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This course provides students with a working knowledge of the basic concepts of general

chemistry needed for creative problem solving, as well as a background for advance
chemistry and related science courses, and for laboratory applications.
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1. Draw the electronic configuration of elements.

Predict the physical and chemical properties of elements from the Electronic
configuration of their atoms.

Classify elements in the periodic table.

Define mole and molar concentration.

Use the chemical equation to calculate the mass or volume of products or reactants.
Know the commonly used terms in chemical thermodynamics.

Define laws of thermodynamics.

Calculate the heat of reactions using a bomb calorimeter.

Apply Hess's Law to calculate heat of reaction.

10. Calculate AH® for a reaction from standard heats of formation and bond energies.
11. Study reaction that occur on electrodes of the electrolytic cells.

12. Calculate AE® for a Redox reaction.

13. Study the applications of electrolysis and Galvanic cells.
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1. Electronic structure and |- Atomic structure and quantum numbers.
periodic properties of — Electronic configuration, Periodic table.

Elements — Variations of chemical properties through
the periodic table (Ionization energy,
Electron affinity, Atomic size, and Metallic
Properties).

2. Chemical Bonding — Lewis Symbo]s'
— Jonic bond.
— Covalent bond and coordinated covalent.

3. Quantitative chemical — The mole concept.

relationship — Mass and volume calculations based on the
balanced equation.

— Molar and % w/w concentration.

— Application of molar concentration and %
w/W in quantitative analysis.

4. Reactions in solutions — Acid-base titrations.
— Oxidation numbers.
— Ogxidation-reduction reactions.

— Balancing chemical equations in acidic and
basic media and stoichiometry related.

5. Thermo chemistry — General terms.

— First law of thermodynamics.

— Calculating the heat of the reaction using
the bomb calorimeter.

— Calculation of AH® of reaction using Hess's
Law.

— Bond energies and standard heats of
formation AH;°.

— The second and third law of
thermodynamics.

— Standard entropy and free energy.

6. Electrochemistry — Metallic and electrolytic conduction.

— Electrolysis of aqueous solutions and
molten salts.

— Quantitative aspects of electrolysis.
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— Galvanic cells.

— Reduction potentials.

— Effects of concentration of cell potentials
(Nernst Equation).

— Application of Nernst equation for
determining the solubility product under
constant pH.

— Practical application of electrolysis and
Galvanic cell.
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This course covers theoretical concept studied in the general chemistry course Practical
experiments are carried out on following topics: Physical and chemical properties of

various substances, preparation and standardization of solutions, oxidation and reduction,
acid base titration, heat of reaction.

Exp: No.1
Common lab: techniques.

Exp: No.2
Physical properties of substances.

Exp: No.3
Chemical properties of substances.

Exp: No.4
Preparation and standardization of solutions 0.1 NaOH, 0.1 HCL.

Exp: No.5
Determination of equivalent weight of an acid.

Exp: No.6
PH — measurement deterring of pH of solutions by using indicators.

Exp: No.7
Heat of reaction (acid base titration).

Exp: No.8
Determination of empirical formula of compound.

Exp: No.9
Limiting reactant of reaction.

Exp: No.10
Oxidation and reduction of reaction.

Exp: No.11
Electrolysis of (KI)
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1.0rganic Chemistry, A short Course, 7™ edition, Houghtone Mifflin 1987.
2.0rganic chemistry, A Brief Course, 5t 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.
coadl s L2

1)l
1. Chemical Engineering , J. M. Coulson, J. F. Richardson, Pergamon Press, Vol. 3, 1979.
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¢ This course provides the students with an introduction to analytical Chemistry, and discusses
the importance of analytical chemistry and chemical analysis.
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Methods of analysis and data.
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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Introduction

Importance of  analytical
chemistry

Qualitative and quantitative
analysis

Preliminary steps to
quantitative 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

Data Manipulation

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

3. Three-Gravimetric Analysis

Equilibrium &  equilibrium
constant.

Equilibrium in precipitation
reactions

Solubility product constant/
common ion effect

Steps of gravimetric analysis
Precipitation coefficient and
calculations associated with
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gravimetric analysis

= Applications of gravimetric
analysis  (determination  of
chloride & sulphate ions in
soluble samples)

* Determination of point in
precipitation titrations

*  Mohr method

» Volhard method

4. Precipitation Titrations * Fajans method 7

= Titration curve: titration of
chloride with silver nitrate.

* Applications associated with
precipitations

» Dissociation equilibrium for
weak acids & bases

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

= Relation between dissociation
constants for conjugate acid-
base pairs

= Poly basic acids, polyprotic
bases and its dissociation

constants
= Types of solvents & leveling
. et e effect
5. Acid- Base Equilibrium & |, 5o o i of acid & base | 8
Titration .
reactions

* pH calculations

= Buffer solutions

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

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

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

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

» Difference between and point
& equivalent point

» Titration of sodium carbonate

= Calculations associated with
acid-base titrations

» 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
Complex Formation = Effect of value of formation
6. Titration (Complex constant on the shape of 8
Compounds titration curve

= properties of EDTA and its
reaction with metals of ratio
* indicators in complex formation

titration

= Effect of PH on analysis
processes Via complex
formation

= Applications associated with
complex formation titrations

» FElectrode potential & standard
electrode potential

= Half-cell reactions

» Nernst equation

Oxidation-Reduction = Titration curves

7. Titrations » Neutralization points 7

= Colored titration solutions and
its uses in analysis, like
permanganate & dichromate

» Calculations associated with
oxidation- reduction titrations

2009/2008 aalall alal) Ay e T ldie) dpad jal) Adadl) o3a (gaai o
(86) n (21) dadia



Al-Balga’ Applied University

1997 sle cands

Byagelasll claldll Zealy

: Aasdioal) andll 3k

- G GlaiaY) A L
& 3l Adtal B
[ ] &l %20 JdsY
/ / @ )l:d\ %20 @td\
/| gl %10 Joal) Jlac|
/] gyl %50 gl cllanay)
i pualaall a5 culialiall

tom Al (3 5k

() it eliBlia cpmye 3 palaa) PIA (e deddiiall A8 phall (upaill s gimc iy

:aal ) g gl
tohal st

w\t‘au&"_a\)}:mc‘\_\l\u\ LSl ctumu\.‘a:\lu}).\h&_ﬁu\m%}‘&\ﬁjyxj@)ﬂcﬂhjj .1

1984 ¢ 5 V) sl

A_J:\l;ﬂ\ ;l_\A.\Sj\ 4‘;\.1))5 UA;)S\ e K\ ssujﬂ\ (e K\ ¢Alan k_ll:\.c K\ 495}}5 (o K\ ‘“’_AJAJ“. ) CM\ j .2
{(963-11) 3334998 LSls 1966 Sam sl 5 s ymill (s yell S yall o sl A4 5 Sy 5l Ay o)) Al

N —

Selective Electrodes, Last Edition, John wiley & Sons.
3. E. W. Galen, Instrumental Methods of chemical analysis, Last Edition, McGraw-Hill

Kogakusha.
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C.D Gray, Analytical Chemistry, Last Edition, John Willy & sons.
. E, Alun, Editor J. M. Arthur, Analytical chemistry by open learning potenliometry & Ion
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+ This course covers the following: Properties of solid particles, physical treatment,

reduction, drying,

screening filtration, sedimentation mixing and crystallizations,

Technology used in physical treatment.
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+ This course covers the following processes: distillation, gas absorption, adsorption,
extraction, evaporation and technology used for these processes.
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+ This course gives the student an opportunity to apply the gained theory within the
instrumentation and chemical process control.
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This course is divided into two parts:

The first one includes the measurements and instrumentations existed in any chemical
industry( Such as temperature, humidity, level and concentration)

The second part contains the principles of automatic control, control systems and applications
from 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. Stephanopoulos, Chemical Process control an Introduction to theory and practice, last
Edition, Prentice/Hall Inter Inc.
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1.W. L. Luyben, Process Modeling Simulation and Control for Chemical engineering, Last

Edition, McGraw Hill.

2. Skoog principles of instrumental analysis.

3.1.Weinberg, Instrumentation Manual, Last edition, MiR Publisher.

4. Perry & Chelton, Chemical Engineering Hand Book, McGraw Hill, Last edition.

(86) ¢» (57) dada

2009/2008 aalall alal) Ay e T ldie) dpad jal) Adadl) o3a (gaai o



Al-Balga’ Applied University Aol claldl deals

1997 sle cands

e
——

Aila) cileliall La gl i il
20501118 a1 BaLaY) o3

Lilias Lol el A ) Balal aud

(2) Saainall cleldl sae

(2) Al clelud) e

(0) dleal) cleludl 2

2009/2008 aalall alal) Ay e T ldie) dpad jal) Adadl) o3a (gaai o
(86) (n (58) dadua



Al-Balga’ Applied University Aol claldl deals

1997 dle cuds

o Al Salal) Ciiag

¢ 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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1. David, M. Himmelblaw, Bames B. Riggs, Basic Principles and Calculations in
Chemical Engineering, 7th Ed , Prentice Hall, New Jersy.

1)l
1. R. Felder, Elementary Principles of Chemical Processes, 3t Ed., John Wiey & sons,
Inc.
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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) Production and purification of lube oils.
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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 gives the students an opportunity to apply the theory gained within the
chemical reaction engineering theoretical course through practical experimentation.
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1. H. Scott Fogler, Elements of Chemical Reaction Engineering, 4™ Ed. Prentice Hall.
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1. N.N.Lebedev, Chemistry and Technology of Basic Organic and P.C. Synthesis, MiR , Moscow.
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1. Shreve’s, Chemical process industries, Last Ed., McGraw Hill.
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2. P. H. Groggins, Unit processes in organic synthesis, Last Ed., McGraw Hill.
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