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Name of Degree Awarded Master in Industrial Chemistry ducluod! cloud! oo Jogoall oo
First Semester JoUl sgiuwoll
Course Code Glaogllsac JJ)60Jl Louuo 0j0)g Joall 08y 0

Credit Hours
CHEM 601 Advanced Polymer Chemistry (3.0.0) 02610l Ulpodgul cliousd 0457 1
CHEM 602 Green and Sustainable Chemistry (2,0,0) Ao lxiwuodl g elpodl clouddl Q4501 2
CHEM 603 Safety and Lab Quality Management (3.0.0) Ulpisodl 6 dolludlg 63g2J1 6ol o457 3
*CHEM Elective (2,0,0) SJUidl 60 a4
Total Units (10,0,0) Glxogll £3020
Second Semester SWI sgiuall
Course Code Ulasgll sac JJ60Jl Louuo 0j0jg o0l 08y 0
Credit Hours

CHEM 604 Chemical Methods of Food Analysis (2,0,0) aiell Juol ddlousdl § ol Q450-€ 1
CHEM 605 Advanced Instrumental Chemical Analysis (3,0,0) paioll JII L,1L1.ou.‘~..1| Juo | 04510 2
CHEM 606 Industrial Applications of Catalysis (3,0,0) k,JLmJL_‘xJIJQ_a_U duc luadl O laudndl o451 3
*CHEM Elective (2,0,0) SJuidl 80 a4
Total Units (10,0,0) Jlaogll egono
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No

CHEM 607

CHEM 608

CHEM 609

*CHEM

CHEM

610

CHEM

611

CHEM

612

*CHEM

CHEM 613

Course Code Glaoglldac

Credit Hours

Advanced Materials Chemistry

Petrochemical and Natural Gas Industries

Scientific Methods and Research Ethics

Elective

Total Units

fourth Semester

Course Code

Environmental Chemistry and Waste

Management

Selected Topics in Industrial Chemistry

Research Project

Elective

Total Units

fourth Semester

Course Code

The Chemistry of Batteries and Solar Cells

Medicinal Chemistry

(2,0,0)

(3.0.0)

(3.0.0)

(2,0,0)

(10,0,0)
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(0,0.4)
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(2,0,0)

Jsball ouuo  ojojg pball ady o

dwabiodl slgodl clous JSCIRY 1
el jlellg wlbglowsgidl Uleluo QSLA 2
dodl Gusdslg Golell aaioll 04519 3
SJuisl 60 st 4
Jlaogll egono
eIl soiuoll
Jsb0ll oo Jsbollpby o

0j0J9
Gblall oylslg dul clous o451l 1
clouddl 6 6)ido Lleguogo a2

ducluadl

doy gguno asr 3
SJWSI 60 st 4
Ulogll cgono

dyywis Ul alyybodl Elective Courses

&Il sgiuuall
JJboll oo Jseollpdy o
0jojg9
Aol bdalg GljUol cloud 9451”” 1

dudnJ! cluousdl olse 2



CHEM

614

3 CHEM®615

4 CHEM

616

CHEM 617

CHEM

618

CHEM

619

CHEM

620

The Chemistry of Oils, Fats and

Carbohydrates

The Chemistry of Textile and Dyes

Statistical Evaluation of Chemical Data

Agrochemistry

Corrosion Chemistry

Applied Spectroscopy

Course Code: CHEM 601

Course Title: Advanced Polymer Chemistry

Credit Hours: 3(3,0,0)

Level: 1st

Prerequisites: NA
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Course objectives
Allustrate the advanced principles of polymer chemistry

.Description of different methods for preparation of polymers

.Identifying the physical properties of polymers and study the most important industrial applications

Course contents

Advanced concepts of polymer chemistry - the molecular structure of polymers - the different preparation methods of polymers (step-

growth polymerization, chain-growth polymerization) - the most important physical properties of polymers (mechanical behavior of

polymers - mechanisms of deformation and polymer strengthening) - some polymers applications (adhesives - cosmetics - dyes -

engineering plastics - fibers - fuel cells - light-emitting materials - medical polymers - pharmaceuticals - tissue replacement)

Course Code: CHEM 602

Course Title: Green and Sustainable Chemistry

Credit Hours: 2(2,0,0)

Level: 1st

Prerequisites: NA
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Course objectives

.Identifying the green chemistry and identify their impacts in the development of several industrial products and its sustainability

Assessment of the environmental impact of chemical operations and the methods for their minimization and be able to suggest alternative

.green methods to current processes

.Explain how green chemistry participates in the development and implementation of environmental policies, strategies and planning

Course contents



Alternative energy and renewable resources - The twelve principles of green chemistry - emerging green technologies (biocatalysis, green

nanotechnology, biorefinery processes, production of biofuels) - green organic solvents and environmentally benign solutions - industrial

green improvements of consumer products - product evaluation (biodegradability - toxicity - recyclability - Life Cycle Assessments (LCA) for

.product)

Course Code: CHEM 603

Course Title: Safety and Lab Quality Management

Credit Hours: 3(3,0,0)

Level: 1st

Prerequisites: NA
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Course objectives

.Identifying the different quality systems and the International Organization for Standardization ISO

.Description of the skills needed to understand the basic principles of quality and safety management in laboratories

Acquire the skills, laboratory practices and correct applications of quality and safety in laboratories

Course contents

Safety and Lab Quality Management - quality control for quantitative tests - quality control for qualitative and semiquantitative procedures-

Assessment (external quality assessment-norms and accreditation) - Establishing an effective chemical safety and security management

system - Implementing safety and security rules - Assessing hazards and risks in the laboratory - Managing chemicals - Working with

laboratory equipment - Managing chemical waste - Chain supply



Course Code: CHEM 604

Course Title: Chemical Methods of Food Analysis

Credit Hours: 2(2,0,0)

Level: 2nd

Prerequisites: NA
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Course objectives

.Demonstrating the most important concepts of chemical methods for food analysis

.Description of the methods for extraction, isolation and analysis of proteins, lipids and carbohydrates in food

Application of appropriate analytical methods for determination of food ingredients and components

Course contents

Brief overview on the chemistry of food, additives, oxidants, colors, preservatives and pollutants - physical, chemical and instrumental

methods of analysis - sample preparation techniques - storage food ingredients - different extraction techniques - qualitative and

quantitative methods of analysis

Course Code: CHEM 605

Course Title: Advanced Instrumental Chemical Analysis

Credit Hours: 3(3,0,0)

Level: 2nd

Prerequisites: NA
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Course objectives
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Demonstrate the design and operation of modern instruments and their applications in chemical analysis for different specimens (spectral

. analysis and chromatographic separation method)

Identifying the different methods for sample preparation and determining the appropriate instrument for analysis

Acquire skills to use a variety of instrumental techniques for the analysis of samples and draw conclusions based on experimental evidence

Course contents

Introduction to Spectroscopic Methods, Components of Spectroscopic Instruments, Atomic Spectroscopy: Flame Atomic absorption

spectroscopy (FAAS), Inductively coupled plasma-optical emission spectroscopy (ICP-OES), Chromatographic separations methods: GC/MS,

.HPLC, IEC, LC/MS

Course Code: CHEM 606

Course Title: Industrial Applications of Catalysis

Credit Hours: 3(3,0,0)

Level: 2nd

Prerequisites: NA
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Course objectives
.Identifying the properties, preparation methods and characterization of catalysts

Applying the heterogeneous catalysts to the petrochemical industries

Demonstrating the importance of catalytic applications in industrial processes and their chemical reactions and analyzing the catalyst-

.based activation and deactivation in the industrial chemical reactions

Course contents

Catalysts material and their properties, Preparation and Characterization of heterogeneous catalysts, Industrial catalytic processes, Catalyst

deactivation and regeneration, phase-transfer catalyst, Heterogeneous catalytic reactors, Testing of Catalyst Activity, Petroleum refining and

.catalytic treatment and environmental catalysis
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Course Code: CHEM 607

Course Title: Advanced Materials Chemistry

Credit Hours: 2(2,0,0)

Level: 3rd

Prerequisite: NA
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Course Objectives

.Identify the most important chemical, physical, and photophysical properties for the most important industrial chemicals
.Understanding the most important chemical, physical, and photophysical properties for the most important industrial chemicals
Description of the most important practical and industrial applications of materials, methods of preparation, and their most important

.interactions

Course Content

Metal oxides, Carbon Graphite, Silica gel, Polymers, Metal Organic Frameworks (MOFs), Zeolites, Sol-gel Silica, Nanomaterial and Clay-Like
Materials, Characterization of materials: Sample preparation-quantitative and qualitative determination of samples using electron
microscopes such as: scanning electron microscopes (SEM)-transmission electron microscopes (TEM)-Energy-dispersive X-ray spectroscopy
(EDS)-X-ray fluorescence (XRF) spectroscopy-X-ray photoelectron spectroscopy (XPS). Thermal Analysis: Thermogravimetric analysis (TGA) -

.Differential scanning calorimetry (DSC)

Course Code: CHEM 608 AN 0619 joyll
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Course objectives

.Identifying the petrochemical industries in the Kingdom of Saudi Arabia and their natural resources



.Description of the chemical products extracted from oil and natural gas

.Demonstration of the most important primary materials produced and ways to transform them into usable products

Course contents

Oil and natural gas - Petrochemical sources and products - Chemical processing for removal of sulfur, nitrogen, oxygen, metals from oil and

gas - Reactions of main petrochemical products (catalysis, cracking, vaporization and isomerization,....etc) - Derivatives of petrochemicals

(olefins, aromatic compounds and artificial gas)

Course Code: CHEM 609

Course Title: Scientific research methods and ethics

Credit Hours: 3(3,0,0)

Level: 3rd

Prerequisites: NA
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Course objectives

Apply the methodology of scientific research

.Description of the quantitative research methods and guidelines for scientific research ethics

Course contents

Scientific Research Methods (Research design - Literature search and review - Scientific writing - Scientific presentation) - Research Ethics

(Introduction to ethics and research ethics - Good research practice, research integrity and scientific misconduct - Responsibility for the

.results of research)

Course Code: CHEM 610
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Course Title: Environmental Chemistry and Waste Management Gylall &)lg dudl elous b0l ol
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Course Objectives
.Identifying the most important industrial pollutants in the atmosphere, water and soil
Applying the chemical methods to solve environmental pollution problems resulting from industrial processes

.Describe the methods of waste disposal management



Course Contents

Environmental pollution with industrial chemical pollutants, types of pollutants, methods for treatment of pollution in air, water and soil,

waste management strategies, waste treatment methods, use of green chemistry and clean energy to solve environmental pollution

.problems

Course Code: CHEM 611

Course Title: Selected Topics in Industrial Chemistry

Credits Hours: 3(3,0,0)

Level: 4th

Prerequisites: NA
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Course Objectives
Identify the most important types of chemical industry products
Allustrate the chemical preparation of industrial materials

Description of the technology for the production of industrial chemicals

Course Contents

:A comprehensive study of selected topics in the field of industrial chemistry such as

S50 slgo - A yoos deliuo

Chemistry of detergents, cosmetics, perfume, cement, fertilisers, glass, porcelain, ammonia, hydrogen - manufacture of inorganic acids and

.bases (H2S04, H3P0O4, NaOH) - manufacture of acetic acid - other materials
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Course Code: CHEM 612

Course Title: Research Project

Credit Hours: 4(0,0,4)

Level: 4th

Prerequisite: NA
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Course Objectives
Identify the scientific curriculum to conduct research

.The ability to interpret, analyze and evaluate the scientific results

Lol Jogi JUl ailil g lay o6 (UI oyl

Apply the skills of the scientific writing and prepare a professional oral presentation for the results

Course Content

The student is allowed to work in conjunction with one of faculty members of the department and conducts the research project. The

.student writes a report on his research work and the results that he reached

Course Code: CHEM 613

Course Title: The Chemistry of Batteries and Solar cells

Credit Hours: 2(2,0,0)

:Level

Prerequisites: NA
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Course objectives
.Demonstrate the working principle of batteries, types and applications
.Description of solar cells, their different types and applications

.Identifying the fuel cells, their different types and applications

Course contents

5g8gl Luls

Introduction to electrochemistry - basic concepts of batteries - design of batteries and factors affecting their efficiency - principle of work

of solar cells - types of solar cells and their uses - advantages and disadvantages of solar cells - working principle of fuel cells - types of fuel

.cells and their efficiency - advantages and applications of fuel cells

Course Code: CHEM 614

Course Title: Medicinal Chemistry

Credit Hours: 2(2,0,0)

:Level

Prerequisites: NA
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Course objectives

.Identifying the principles of medicinal chemistry

.Description of some organic compounds used in the treatment of most diseases

Analyzing the structure-activity and quantitative structure-activity relationships for medicinal organic compounds and present the most

.important methods of its analysis

Course contents

Introduction to medicinal chemistry, physicochemical properties of drug molecule, general principles of drug action, structure activity
relationship (SARs) and quantitative structure activity relationships (QSARs), sulfa drugs, vitamins (B1, B2, B6), antibiotics (Penicillin-Penicillin
derivatives-Streptomycin-Tetracycline), antihistaminics, gastrointestinal drugs, central nerve system drugs, the most important methods of

.analyzing medical organic compounds
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Course Title: The Chemistry of Oils and Fats JgeMlg ugy Pl elioys yyaoll gl
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Course Objectives

Identifying the method of extraction and purification of oil and fat



.Understanding the physical and chemical changes of oil and fat products

.Identify the physical and chemical changes of oil and fat products

Course Contents
Composition - Sources - Classifications - chemical and physical properties - applications in industry and nutrition - Methods of extraction
(extraction - processing - filtration and refining) - hydrogenation in the production of fats and vegetable margarine - quality and nutritional

properties of manufactured products - Frying chemistry and the use of antioxidants - storage. chemical analysis

Course Code: CHEM 616 01577 : 0619 joyll

Course Title: The Chemistry of Textile and Dyes ngo.iJIg Gbguiall eloys 4 paadl gl
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Course objectives

.Identify the chemical compounds responsible for dyes and textiles

.Present the methods of treatment of dyes and textile

Course contents

The main concepts of dyes and colors - different types of textures and understand the theory of colors - describe the relationship between
color and pigment composition as well as different chromophores - color stability and methods of measurement - Identify organic, textile
and non-textile dyes - study hair dyes, food colors and pigment reagents - Principles for the manufacture of imaging dyes and printing inks -

.dye processing and biological decomposition - preparation methods of some dyes
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Course Title: Statistical Evaluation of Chemical Data dwleousdl Wil Giloo Ul audill yydall ol
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Course objectives

(bUWijul Joleo . dunsdl sl Sley pall)

.Understanding the statistical methods of chemical data and methods of collecting analytical data

.The ability to perform statistical calculations and estimating errors

Course contents

Statistical treatment and chemical analysis of data - Significant figures and rounding off - Ways to express the accuracy and precision -

Errors in chemical analysis - Propagation of uncertainty - Characterizing Gaussian Curves - different types of standard Deviation - confidence

limit - Comparing experimental results (Student’s t-test, F-test, Q-test), - Fitting experimental results (linear least squares, correlation

.coefficient)

Course Code: CHEM 618 AN ;06419 jol
Course Title: Agrochemistry ascly I elodl g0l ouwl
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Course objectives
.Identifying the chemical compounds used in the agricultural field
.Description of chemical methods used for the preparation of pesticides, fertilizers and heavy metals

Ability to estimate the effects of the agricultural chemicals on the environment

Course contents
Classification of agricultural chemicals - uses of agricultural chemicals (insecticides, fungicides and herbicides) - classification of fertilizers,
their types and uses - manufacturing processes of some insecticides: lindane (BHC, DDT and parathion) - synthetic and natural

.agrochemicals - environmental impacts for agrochemicals
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Course objectives
.Description of corrosion problems in industry

.Identifying the methods of protection against the corrosion in industry

Course contents
Introduction to corrosion- corrosion in oil and gas industry-external and internal corrosion for pipelines- corrosion of subsea equipment and
structures- corrosion of infrastructure of power industry- corrosion of steel in concrete structures - methods of protection against

.corrosion in industry (corrosion inhibitors-cathodic protection-protective coatings...etc)
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Course objectives
.Identifying the applications of different spectroscopic techniques to identify and quantify samples

.Describe and interpret the signals from spectroscopic instruments

Course contents
UV/Vis spectroscopy- Molecular fluorescence spectroscopy-Fourier transform infrared spectroscopy (FTIR)-Raman spectroscopy-Nuclear_

.magnetic resonance (NMR)-Energy-dispersive X-ray spectroscopy (EDX)
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