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gt s gz atom. Experiments of
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2= - some theories and
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Dl 4 addlia -branches of analytical
Cilaal g chemistry (Definition
5 and classification) -
, Introduction of ?;?tg\?sr?frgz{:chu:ﬂ'on
o ysm g | Analytical Chemistry & analytical chemistry &
Jat addlia Molecular weight -oxidation states for ions 4 2-3
calculation for atom
Jilia . and valence numbers for
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fraction, weight fraction.
volume fraction. -solving
examples and giving
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Calculation of PH
Olial) + 4BBlic | oy = for common ion. -
Sl dat il Solving exercise
4 jie Jlss | by for weak acid | -and homework
and its salt. PH for | Chemical
weak base andits | Equilibrium
salt. -solving calculation the - 2
.exercise rate of chemical
&Chemical equilibrium
Equilibrium reaction -factors
affecting on
Chemical
Equilibrium. -
solving examples
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Gl Jat 4ddlia Introduction about-
4 e Jibe Spectroscopy. -
Methods of
spectroscopic
Analysis
Ultra Violet (UV), - 4 9-10
Infra-Red (IR)
Spectroscopy. -
Wave length,
preparing the
sample

Spectroscopic
.Analysis
spectroscopic -
:Analysis

Ad8le | o g ¢l Water Chemistry
Sl Jat addlia -Fresh water.
4 yia Jila Environmental Hydrological cycle.
Waste water. -Water 2 11
pollutant: chemical
water pollutant.
-Characterization of
waste water

Chemistry

DLEA) + ASBlia | o g = Air pollutant: primary
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4_|j‘)_m Air Pollution poIIutant 4 12_13
. Photo chemical smog. -
Formation and Depletion
of Ozone in the

3 daduall




Stratosphere.

LA+ 4l8lie | oy s gzl -Domestic and
Glal Jat addlic Municipal wastes. -
4 jie Jile Soil Pollution Industrial and Mining
wastes. -Agricultural 4 14-15
wastes.

-Radioactive Materials. -
Biological Agents.
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2- Analytical Chemistry....Skoog and West Holler
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1- Fundamentals of Analytical Chemistry.

?- Petroleum Refining Technology and Economics — Gary &
Handwerk.

3- Modern Petroleum Technology — G.D. Hobson
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1- Scientific American — Chemistry.
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3- Wiley Online Library
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1. To develop an understanding with the concepts of calculus and analytic geometry and the applications of
these concepts to the solution of engineering problems.

2. Introduction to functions, limits, derivatives and their applications.

3.Provide practice at developing critical thinking skills, solving open ended problems and to work in teams.
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1.Develop a deep understanding of issues related to the basic principles of
calculus, and how to solve problems in chemical engineering .
2.The ability to understand and analysis problems related to specific field.
3.Understanding the necessary of all subject of mathematics in other sciences.
4.Understanding the necessary of derivatives and its application in other
sciences.
5.An ability to apply effective, creative and innovative solutions, both
independently and cooperatively, to current and future problems.
6.Characterization and analyses the performance of any problems in any object
of chemical engineering.
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Real numbers

Interval, Absolute
value, Cartesian
coordinates in the
plane, Domain and
range

Even & odd functions,
Sum, differences,
products & quotients,
Composite functions,
Shifting a graph of a
function , Scaling &
reflecting a graph of a
function

Limits, Finite limits
Horizontal
asymptotes, Vertical
asymptotes ,
Continuity
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Natural logarithms
functions

Natural logarithms
functions,
Exponential
functions,
Logarithms
functions, ax
functions
Trigonometric
functions, Inverse
trigonometric
functions
Hyperbolic
functions, Inverse
hyperbolic functions
Finding a tangent to
the graph of a
function
Differentiation ,
Differentiation rules
, Second & higher-
order derivatives
The derivative as a
rate of change,
Derivatives of
trigonometric
functions
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Text book:

Mathematical Methods in Chemical
Engineering”, Jenson. V.J. and Jeffereys, G.V,
2nd Edition, Academic Press New York, 1977
"Reference book:

m n

Thomas' Calculus Early Transcendentals”,

George B.Thomas, Jr., Twelfth Edition,
“Addison-Wesley, 2010
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1.

2.

Callister, W. D. & Rethwisch, D. G. (2018),
Materials Science and Engineering: An Introduction,
10th Edition, John Wiley & Sons.

Askeland, D. R., Fulay, P. P. & Wright, W. J. (2011),
The Science and Engineering of Materials, 6th
Edition, Cengage Learning.
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Journal of Materials Science

Materials Science and Engineering A
Materials Today

Acta Materialia

Metallurgical and Materials Transactions
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HASM Handbook Online

MIT OpenCourseWare — Materials Science and
Engineering

ScienceDirect — Materials Engineering
MatWeb — Material Property Data
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- Himmelblau David M. “Basic Principles and Calculations in
Chemical Engineering”. 8th Ed. 2012, Prentice Hall PTR.

- Felder Richard M., Rousseau Ronald W.”Elementary
Principles of Chemical Processes” 3nd. ED. 2001. John
Willey & Sons.
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1. Speight, J.G, Hand book of petroleum product
analysis,JohnWilley&Sons,2002.

2. SpeightJ.G.andOzum, B; Petroleum Refinery processes,
MacelDekker, NewY ork, 2002.

3. SpeightJ.G. The chemistry and Technology of petroleum,
3rdEdition.MarcelDekker,NewYork1999.
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1. Petroleum Fuels Manufacturing handbook; Surinder Parkash,
McGraw-Hillcompanies, 2010.

2. Fundamentals of Petroleum and Petrochemical Engineering,
Uttam Ray Chaudhuri, Taylor & Francis Group, 2011
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1. Coulson, J.M and Richardson J.F. “Chemical Engineering,
volume 17, Fifth edition 2002, Elsevier Science, Linacre House,
Jordan Hill, Oxford

2. Coulson, J.M and Richardson J.F. “Chemical Engineering,
volume 2”, Fifth edition 2002, Elsevier Science, Linacre House,
Jordan Hill, Oxford
3. F.A. Holland and R. Bragg “Fluid Flow for Chemical Engineers”,
2nd Ed. (1995) Elsevier Ltd

. Other support books :-

1. DARBY. R., M. Dekker “Chemical Engineering Fluid
Mechanics”, 2ndEd. (2001)

2. James O. Wilkes “Fluid Mechanics for Chemical Engineers”,
Prentice Hall PTR, New Jersey, USA, 1999.

3. De Nevers, N. “Fluid Mechanics for Chemical Engineers”,
(1991) McGraw-Hill, Singapore.
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* Fluid Mechanics for Chemical Engineers
* Journal of Fluid Mechanics
* International Journal of Multiphase Flow
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1. Coulson, J.M and Richardson J.F. “Chemical Engineering,
volume 17, Fifth edition 2002, Elsevier Science, Linacre House,
Jordan Hill, Oxford

2. Coulson, J.M and Richardson J.F. “Chemical Engineering,
volume 27, Fifth edition 2002, Elsevier Science, Linacre House,
Jordan Hill, Oxford
3. F.A. Holland and R. Bragg “Fluid Flow for Chemical Engineers”,
2nd Ed. (1995) Elsevier Ltd

. Other support books :-

1. DARBY. R., M. Dekker “Chemical Engineering Fluid
Mechanics”, 2ndEd. (2001)

2. James O. Wilkes “Fluid Mechanics for Chemical Engineers”,
Prentice Hall PTR, New Jersey, USA, 1999.

3. De Nevers, N. “Fluid Mechanics for Chemical Engineers”,
(1991) McGraw-Hill, Singapore.
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* Fluid Mechanics for Chemical Engineers
* Journal of Fluid Mechanics
* International Journal of Multiphase Flow
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1. J. Laidler, Physical Chemistry and Collide Science, Bosten;
Houghton M, ffl.n company, 1999.

2. G. Mortimer, Physical Chemistry and Collide Science , San
Francisco; Altarcourt science and

technology company, 2000.
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1. D.R. Coughanowr and S. LeBlanc, Process Systems Analysis and
Control, McGraw-Hill, 3nd edition, 2008.

2. Stephanopoulos G., “Chemical Process Control-An Introduction
to Theory and Practice, ”Prentice -Hall, New Jersey, 1984,
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Sensors: pressure,
temperature, level, flow
and concentration.

Control valve.
The Control System, Instrumentation,
Controllers and Final Linear Closed-Loop
Control Elements, Systems:

Block Diagram of
Controlled System,
Overall Closed-Loop
Transfer Functions.

Transient Response
of Simple Control
Systems, Stability

Characteristics of the
Closed Loop System
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Introduction to
Frequency
Response Bode

Diagrams, Control
System Design by
Frequency
Response, Ziegler-
Nichols Controller
Settings..

Frequency Response
Methods

Computer Control
of Chemical
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Course Text
1. D.R. Coughanowr and S. LeBlanc, Process Systems Analysis and
Control, McGraw-Hill, 3nd edition, 2008.

2. Stephanopoulos G., “Chemical Process Control-An Introduction
to Theory and Practice, "Prentice -Hall, New Jersey, 1984.
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ASTM, TBP and
EFV distillation.
Classification:
Compound type,
Correlation index,
density, carbon
distribution

Introduction
General review of
refining processes
of crude oil.
Refinery
configurations
Composition and
classification of
crude, methods of
evaluation

FG, Gasoline,
naphtha, kerosene,
diesel oil, Chemical
composition,
hydrocarbon
components. viz.
paraffinic,
naphthanic,
aromatic olefinic.

Properties and
specifications of
petroleum products

Types of pipe still
heaters, calculations
of radiant absorption
rates, Wilson lobo
Hotel equations, lobo
Evans method pipe
still design. Heat
exchanger in refinery
design and
operational problems

Separation processes
Heating of crude oil




Atmospheric
distillation tower,
types of refluxes.
Energy balance in a
topping tower and
calculations involve

Distillation of crude
oil

Solvent extraction
processes for lube
oil base stocks and

estimation of top,
side, bottom draw
tray temperatures.
Calculation of side
steam strippers

wax processing
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Course Text

1. W.L..Nelson "Petroleum Refining Engineering" 4th Edition.
McGraw Hill, New York, 1985

2. M.A. Fahim, T.A. Al-Sahhaf, and A.S. Elkilani,” Fundamentals
of Petroleum Refining”, Elsevier, 2010.

3. J.H. Gary and G. E. Handwerk and M.J. Kaiser, “Petroleum
Refining Technology and Economics”, 5th Ed. CRC Press, 2007.
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Types of Thermal
Cracking Processes

Thermal Cracking:
introduction, Coking:

Reactions, Catalysts,
Operating Variables,
Influence of Feeds,
Technology

Catalytic and
Hydro- Cracking

Reactions, Catalysts,
Operating Variables,
Influence of Feeds,
Technology

Catalytic Reforming

Reactions, Catalysts,
Operating Variables,
Influence of Feeds,
Technology

Isomerization of C5-
C6 Paraffins

Aliphatic Alkylation

Jradl) Caia’ Cililaial

Reactions, Catalysts,
Operating Variables,
Influence of Feeds,

Technology

Hydrotreating

Visbreaking
Hydrogen
Production:
White Products
Refining by
Sweetening:
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Course Text

1. W.L..Nelson "Petroleum Refining Engineering" 4th Edition.
McGraw Hill, New York, 1985

2. M.A. Fahim, T.A. Al-Sahhaf, and A.S. Elkilani,” Fundamentals
of Petroleum Refining”, Elsevier, 2010.

3. J.H. Gary and G. E. Handwerk and M.J. Kaiser, “Petroleum
Refining Technology and Economics”, 5th Ed. CRC Press, 2007.
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*Refinery Engineering Journal
* Chemical Engineering Journal
* Hydrocarbon Journal
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CHEMICAL ENGINEERING by Coulson & Richardsons, v1
Hydrocarbon Processing Magazine
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Principle of
Management management

Site, Feasibility

Industrial study, Development
organization of efficient work
method

Classification, Cost,
Machine
replacements, Case
studies and examples

Maintenance

Principles and
applications, Critical
path method
Jadl) Caai clilaidl
Engineering has a
direct and vital
impact on the quality
of life for all people.
Engineering is an
important and learned
job.
Standardization,
Specification,
Sampling techniques,
Inspection- analysis
of results
Requirements,
applications, 1SO

Network Analysis

Engineering Ethics

Quality Control




series, Quality
management system
(QMS), Total Quality
management
Hazards (type’s e.g.
industrial hazards,
pollution (air
pollution, water
pollution, industrial
Safety pollution). Industrial
Requirements by products and
industrial waste,
Safety requirements
of industrial sites,
Requirements of
suitable work
environment

AR I)
Course Text Ao sthadll 3y Haall (sl g
1- T.R. Banga and S.C. Sharma “Industrial Engineering
Management” including Production Management, Eleventh
Edition:2008.

2- M.S. Peters, K.D. Timmerhaus and R.E. West “Plant

Design and Economics for Chemical Engineers” Fifth
Edition: 2003
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1- The Chemistry and Technology of Petroleum: Petroleum (P gt L_;.j\ @\)A\j ;.QSS\ J

Refining, Products & Environmental Issues. 2l aalall el
2- Fundamentals of Petroleum Refining. ( S Jﬁ)m‘ 5 = P Sl )

B3- Iragi Journal of Chemical and Petroleum Engineering.

1- Society of Petroleum Engineers (SPE). S iy adl 4 STV [IEVN |
P- Code of Ethics & Professional Conduct. HAI e A & -
B- API Online Training — American Petroleum Institute.
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