agdpailldal )l acaly
AL-BALOA APPLIED UNIVERSITY

Al-Balga’ Applied University oagegll clal Il Realy

149V ale s

Associate Degree Program

Specialization Sl Cileliall L ol 435
Course Number AE-FERRR]
Course Title dalad) gliaxsl)
Credit Hours v
Theoretical Hours Y

Practical Hours

Course Description:

This course provides students with fundamentals of chemistry and how to use these
fundamentals to gain an understanding about materials and their characteristics.
Areas of study: atomic structure and chemical bonding; the periodic table and some
properties of the elements; stoichiometry (quantitative chemical relationships);
reactions between ions in aqueous solutions; properties of gases; intermolecular
attractions and the properties of liquids and solids; solutions; electrochemistry and
corrosion; and introduction to organic chemistry.

Course Objectives:

In the completion of this course, the students are required to understand the
following:
1- The construction of matter; atoms, molecules, moles, chemical formula and the
periodic table,
2- The chemical reaction principles, calculations and limiting reactant and

reactions in agueous solutions,
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3- The periodic table, and the chemical properties of elements, properties of
Gases

4- Electronic structure, chemical Bonding, intermolecular forces, and
electrochemistry.

Course Contents:

Unit 1: Introduction (chapter 1, 2 lectures)

The international system of units and measurement and significant figures (mly 1.3
and 1.4 are requited).

Unit 2: Atoms, Molecules, and Moles (Chapter 2 , 4 lectures)

The mole concept, measuring moles of atoms, measuring chemical formulas,
empirical formula and mdecular formulas (exclude 2.1 and 2.2)

Unit 3: Chemical Reactions and the mole concept (chapter 3 , 4 lectures) Chemical
reactions and chemical equation and calculations based on them, limiting-reactant
calculations, reactions in solution and stoichiometry of these reactions.

Unit 4: The periodic table and some properties of the element (chapter 4, 3 lectures)
Some properties of the elements , atomic numbers and the modern periodic table,
reactions of metals with nonmetals, formation of mdecular compounds, some
properties of ionic and mdecular compounds, oxidation-reduction reactions, naming
chemical compounds (exclude 4.1-4.3).

Unit 5: Chemical Reactions in aqueous solutions (chapter 5, 4 lectures) Solution
terminology electrolytes, reactions between ions, acid-base reactions, why metathesis
reactions occur, redox reactions in solution and balancing of equations, stoicniometry
of ionic reactions, chemical analysis and titration, equivalent weights and normality.
Unit 6: Electronic structure and the periodic table (chapter 7, 4 lectures)
Electrcmagretic radiation and atomic spectra, atomic structure and the bollr theory,

the wave nature of matter, electron spin and the paul; exclusion principle, the electron
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configuration of the elements, the periodic table and the electron configuration, the
shapes of atomic orbitals, the variation of properties with atomic structure.

Unit 7: Chemical Bonding (Chapter 8, 4 Lectures)

Bonding in ionic compounds, lewis symbols, the covalent bond, drawing lewis
structures, some band properties, coordinate covalent bond ploar mdecules and
electronegativity (exclude 8.6 and 8.7).

Unit 8: Properties of Gases (Chapter 11, 4 lectures)

Volume — pressure- temperature relationships for a fixed amount of gas, the ideal gas
law, chemical reactions between gases, Dalton’s law of paitial pressure, Graham’s
law of effusion (exclude 11.7 and 11.8).

Unit 9: States of Matter and Intermolecular Forces (Chapter 12, 4 Lectures)

The importance and types of intermolecular forces, general properties gases, liquids
and solids, heats of vaporization, vapor pressure of liquids and solids, boiling points
and freezing points, heating and cooling curves, phase diagrams. (Exclude 12.6 and
12.8-12.10).

Unit 10: Electrochemistry (Chapter 18.5 lectures)

Metallic and electrolytic conduction, electrolysis and some of its applications,
quantitative aspects of electrolysis , galvanic cells, reduction potentials , spontaneity
of oxidation- reduction teactions, the nernst equation, some applications to corrsion.
(exclude 18.8).

Unit 11: Introduction to organic chemistry (chapter 22, 3 Lectures).

Fandamentis of organic chemistry, organic compounds containing oxygen, nitrogen
and halogens (only 22.5 and 22.6).
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Textbook
J. Brady, general chemistry, principles and structure, 3th Ed., John wiley and

sons (1990).

References:
1-  T. Brohn, H. Eugene Lemay and B.Bursten, Chemistry the central science, 8"

Ed., prentice hall, New Jersey (2000).
2- J. Brady, J. Russell and J. Holum, chemistry matter and its changes, John wiley

and sons, new york (2000).
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Textbook
J. Brady, general chemistry, principles and structure, 3th Ed., John wiley and
sons (1990).
References:
1-  T.Brohn, H. Eugene Lemay and B.Bursten, Chemistry the central science, 8"
Ed., prentice hall, New Jersey (2000).
2-  J. Brady, J. Russell and J. Holum, chemistry matter and its changes, John wiley

and sons, new york (2000).
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1. Organic Chemistry, A short Course, 7" edition, Houghtone Mifflin
1987.

2. Organic chemistry, A Brief Course, 5" edition, D.C. Health & Co.
1983.
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1. W. L. Mc-Cabe J. C. Smith, P. Harriott, Unit Operations of Chemical
Engineering, Last Ed. , Mc-Graw Hill
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This course provides the students an introduction to analytical Chemistry, and
discusses the importance of analytical chemistry and chemical analysis.
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manipulation, chemistry of solutions, and its concentration,

gravimetric analysis,
precipitation titration,

acid-base equilibrium and titration,
complex formation titration and

Oxidation-reduction titration.
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. Importance of analytical

chemistry.

. Qualitative and quantitative

analysis.

. Preliminary steps to

guantitative analysis.

. Methods for expression of

concentration of solution
(Molrity, Normality, Molaity,
Mole fraction, Precentage
concentration).

. How to express the results of

analysis for solid and liquid
samples.

. Titer.

Introduction

. Significant figures: addition,

subtraction, division
multiplication &
approximation.

. Calculations of mean, median,

mode, its relation with small
sets of data.

. Calculations of spread,

standard deviation &
proportional standard
deviation.

. Calculations of errors

(absolute, proportional,
regulated and random errors).

. Precision & accuracy concepts.

Data Manipulation

"1
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Equilibrium & equilibrium
constant.

Equilibrium in precipitation
reactions.

Solubility product constant/
common ion effect.

Steps of gravimetric analysis.

Precipitation coefficient and
calculations associated with
gravimetric analysis.
Applications of gravimetric
analysis( determination of
chloride & sulphate ions in
soluble samples).

Three-Gravimetric
Analysis

abswn

o

Determination of point in
precipitation titrations.
Mohr method.

Volhard method.

Fajans method.

Titration curve: titration of
chloride with silver nitrate.
Applications associated with
precipitations.

Precipitation Titrations

"W
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2. Dissociation equilibrium for
weak acids & bases.

3. Applications of dissociation
constants for weak acids (Ka)
and weak Bases (Kb).

4. Relation between dissociation
constants for conjugate acid-
base pairs.

5. Poly basic acids, polyprotic
bases and its dissociation
constants.

6. Types of solvents & leveling
effect.

7. Equilibrium of acid & base
reactions.

8. pH calculations.

9. Buffer solutions.

10.Titrations of strong base & vice
versa, calculation of the
equivalent poing and drawing
its titration curve.

11. Titrations of weak acid with
strong base & weak base with
strong acid, titration curve for
each and its neutralization
point.

12. Titration of poly basic acid
with strong base, its titration
curve and determination of
neutralization point.

13. Types of acid-base indicators
and the suitability of each
previous titrations.

14. Difference between and point
& equivalent point.

15. Titration of sodium carbonate

16. Calculations associated with
acid-base titrations.

Acid- Base Equilibrium &
Titration

YA
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Equilibrium of complex
formation , calculations of
equilibrium formation
constants and dissociation
constants.

Type of ligands, number of co-
ordination bonds between the
metal and ligands and its
effect on formation (
equilibrium) constant.
Effect of value of formation
constant on the shape of
titration curve.

properties of EDTA and its
reaction with metals of ratio
1:1.

indicators in complex
formation titration.

Effect of PH on analysis
processes Via complex
formation.

Applications associated with complex

formation titrations

Complex Formation
Titration (Complex
Compounds

1.

ok owd

Electrode potential & standard
electrode potential.

Half-cell reactions.

Nernst equation.

Titration curves.
Neutralization points.

Colored titration solutions and
its uses in analysis, like
permanganate & dichromate.
Calculations associated with
oxidation- reduction titrations.

Oxidation-Reduction
Titrations
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1- C.D Gray, Analytical Chemistry, Last Edition, John Willy & sons.
2- E, Alun, Editor J. M. Arthur, Analytical chemistry by open learning potenliometry &
lon Selective Electrodes, Last Edition, John wily & Sons.

3- E. W. Galen, Instrumental Methods of chemical analysis, Last Edition, McGraw-Hill
Kogakusha,
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This course covers the following: Properties of solid particles, physical treatment,
reduction, drying, screening filtration, sedimentation mixing and crystallizations,

laws of energy, materials and energy balance and Technology used in physical
treatment.
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1. W. L. Mc-Cabe J. C. Smith, P. Harriott, Unit Operations of Chemical
Engineering,7" Ed , Mc-Graw Hill

2. Chemical Engineering, J. M. Coulson, J. F. Richardson, Pergamon Press,
Vol. v, 1979

3. foust et — al “principle of unit operation” john wiley, 2" ed. 1985.
4. perry and Chilton “ chemical engineering hand book “ MC-Graw- Hill 1973.
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This course gives the student an opportunity to apply the theory gained within the
unit operationl theoretical course through practical experimentation.
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This course covers the following processes: distillation, gas absorption, adsorption,
extraction, evaporation and technology used for these physical operations.
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1- W. L. Mc-Cabe J. C. Smith, P. Harriott, Unit Operations of Chemical
Engineering,7" Ed , Mc-Graw Hill 1992.
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This course gives the student an opportunity to apply the theory gained within the
unit operation 2 theoretical courses through practical experimentation.
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This course includes the principle of automatic control, control systems and
applications form chemical engineering field, typical practical process control
systems of temperature, pressure, level, flow and their performance and physical
components.
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1- G. Stephano poulos, Chemical Process control, Prentice Hall 1980.
2- Perry & Chelton, Chemical Engineering Hand Book, McGraw Hill,
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This course gives the student an opportunity to apply the theory gained within the
instrumentation and chemical process control theoretical course through practical
experimentation.
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1- G. Stephano poulos, Chemical Process control, Prentice Hall 1980.
2- Perry & Chelton, Chemical Engineering Hand Book, McGraw Hill,
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3- J.M.Conlson : Chemical Engineering Pergamon Press vol. 3 1979
4- Luyben Process Modeling simulation and control for chemical engineers.
McGraw Hill Book Company, 9" printing 1986.
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Chemical processes,sulfonation, Halogenation, Nitration, Oxidation, Technology
used in chemical Processes.
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This course gives the student an opportunity to apply the theory gained within the
Unit Processes theoretical course through practical experimentation.
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This course covers the International System of Units used in chemistry and chemical

engineering, conversion of units, Material and Energy Balances in chemical systems
and physical operations, and analysis of combustion process.
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R. Felder, Elementary Principles of Chemical Processes, 3" Ed., John
Wiey & sons, Inc.1978.
Anderson, "Introduction to chemical Engineeribg” McGraw Hill book

company. Inc.1961.
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Theoretical Hours A\
Practical Hours .

Olned! Cheg
National large chemical Industries ( Organic & Inorganic): Cement, Potash,
Phosphate, fertilizers, Acids, Soap, Detergents, Paints, Paper, Fats , Oils , Glycerol.
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This course covers the primary and secondary crude oil refining processes (such as
atmospheric and vacuum distillation), Conversion operations (such as catalytic
cracking, platforming and hydrocracking).
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This course gives the student an opportunity to apply the theory gained within the
petroleum Refinery Engineering theoretical course through practical experimentation.,
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This course covers the basics of heat transfer through solid, liquid and gas phases,
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methods of heat transfer, heat exchanger and their applications and operation. Work
and energy, first and second laws of thermodynamics and their applications.
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This course gives the student an opportunity to apply the theory gained within the
thermodynamics and heat transfer users theoretical through practical examination._
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1. J. M. Smith, H. C. Van Ness (Translated by: H. Y. Ahmed, A. A. Jarallah,
wSUF. Albadry), Introduction to Chemical Engineering Thermodynamics,

YAAA Sy bl

Yool s

. Yunus A. Cengel and Michael A. Boles, Thermodynamics-An Engineering
Approach, 4" Ed., McGraw-Hill, Inc. New York.
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Associate Degree Program

Specialization ol Cileliall L ol 435
Course Number Yo NYY)Y
Course Title 53})%@3‘ YY) g é‘}"j‘ &J&J
Credit Hours v
Theoretical Hours Y

Practical Hours

:03lad) Cavg
Hydrostatics, Steady and unsteady flow.
Continuity equation. Flow of incompressible ideal flow. Potential flow Bernoulli
equation one dimensional: Euler’s equation, energy equation. Impulse-Momentum
principle. Dimensional analysis. Introduction to boundary layer. Fluid flow in pipe
friction. Hydraulic Systems.
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q oyadicLaminar flow qiah oyt @ Flow of fluid
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Energy of a fluid &5l 8 @
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1. Robert Daugherty, Fluid Mechanics with Engineering Applications, last
Edition, Mc-Grew Hill.

2. John A., Reberson and Crowe, Engineering Fluid Mechanics,6th ed .,John
Wiley and Sons,1997

3. Uennard &Street "Elementary Fluid Mechanice"6™ ed ., John Wiley &
Sons.

4. A Textbook of Hydrawics, FLUID S. chand & company LTD .18"
ed.,1996 R.S Khurmi

5. R.S Khurmi A Textbook of Hydrawics Fluid Mechanice S. chand &
company LTD .18" ed.,1996
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Associate Degree Program

Specialization leSl Cileliall L ol 435
Course Number AEASERARN!
Course Title hg)j)v\-,—é-“ <Y Cﬂi“‘“ Li,;&.n 5

Credit Hours \

Theoretical Hours .

Practical Hours Y

tAlaed! Cag
Physical characteristics of fluid: measuring the mass properties of fluids, measuring the
flow of heat in fluids, measuring viscosity of fluids, surface tension, and vapor
pressure. Fluid static: fluid at rest: measurement of pressure forces, pressure variation
for uniform-density and compressible fluids. Fluids Kinematics: Velocity and flow
visualization flow rate Bernoulli’s equation. Flow nozzles and orifices. Laminar and
Turbulent flow in pipes flow measurements in channels.

ro gl

o) iyl Slygios il o5
el dy o)

s Measurement of density & viscosity of fluids \

Y Force of pressure on an immersed plate. Y

Y Demonstrating Bernoulli,s equations v

v Flow through small orifices ¢

Y Determining Ronald's number and the type o

of flow
Y Venture mete "
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Determination of the energy losses and the Y
coefficient of friction.
Y Flow measurement using different types of A
notches
Y Demonstrating the performance curves of q
centrifugal and reciprocating pumps
- Series and operation of pump Y
Y Velocity distribution in pipes (pitot Tube). K
Y Head losses in pipes(smooth& Rough). 'Y

-y daddiial) Al 3k

& grod! Gt SLlway)
% el I3 50l alenll sl
%0¥ « b Ol
% L5 bz
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1. Noel Denever, Fluid Mechanics for Chemical Engineering, last Edition,

McGraw Hill.

oyl J,“JJ Y
:tz\fd\

* Uennard &Street ""Elementary Fluid Mechanice™6™ ed ., John Wiley

& Sons.

* John A. Roberson & Crowe, Engineering fluid mechanics, 6th ed. Wiley

and Sons,1997.
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Associate Degree Program

Specialization laSH Cileliall L ol 635
Course Number Yoo VYY)
Course Title Z\.; ) fjﬁ Z\.)j\ -"jﬁ
Credit Hours v
Theoretical Hours Y

Practical Hours
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o From Hydrocarbons to Petrochemicals, Lewis F. Hatch and Sami
Matar,Gulf Publishing Company,1981,
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Associate Degree Program

Specialization Sl Cileliall L ol 435
Course Number Yo Y YAY
Course Title sl \-:"’}5 <
Credit Hours v
Theoretical Hours Y

Practical Hours

t bl hag
The objective of the course is to introduce the students to the various
methods and processes used in the treatment of potable water before
human use and treatment of wastewater before disposing into natural
water bodies
: (Alesal) ilaaj.
i) olia dallaal dagiall 3 lall calllal) (g o .Y
dadii) b lgajh 0 daslall oluall Aalleal dngial) (g hall ullal) aded ¥
all i pall
talad) lagd)
< siaal) sasgll
Introduction to Water Supply and Wastewater \
Why Treat Water and Wastewater? Water Quality ¥
Parameters and Standards
Reactor Tanks - Mixed Tanks, First-order Kinetics, v
Plug Flow
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Reactor Tanks - Dispersed Flow, Tanks-In-Series, ¢

Residence Time Distribution
Sedimentation-Flocculation °
Filtration "1
Chemical Treatment - Softening v
Chemical Treatment - Adsorption and Ion Exchange A
Gas Transfer and Air Stripping q
Disinfection Y
Wastewater Screening, Primary Treatment '
Biological Reaction Kinetics \Y
Stabilization Ponds \ v
Activated Sludge Treatment \ ¢
Trickling Filters, Biological Contactors )
Nutrient Removal ' 1
Sludge Handling and Digestion Y

-r dadiiicial) aridil) (3
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1. Mara, D. Domestic Wastewater Treatment in Developing Countries. London, UK:
Earthscan, 2003. ISBN: 1844070190.
Far more general than the title implies, this reference provides very clear descriptions of the
characteristics of wastewater and the fundamentals of treatment.

2. Viessman, W., Jr., and M. J. Hammer. Water Supply and Pollution Control. 7th ed. Pearson
Education, Inc., Upper Saddle River, NJ: Pearson Prentice Hall, 2005. ISBN: 0131409700.

Qv




agdpailldal )l acaly
AL-BALOA APPLIED UNIVERSITY

Al-Balga’ Applied University oagegll clal Il Realy

149V ale s

3. Tchobanoglous, G., F. L. Burton, and H. D. Stensel. Wastewater Engineering: Treatment
and Reuse. 4th ed. Metcalf and Eddy Inc., New York, NY: McGraw-Hill, 2003. ISBN:
0070418780.

4. MWH Staff. Water Treatment: Principles and Design. 2nd ed. New York, NY: Wiley, 2005.
ISBN: 0471110183

Associate Degree Program

Specialization L) e liall L ol 6353
Course Number Yo Y YAY
Course Title sLJl L«?jj}gl

Credit Hours \

Theoretical Hours R

Practical Hours Y

Blunadl a9
Student will learn technical skills, how to use and calibrate measurement devices, how to

conduct experiment that test samples for physical and chemical characteristics, and how
to write a report.

e iyl 9

el & o)
Wastewater Screening & Primary Treatment |
Sedimentation-Flocculation Y
Filtration v
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Softening

Adsorption and Ion Exchange

Gas Transfer

Air Stripping

Disinfection

Biological Reaction Kinetics

o > <Z

Stabilization Ponds

Wl W W W W W w w

Activated Sludge Treatment
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Associate Degree Program

Specialization el Cileliall L ol 635
Course Number AEE-FRAREN
Course Title daiadie Al O lea
Credit Hours v

Theoretical Hours

Practical Hours 1

Aludd! Carg
Equivalent to 140 hours of field training targeted to emphasize the ability of students to

applythe theories in operating, maintaining and troubleshooting of Mechatronics
components and systems.
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