o W. Wesley Eckenfelder, Jr., Industrial Water Pollution Control, Mc Graw - Hill Companies Inc.,
3rd. Ed., 2000.
Assessment:
Final Exam: 60% , Quizzes: 20% , Year Work: 20% |,

| CHE 411 Nuclear & Radiation Engineering

2 Cr. hrs. =[2 Lect. + 0 Tut + O Lab] Prerequisite: CHE 351

Radioactivity - Patterns of nuclear stability - Nuclear transmutation - Nuclear
reactions - lonized and nonionized radiations - Alpha, beta & gamma radioactive
materials radiations - Rates of radioactive decay - Detection of radioactivity - Energy
changes in Nuclear reactions - Nuclear materials - Nuclear power fission - Nuclear
power fusion - Radiation in the environment and living systems - Extraction of
uranium from its ores - Purification of uranium - Nuclear fuel fabrication - Nuclear
reactors - Radioactive waste disposal.

ity dagd dunkin 411 @S
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Textbook:

o Eugene R. Weiner, Applications of Environmental Chemistry a Practical Guide for
Environmental, Professionals Lewis Publishers, CRC, ., 2000.

e Gabriel Cacuci, Handbook of Nuclear Engineering, Springer, 1% Ed., 2011.

e Syed Naeem Ahmed, Physics and Engineering of Radiation Detection, Academic Press, 1%
Ed., 2007.

Page 82 of 102



+_-

49 o IS Al pd A dgaid| Al 1 dand S ""‘

AilaesS dunkigl e I
LAV I AR e
High Institutes Of Engineering & Technology @ e | B B3 ‘8’!!&'5
. - - & <
Reference Undergraduate Program Curriculum Plan S L
Chemical Engineering sl | g llad
References:

e Theodore L. Brown, et al, Chemistry the Central Science, Prentice Hall Int. (Pearson
International, 2010.

e Attila Vértes, Sandor Nagy, Zoltan Klencsar & Rezso Gyorgy Lovas, Handbook of Nuclear
Chemistry, Springer, 2" Ed., 2011.

Assessment:
Final Exam: 60% , Quizzes: 20% , Year Work: 20% ,

| CHE 431 Industrial Safety & Risk Analysis
3 Cr. hrs. =[2 Lect. + 2 Tut + 0 Lab] Prerequisite: CHE 331

An over view of general description of building fires including: Combustion phenomenon
- Fire spread - The fire safety systems. Fundamentals of fire explosion - Hazardous
materials - Hazardous operations - Fire protection systems - Explosion protection
systems - Accident insurance - - Hazards and Operability studies (HAZOPs). An over
view on the elements of probability theory including: Sample space and probability
measures - Probability measures - Conditional Probability and the theorem of total
probability - The concept of independence and Random variables - Mathematical
Expectation - Jointly distribution random variables - Estimation - Confidence Interval -
Regression - Beta reliability index - The Monte Carlo method - Event and Fault trees.
Performance - based optimal design including: Risk assessment models - Knowledge
uncertainty and Stochastic uncertainty - Expected value decisions. Risk analysis of fire
initiation - Fire factors affecting ignition - Personal factors in a fire - Probabilistic
modeling of a barrier resistance - A stochastic fire growth model - A stochastic model for
smoke spread - Performance assessment of fire safety systems - Stochastic modeling of
fire bridge response - Risk analysis of an assembly hall - Case study on a virtual building
to apply the concepts of risk assessment models.

shlall Judaig eluall 30¥1 431 @S
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Textbook:

e Max S. Peters and Klaus D. Timmerhaus, Design and Economics for Chemical Engineers,
McGraw - Hill, Inc., 4th. Ed., 1990.

References:

e Michael Hasofer, V.R. Beck and I.D., isk Analysis in Building Fire Safety Engineering,
Butterworth Heinemann Title, 2007.

o Center for Chemical Process Safety (CCPS), Guidelines for Chemical Process Quantitative
Risk Analysis, Wiley - AIChE, 2" Ed., 1999.

Assessment:
Final Exam: 60% , Quizzes: 20% , Year Work: 20% ,

| CHE 432 Chemical Plants Economics

2 Cr. hrs. =[1 Lect. + 2 Tut + 0 Lab] Prerequisite: CHE 331
Cost and asset accounting - Cost estimation - Interest and investment costs - Taxes
and insurance - Depreciation - Profitability - Alternative investments and

Replacements - Optimum design and design strategy - equipment sizing and cost
estimation.

Adleasd| alall Slakaidl 432 @S
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Textbook:

e Max S. Peters and Klaus D. Timmerhaus, Design and Economics for Chemical Engineers,
McGraw - Hill, Inc., 4th. Ed., 1990.

¢ Leland Blank and Anthony Tarquin, Engineering Economy, McGraw Hill Higher Education, 7th.
Ed., 2011.
Assessment:
Final Exam: 60% , Quizzes: 20% , Year Work: 20% ,

| CHE 451 Mechanical Unit Operations

3 Cr. hrs. =[2 Lect. + 2 Tut + 0 Lab]

Classification of mechanical physical separation processes - Filtration in solid liquid
separation processes: Types of filtration equipment, Filter media and filter aids,
Basic theory of filtration - Settling and sedimentation in particle fluid separation
processes: Theory of particle movement through a fluid, Hindered settling,
Differential settling and separation of solids in classification, Sedimentation and
thickening, Equipment for settling and sedimentation - Centrifugal separation
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processes: Forces developed in centrifugal separation, Equations for rates of settling
in centrifuges, Centrifuge equipment for sedimentation, Centrifugal filtration, Gas
solid cyclone separators - Mechanical size reduction: Particle size measurement,
Equipment for size reduction.

WSS A4S At Oldeatt 451 @S
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Textbook:
e Muhammed Fayed, Lambert Otten, Handbook of Powder Science & Technology, Springer, 2"
Ed., 1997.
References:
e Christie J. Geankoplis, Transport Processes & Unit Operations, Prentice - Hall International
Inc., 1993.

¢ Warren McCabe, Julian Smith, Peter Harriott, Unit Operations of Chemical Engineering,
McGraw - Hill Science/Engineering/Math, 7th. Ed., 2004.

Assessment:
Final Exam: 60% , Quizzes: 20% , Year Work: 20% ,

| CHE 452 Multistage Separation Operation

3 Cr. hrs. =[2 Lect. + 2 Tut + 0 Lab] Prerequisite: CHE 321

Interphase mass transfer and types of mass transfer operations - Single and Multiple
Stage Equilibrium Contact Stages - Absorption - Distillation - Adsorption - Membrane
separation: Liquid permeation membrane processes or dialysis - Gas permeation
membrane processes - Reverse osmosis and its application to desalination.
Crystallization - Drying of process materials — Leaching.

Jo 1l Sadaie Jaddl Oldes 452 @S
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Textbook:
e J.D. Seader and Ernest J. Henley, Separation Process Principles, John Wiley & Sons, 1998.
References:

e Christie J. Geankoplis, Transport Processes and Separation Process Principles (Includes Unit
Operations, Prentice Hall, 4™ Ed., 2003.

e J.D. Seader, Ernest J. Henley and D. Keith Roper, Separation Process Principles, John Wiley
& Sons, 3rd. Ed., 2010.
Assessment:
Final Exam: 60% , Quizzes: 20% , Year Work: 20% ,

| CHE 461 Petroleum Refining Engineering

3 Cr. hrs. =[2 Lect. + 2 Tut + 0 Lab] Prerequisite: CHE 241

Introduction including: Theories of petroleum origin - Methods of prospecting, drilling
and production of crude oil - Crude classification and evaluation - Crude distillation -
Catalytic reforming and isomerization - Thermal cracking and coking processes —
Hydro-conversion processes - Fluidised catalytic cracking - Product blending - Clean
fuels - Residue upgrading - Safety aspects in petroleum refineries - Acid gas
processing and mercaptans removal - Refinery economics - Environmental aspects
in refining - Overall refinery case study

Jasd! 33550 dukid 461 s
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Textbook:

e Uttam Ray Chaudhuri, Fundamentals of Petroleum and Petrochemical Engineering, CRC
Press, 1°" Ed., 2010.

References:
o William L. Leffler, Petroleum Refining: In Nontechnical Language, Pennwell Books, 4™ Ed.,
2008.

e James H. Gary, Glenn E. Handwerk and Mark J. Kaise, Petroleum Refining: Technology and
Economics, CRC Press, 5™ Ed., 2007.

e Mohamed A. Fahim, Taher A. Al - Sahhaf and Amal Elkilani, Fundamentals of Petroleum
Refining, Elsevier Science, 2009.
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Assessment:
Final Exam: 60% , Quizzes: 20% , Year Work: 20% ,

| CHE 491 Project

6 Cr. hrs. = [4 Lect. + 0 Tut + 6 Lab]

Students are assigned to perform an integrated study for a project describing a unit
process for production a chemical compound or a group of chemical compounds
from its raw materials till the final product. The study has to demonstrate that student
able to apply the main concepts and theories studied before in different courses such
as: Thermodynamics, - Reaction kinetics, Mass, heat and momentum transfer,
Computer technology. Students prepare a report demonstrating their skills on
research and analysis and obtaining data and information from literature and
scientific periodicals, preparing and writing technical reports. The study include the
following: Flow Diagrams: Qualitative flow diagram indicating the flow of materials,
unit operations involved, equipment necessary, and special information on operating
temperatures and pressures. A guantitative flow diagram shows the quantities of
materials required for the process operation. - Material and Energy balances
(integrated and detailed) - Calculating volumes and dimensions of reactors and
vessels and their dimensions and their material of construction - Pumps, flow meters,
control, and safety equipment required - Systems recommended for waste disposal
and handling - Economic analysis.

95ia 491 @S
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Assessment:
Year Work: 50% , Experimental/Oral: 50%
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