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Cosmetics, Catalysts, Cancer Treatment, Electronics, Cars, Fuel,
Polymer Nanocomposites, Medical Implants, Drug Release, Dental
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Healing and Scaffold for tissue Engineering.
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4l (B Lipaall Claalalls aglal) Gl (a1 L Jganal) galnll ¢ opf (6 galipall 138 Jualy o
Asall Lagleisi Jlae 2y Jard) Goad iglhag bax Jlaa (A Al ale Giwa 93 @A 2
Agiliudaiy dugilil) a)gally

g _9lshy LaS colgima iy callhall Jalilly jaiesall assfills Saald galindl 138 bl of LS o
ccralally sl Al ) alai)

oy ABda cleliall b daliy dalgll cNlaal) (o i dagleisill \gildadiiy algall o) @
el 39300 o g Ll dlllg Lagh lgagt canal dus ¢ gl Laglgi€s Gagadll aag
anadl A aglal) LS A o Jaad) Bgw B Ialiie Lk dlin old Mg ¢ puaes (Ssaliy
oo M e Aadl) allaaddy ) dupal) alsi o dus Lgaald) giliudaig slgal) agle
loals (<1 padlae) Ay Chiges alid) Nigy Cpfiailal) o)ld 14y . Jlaal) 13 & alal) Ell) 4S)ga
cJard) (3 g Cilaliial

rpalind) 1 A Al Jaal) (8 g
il & daldy A3da) cleliall b dalgdl c¥laal) (e sia \gildudais dlgal) agle o) o

Aogilil) algal

o 4l Lal Lagh g s 52 g Dhliia g Lilla claalad) iy glgh (e gting gililaty 5ilill agle o

ran b s salig o 3LaB) B3 g3 4
oalladl g aall Jandl (3 g b a3 L2 o Ty e Lt i o



Gliuht A& dbaal) clifll) cladw) 8 Meld )4 pH OsSaw malipll 138 lgaun e
« > 9380 aAd)
el 138 7 lady daalal) 5 S dalial) cilisay)
dda gl (Bafiaty dalad) A selad Al Ll adleally HGH e psl) galipdls Jaay
Sl o Wiy oSa Al dalgl) asdll alai gulud Ao Liie Jagand daalas Al of dalayg
: Aal
Clanadd (gl (pilly Aaliaal) A0 alodly (o piil) A5 (e aje dpdy Gl 3509 @
(AT AliS e GAY) Clawil) diy aghal) c¥lae i 2 Lavileg dale Baee
(2 la Al g ) (i i gac (Y v) 2 g JR e 4 L 5LEY) jaadg e
Asal) psle Jlas (B oL Lo pglpan gAY e lpdle sligdlly shas) aud
A lasf lligy Jlaall 138 3 agisns Ggpan Oadl) BHLLY A ABLATL o el sisigilil]g
(EAY) sl A aludl (s ail
a5 Aas dralaa Bgal o geiat Ll Jalaa (Aslsndly slidlly shoasl oy gy o
Alaied) g Bagall Auagdll Agll e dlaie¥) o Jgaall L0 Jali oL Wjagas
e 58] e manll o (g " aslsiSTsililly dlsall asle” S Sl ang @
UV Spectrophotometer, Gas Chromatography (GC),
Vibrating-Sample Magnetometer (VSM), Solar simulator,
spectrofluorometer, Digital Viscometer, Microwave, Ball
milling.
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X-ray Diffraction (XRD), Fourier Transform Infrared
Spectroscopy (FTIR), Scanning Electron Microscope
(SEM), Transmission Electron Microscope (TEM),

Thermogravimetry (TG) and Differential Thermal
Analyzer (DTA), Specific surface area measurements.
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Study Plan

The Program of Materials Science offers a specialization technologists materials science
leading to a B.Sc. in materials science. Students must complete 136 credit hours successfully.

The Graduation Requirements

The minimum total credit hours required for the conferring of the Bachelor’s degree are 136
hrs. A detailed distribution of the minimum credit hours required is shown below:

Credit hours
Classifications
Compulsory Elective Total
University requitements 4 4 8
Faculty requirements 28 - 28
Department requirements 66 34 100
Total 98 38 136
b. University requirements: 8 credit hours
I.1. Compulsory courses: 4 credit hours
- o DETAILED
CODE COURSE TITLE |6|:J 8 CREDIT HOURS ISITEQ
oL Lecture Practical
URO015 English language 2 2 - -
UR 024 Academic English for science students 2 2 - -
URO050 Human rights 2 0 - -
Total 4 4
1.2. Elective courses: 4 credit hours
At least four credit hours (4 cr. Hrs) from the following list of the elective courses
- o DETAILED
CODE COURSE TITLE W3 |__CREDIT HOURS ISITEQ
oL Lecture Practical
UR 021 Accounting and finance 2 2 - -
UR 022 Teams and work groups 2 2 - -
UR 023 History of science and technology 2 2 - -
URO020 Quality assurance 2 2 - -
UR 025 Communication skills 2 2 - -
UR 026 Management of energy resources 2 2 - -

¢




ll. Faculty requirements: 28 credit hours

=g DIS‘IPFIQEIE?JITLI%[I)\I OF
ngSSE COURSE TITLE @ 3 CREDIT HOURS PR'é?TESU'

oL Lecture Practical
Chem 100 | General chemistry I 3 2 3 -
Chem 105 | General chemistry Il 3 2 3 Chem 100
Math 100 Mathematics | 3 2 2 -
Math 105 Mathematics 11 3 2 2 Math 100
Phy 100 Physics | 3 2 3 -
Phy 105 Physics Il 3 2 3 Phy 100
Bot 100 Botany 3 2 3 -
MathC 100 | Computer 2 1 3 -
Z100 Zoology 2 1 3

Total 28
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I11. Department requirements: 101 Cr. Hrs.

[1l.1. Compulsory Courses (66 credit hours)

=y D|STDF|25||T3®|TL|%[|)\| OF
nggéE COURSE TITLE @ 8 CREDIT HOURS PRE?.II.ESUIS
oL Lecture Practical

Chem 201 || Organic chemistry 3 2 3 Chem 100
Chem 202 || Thermodynamics& kinetics 3 2 3 Chem 105

Phy 201 | Introduction to material science 2 2 - Phy 105
Chem 203 | Inorganic chemistry 3 3 - Chem 105
Chem 204 || Analytical chemistry 2 1 3 Chem 105

Phy 202 | Materials science 2 2 - Phy 105
Chem 205 || Surface and colloidal technology 2 2 - Chem 105
Chem 206 | Introduction to nano and biomaterials 2 2 - Phy 201

Phy 301 | Solid state physics 2 2 - Phy 202
Chem 301 | Instrumental Analysis 3 2 3 Chem 203
Chem 302 Struct_ural and chemical properties of 5 5 ) Chem 205

materials

Eng 301 ;t;igrr?;-smechanical treatments of 3 5 3 Phy 301

Phy 302 E(I;\a/(i:éggal, optical, magnetic materials and 3 5 3 Phy 202

Phy 303 E;rc))?gti;?a?nd characterization of 3 5 3 Chem 206
Chem 303 || Electrochemistry& Corrosion 2 2 - Chem 105
Chem 304 | Basics of Nanotechnology 2 2 - Chem 202
Chem 305 || Nanocatalysis 2 2 - Phy 301
Chem 306 | Introduction to polymer technology 2 2 - Chem 201
Chem 401 || Applied polymer processing 3 2 3 Chem 201
Chem 402 || Cosmetic technology 3 2 3 Chem 305
Chem 403 || Graduation project 2 - 6
Chem 404 || Graduation project (Chem 403 Continue) 2 - 6

Phy 401 | Coating technology and its application 3 2 3 Chem 303

Eng 402 | Biomedical nanotechnology 3 2 3 Eng 301
Chem 405 || Applied nanomaterials 3 2 3 Chem 205
Chem 406 | Quantumé& Computational chemistry 2 2 - Math 201
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Phy 402 | Nanoelectronics 2 2 - Phy 302
Total 66
I1l.2. Elective courses:
(a) At least 28 credit hours form the following list:
=% | oisTRIBUTION OF
v COURSE TITLE @ 2 |__CrEDITHOURS | "o
O T | Lecture | Practical
Math 201 | Mathematics for materials science 2 1 3 MathC 100
Eng 201 Properties of materials 3 2 3 Phy 203
Chem 207 | Structure and properties of fibrous materials 2 2 -
Chem 208 | Nuclear& Radiation 3 2 3 Chem 101
Phy 203 Principles of engineering materials 2 2 - -
Eng 202 Metal forming theory and practice 2 2 - Phy 105
Eng 204 Adhesives technology 2 2 -
Chem 307 (F)’)r(\?j:&equilibria and reaction of metal 3 5 3 Phy 201
Chem 308 E]r;ytlzir?;lsmetallurgy and processing of 5 5 ) Chem 306
Chem 309 | Fibre technology 2 2 - -
Chem 310 | Materials and environmental effects 2 2 -
Chem 311 | Green chemistry 2 2 -
Chem 312 | Scientific reports 2 2 -
Eng 302 Glass and ceramics 2 2 - Chem 204
Eng 303 Composite materials science & technology 2 2 - Chem 206
Phy 303 Amorphous solids and supper conductors 2 2 - Chem 204
Phy 304 Basic electronics and instrumentations 2 2 2
Chem 407 | Zeolites and their industrial applications 3 2 3 Chem 304
Chem 408 | Carbon nanotubes 2 2 -
Chem 409 | Pollution control 2 2 -
Chem 410 | Powder technology 2 2 -
Chem 411 | Photochemistry& photocatalysis 2 2 - Chem 313
Chem 412 | Environmental Chemistry 2 2 -
Dent 400 Biomedical materials 2 2 - Chem 201

ARY%




Total

42

(b) Free elective courses (13 credit hours)

At least 6 credit hours form the following list:

- DETAILED
CODE COURSE TITLE H:J 8 CREDIT HOURS |-|-EQ
oL Lecture Practical

Pharm 401 | Nano-biotechnology in health care 2 2 -

Pharm 402 | Pharmaceutical chemistry 2 2 -

Pharm 403 | Nanoparticles in drug delivery 2 2 - Phy 401
Bot 401 Biotechnology product and equipment 3 2 3 Chem 403
Eng 401 | Materials science manufacturing 2 2 - Phy 203

Design of industrial waste treatment
Eng 403 systems 2 2 -
Phy 403 Nanotechnology in Energy Conversion 5 9 i
and Storages
Total 13
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[ Course Contents J

UR 015 English language

Characteristics of technical English language, revision of grammar, rules of style and features of the
sentence, common mistakes in writing the technical English sentence, building-up paragraphs, kinds
of paragraphs, explaining the main idea in a text, developing skills of communication through
reading and analyzing extracts of technical writing in the various branches of chemistry and
engineering.

UR 020 Quality assurance

In this course, students examine the practice standards in relation to various fields pertaining to
construction and environmental law, supervision and management, students learn to identify the
requirements for various standards, relate how quality assurance practices are integral to codes and
standards interpretation, understand international competition opportunities, and assess quality
assurance requirements for implementation.

UR 050 Human rights

Basic concepts about human rights, what is the human rights, importance of human rights study,
human rights and peoples rights, human rights initiation and resources, evolution and initiation
resources, national resources, international resources, types of human rights and their constrains
rights, civilian and politician rights, economical and social rights, human rights in Islamic laws and
other laws constrains, constrains under ordinary circumstances, constrains and expectation
circumstances, mechanisms of human rights protection, organizational mechanisms, legislative
mechanisms at national and international levels, applied aspects of human rights in science and
research fields, local and global human rights case studies.

UR 021 Accounting and finance

Account and the formula of debit and credit, entry and posting, trial balance and adjustment,
financial statement, balance sheet, sales, journal, a statement of basic accounting theory, cash,
accounting control and administrative control, bank reconciliation, short-term investment,
inventory.

UR 022 Teams and work groups

Teams as a concept, types of teams and their functions, team building, team effectiveness, team
measurements.

UR 023 History of science and technology
Definition of arts, sciences and engineering technology, cultures development and its relation to
natural and human sciences and society, history of technology and engineering, historical

interrelation between science and technology, relations between the engineering and environmental
development socially, economically and civilization.
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UR 024 Academic English for science students

English language skills, science concepts and IT skills are integrated through a project-based
approach. The aims are: to motivate students to use their English, to build confidence in using
English in written and spoken forms, to highlight problem areas, to point to sources of information,
to recommend improvement using English language skills rather than mastery of a corpus of rules.

Chem 100 General chemistry (1)

Introduction to atomic theory, chemical formula, chemical equations, electronic structure of atoms,
properties of atoms, ionic bonds, covalent bonds, molecular geometry, molecular orbitals.
Conducting laboratory experiments related to the above topics.

Chem 105 General chemistry (11)

(A) Gases, liquids, solids, solutions, reactions in aqueous solution, chemical Kkinetics, chemical
equilibrium, theories of acids & bases, elements of chemical thermodynamics, electrochemistry.

(B) Introduction on Organic Chemistry-Bonding in Organic compounds-Hybridization in Carbon
Compounds-Physical properties of Organic Compounds-Nomenclature, Synthesis and Chemical
Reactions of alkanes, alkenes and alkynes.

Conducting laboratory experiments related to the above topics.

Z 100 Zeology

Introduction, Reproduction,  Development, Support, Protection, Movement, Evolution,
Classification, Protista, Homeostasis, Internal Fluids, Scientific Method, Phylum Porifera, Phylum
Cnidaria, Digestion, Nutrition, Phylum Platyhelminthes, Nervous Coordination, Pseudocoelomates,
Pseudocoelomates/Sense  Organs, Chemical Coordination, Immunity, Phylum Mollusca,
Behavior, Phylum Annelida, Phylum Arthropoda, Distribution, Ecology.

UR 025 Communication skills

Basic principles of communication theory, theory and practice of speech communication,
preparation, presentation, communication interaction, and evaluation of different speech situations
and negotiations, aspects in intercultural communication, English communication skills applied in
the situations of introduction, clarifying meaning, job preferences, hotel check-in, office routines,
making appointments, recent experiences, locations, directions, describing processes, complaints,
giving advice, asking for permission, future plans.

Math 100 Mathematics |

Calculus: Functions of one variable — Limits and Continuity — Derivatives — Applications of
Differentiation — Taylor and McLauren series, Indefinite and definite integrals.

Algebra: Mathematical induction — series — Partial fractions — Matrices and systems of linear
equations — Approximate solutions of non-linear equations.

Math 105 Mathematics 11

Calculus: Techniques of integration — Definite integrals and their properties— improper integral —
numerical integration — Applications of definite integrals.

Geometry: Coordinate systems in the plane — Straight lines and circles in general forms — Conic
sections — Geometric transformations in the plane — Coordinate systems in the space - The plane
and the straight lines in the space and surfaces of revolution of second order.
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Phy 100 Physics |

Physical quantities — Units and dimensional analysis — Vectors — The laws of motion in one- and
two- dimensions and its applications — Newtown’s second Law of motion and its applications.
Work and energy — Heat and heat conduction — The kinetic theory of gases — Specific heat of gases
— First law of thermodynamics.

Experiments related to the above topics.

Phy 105 Physics 11

The nature and propagation of light — Reflection and refraction at plane surface — Lenses & Mirrors,
Eye’s structure and camera — Microscopes and Telescopes — Coulomb law and electrostatic fields —
Electrostatic potential- Capacitance and dielectrics- Electric current, DC circuits and Krichhoff’s
Rules-Magnetic field and magnetic force — Electromagnetic induction.

12 Experiments related to the above topics.

UR 026 Management of energy resources

Energy resources and their distribution, solar thermal energy systems, biomass energy conversion
systems, biogas production systems, nuclear energy systems, wind energy systems, conventional
thermal power plants, economics of power plants, heat recovery systems, management of different
energy resources.

MathC 100 Computer

Fundamentals of programming and computer languages — Algorithms and Flowcharts — Elements of
Language under case — Basic Instructions in Language under case — Control Instructions — Arrays
and dimension statement — Subprograms — Some applications.

Conducting laboratory experiments related to the above topics.

Bot 100 Botany

Biology as a science. Cell structure, cycle and mitosis, general reproduction and meiosis, mendelian
genetics, development, evolution, phylogenetic relationships, bacteria, viruses, fungi, plants, lower
animals, coelomates. Ecology.

Conducting laboratory experiments related to the above topics.

Chem 201 Organic Chemistry

Introduction isomerism, optical and geometrical isomerism, diffunctional organic compounds
(diolefines, diketones, dicarboxylic acids), chemistry of aromatic compounds (aromaticity,
chemistry of benzene and its derivatives) organic reaction mechanism (Types of organic reactions,
addition elimination, nucleophilic, substitution reactions chemistry of free radicals and conceted
reactions. Alcohol, aldehydes, nitrites, ketones, carboxylic acids, amides.

Conducting laboratory experiments related to the above topics.

Chem 202 Thermodynamics& Kinetics

Thermodynamics concepts, states, properties, systems, control volume, processes, cycles, units,
tables of properties, work and heat, first law, internal energy and enthalpy, conservation of mass,
steady—state and uniform state processes, second law, heat engines and refrigerators, reversible
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processes, Carnot cycle, entropy, Clausius inequality, principle of the increase of entropy,
efficiencies, irreversibility and availability, Helmholtz and Gibbs functions, vapor, air power and
refrigeration cycles, mixtures of gas and vapor, psychrometry, combustion, enthalpy of formation,
heat of reaction, compressible flow. Measurement of specific heat ratio, heat pump, bomb
calorimeter, conversion of work to heat, single stage air compressor, air cooler, Marcet boiler, flash
and fire points. Introduction to reaction kinetics, Complex reactions and mechanisms, Steady-state
and equilibrium approximations, Chain reactions, Temperature dependence, E,, catalysis, Enzyme
catalysis, Autocatalysis and oscillators.

Conducting laboratory experiments related to the above topics.

Chem 203 Inorganic chemistry

1. Chemistry of the main groups (S, P-block elements) - general properties of the main group
elements of the first to the seven.

2. Introduction to transition elements — general properties of some metals of the first transition
series.

3. Coordination compounds: application of coordination compounds — nomenclature — preparation —
isomerism — stability — oxidation state.

Organometallics: Historical development, classification and nomenclature, bond energies and

stability. Transition metal alkyls and aryls- types routes of synthesis, stability, and decomposition

pathways, Nucleophilic and electronic cleavage of metal-carbon sigma bonded compounds. Alkane

activation. Transition metal to carbon multiple-bonded compounds-carbonyls, nitrosyls, metal-

alkene, metal cyclopentadiene, metal-arene complexes.

Chem 204 Analytical Chemistry

Qualitative Inorganic analysis: I, I, 11l and IV cation groups, anions, buffers, and complex ions.
Quantitative Inorganic analysis: sampling, sample treatment accuracy and precision, gravimetric
analysis, titrimetric analysis, analytical and volumetric instruments, techniques and reagents,
Conducting Laboratory experiments related to the above topics.

Chem 205 Surfaces and colloidal technology

Surface chemistry: goal, definition of’ a surface and definition of porosity, SI3PI’ theory and its
extensions, characterization and measurement of porosity, characterization methods for solid
surface, spectroscopy. Photo-electronic spectroscopy. Thermo-gravimetric analysis, adsorption
methods, diffraction methods, basic groups of porous materials and their applications.

Colloids: preparation, properties, and the constitution of sols: the electrical double layer. Electro-
kinetic and electrochemical properties of sols, the stability of hydrophobic and hydrophilic sols.
Gelatinous precipitates and jellies of organic and inorganic substances, emulsions: preparation,
properties and stability, foams: formation and stability. Fanis prevention and destruction,
applications of colloidal solutions.

Chem 206 Introduction to nano and biomaterials

Nanomaterials, Nanostructures Fabricated by physical technique, Concepts of Biomaterials,
Metallic and Ceramic Biomaterials, Polymeric Biomaterials

Chem 207 Structure and properties of fibrous materials

Structure and mechanical properties of short fiber reinforced polymers and paper. The relevant
structural variables will include fiber parameters such as: length, strength and modulus, and
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composite/sheet parameters such as fiber dispersion and orientation. Analytical and numerical
methods of describing the structure will be dealt with in detail. The discussion of the properties will
begin with the classical shear lag model of Cox and will involve calculation of modulus, tensile
strength, and fracture toughness. A roughly equal proportion of time will be spent on examples
dealing with paper and short fiber reinforced polymers, although most of the underlying theory is
valid for both types of materials.

Chem 208 Nuclear& Radiation

Nuclear radiation, microscopic flux and microscopic cross-section, attenuation of radiation fission,
elastic collision slowing down infinite multiplication constant: Fuel and breeder materials
manufacture and properties: Structural materials: Radiation damage in fuel elements: Structural
ccolant and control rod materials: nuclear power; present and future states.

Conducting laboratory experiments related to the above topics.

Eng 201 Properties of materials

Elastic behavior, plastic behavior, single crystals, critical resolved shear stress, macroscopic yield,
mechanical twinning, ductility, mechanical properties in tension, compression, work hardening,
effects of temperature and rate of deformation, fatigue, creep, hardness, fracture. Deformation
mechanism maps.

Conducting laboratory experiments related to the above topics.

Eng 202 Metal forming theory and practice

Introduction to metal forming processes: Metal forming system, processes, working limits Stress
and Strain, Macroscopic Plasticity and Yield Criteria, Hardening, Plastic instability, Strain Rate &
Temperature, Ideal Work (Uniform Energy) Method, Slab Analysis (Force Balance Method), Upper
Bound Analysis, Slip-Line Field Theory, Numerical Methods: FDM and FEM, Deformation Zone
Geometry and failure prevention, Formability, Formability of Sheet Metal and Plastic Anisotropy,
Stamping of Sheet Metal: Blanking, piercing, bending and springback, and Stamping of Sheet
Metal: Cupping, Redrawing and Ironing. Conducting laboratory experiments related to the above
topics.

Eng 203 Adhesives technology

The objective of the course is to provide a thorough grounding in the technology of adhesive
bonding. The course starts with a review of the science of adhesion and adhesives and moves on to
consider pre-treatment, different adhesive types and the design of bonded joints. Testing, durability
and quality assurance are discussed and case studies in automobile, packaging and microelectronics
presented. Theory and application of epoxy resins with various curing agents, fillers, catalysts and
reinforcing material, for use with other composite materials to make products for aerospace,
electronics and electrical applications.

Phy 201 Introduction to material science

Atomic bonding crystallography, defects, Diffusion, Mechanical properties, strengthening
mechanisms, Failure of materials and engineering components, Phase diagrams, Microstructural
and nanostructural design of materials, Heat treatment processes for metallic alloys, Polymers and
polymer processing, Composites and composite processing, Ceramics and ceramic processing,
Electrical properties, Semiconductor device processing and thin films.
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Phy 202 Materials science

Nature and spectrum adsorption, detection, scattering by atoms, diffraction by crystal, instruments
(monochromators, cameras) diffraction methods. Ultrasonic. Crystal structure: fundamentals of
structural crystallography, crystal systems, symmetry elements, lattice directions and planes,
symmetry classes and point groups, matrix operators for symmetry elements, projections: spherical,
orthographic, and stereographic. Applications.

Phy 203 Principles of engineering materials

Atomic bonding, crystallography, defects, Diffusion, Mechanical properties, strengthening
mechanisms, Failure of materials and engineering components, Phase diagrams, Microstructural
design of materials, Polymers, Corrosion, Electrical, magnetic, optical properties, Case studies.

Math 201 Mathematics for materials science

Integration as antiderivative — Methods of integration (integration by parts, substitution, partial
functions, power of trigonometric and hyperbolic functions, reduction formulas) — Definite integrals
(properties, Reimann lower and upper sums — fundamental theorem of integral calculus, improper
integrals) — Applications (areas, volume of revolution, surface area) — Approximations (trapezoidal
and Simpson) Introduction to simple first order differential equations.

Vector algebra (representation of vectors in space, vector product) — polar, cylindrical, and spherical
coordinates — methods of representing vectors in space — General form of the second order equation
representing conic sections (properties of conic sections, parabola, ellipse, hyperbola) — Translation
and rotation of coordinate axes — Equations of the two lines — spheres — surface of revolution — Line
and plane in space.

Conducting laboratory experiments related to the above topics.

Chem 301 Instrumental Analysis

Electrochemical Techniques: Potentiometric titrations, dc Polarography, Differential Pulse
Polarography, Cyclic Voltammetry, Stripping Voltammetry. Spectroscopic Techniques:
Quantitative UV Vis Determinations, Reaction Kinetics, JR Spectroscopy, Raman Spectroscopy.
Other Techniques: Diffractometry, Jon Exchange Chromatography, HPLC, Conducting Laboratory.
Conducting laboratory experiments related to the above topics.

Chem 302 Structural and chemical properties of materials

X-ray production and properties, Crystallography and Diffraction, Safety and operation of x-ray
equipment and x-ray adsorption, Diffraction -Reciprocal Space, Diffraction from bone and
refractory metals, Ewald sphere construction, Structure factor, Diffraction Intensity, Electron
Diffraction , Transmission Electron Diffraction, Surface Diffraction and Film growth, Orientation
and quality of crystals (RHEED), Diffraction from real crystals, Electron Microscopy and image
contrast, TED/TEM of polycrystalline film, Fourier Transform methods and diffraction, Scanning
electron microscopy, Orientation imaging and Biological imaging in the environmental SEM,
Neutron Diffraction, General Concepts of Spectroscopy, Non-radiative spectroscopy: Auger
Electron Spectroscopy (AES), X-ray Photoelectron Spectroscopy (XPS).

Conducting laboratory experiments related to the above topics.
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Chem 303 Electrochemistry& Corrosion

Liquid electrolyte solutions, Solid electrolytes, Electrode potentials for metals and alloys,
Polaizable and non-polarizabel electrodes, Electric double layer, Electrodeposition of metals from
aqueous and non-aqueous solutions, Oxides and semiconductors, Photoelectrochemistry of
semiconductors, Electrochemical deposition and properties of conducting polymers,
Nanoelectrochemistry, Corrosion and corrosion protection.

Chem 304 Basics of nanotechnology

Introduction to nanotechnology basics, definition. History of nanotechnology. Nanotechnology in
relation to other branches of science. Structure of solids crystalline and non-crystalline. Types of
common materials and advanced materials inorganic, organic, biologic. Types of nanomaterials
depending upon their properties electronic, semiconductors, superconductors, super ionic, magnetic,
optic, opto-electronic, spintronics, lasers, photonics, ceramics, bio ceramics, biomedical, biosensors,
bio imagers, photocatalysts, quantum dots.

Basic properties of materials and the instrumentation used to study these properties. Size effect of
materials on properties. Quantization effect on the properties of materials with examples.
Nanocomposites and their applications in modern technology. Nanotubes carbon nanotubes and
other nanotubes. Nanomaterials natural and synthetic. Nanocomposites and Nanohybrid materials.
Nanomaterial’s synthesis techniques nanoengineering of materials. Bottom up and Top-down
routes. Solution, Melt and Gas Processing of nanomaterials. Nature inspired processes.

Chem 305 Nanocatalysis

Introduction — nanomaterials in catalysis — metals — recent progress — nanostructured adsorbant —
controlled pore size materials — synthesis of nanocatalysts using different methods -
characterization of nanocatalysts by different techniques — application of nanocatalysts for
homogeneous and heterogeneous reactions.

Chem 306 Introduction to polymer technology

Emphasis on the nature and types of polymers and methods for studying them. Surveys chemical
structures and methods of synthesis and develops the physics of the special properties of polymers
(e.g., rubber elasticity, tacticity, glass transitions, crystallization, dielectric and mechanical relaxation,
and permselectivity). Discusses morphology of polymer systems and its influence on properties.
Topics covered include polymerization reactions, characterization of polymers, and structure and
properties of semi-crystalline and amorphous polymeric materials. Structure of polymers, elastic
behavior, finite strain elasticity, visco-elastic behavior of polymers, time-temperature superposition,
free volume theory, relaxation processes, nonlinear and anisotropic behavior, yielding and fracture.

Chem 307 Phase equilibria and reaction of metal oxides

Phase rule. Application of phase rule for one component system, two component systems, three-
component system. Oxide systems Two oxides Monovalent oxide plus other oxides Divalent oxide
plus other oxides Trivalent oxide plus other oxides Tetravalent oxide plus other oxides Pentavalent
oxide plus other oxides Three Oxides Monovalent oxide plus other oxides Divalent oxide plus other
oxides Trivalent oxide plus other oxides Tetraval oxide plus other oxides.

Conducting laboratory experiments related to the above topics.
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Chem 308 Physical metallurgy and processing of materials

Reinforces fundamental concepts, introduces advance topics, and develops literacy in the major
alloys of transition elements. Emphasizes microstructural evolution by composition and
thermomechanical process control. Topics include phase diagrams, transformation Kinetics,
martensitic transformation, precipitation, diffusion, recrystallization, and solidification. Considers
both experimental and model-simulation approaches. Crystallography, X-ray diffraction, defects,
diffusion, metallography, phase transformation, heat treatment, plastic deformation, creep, fatigue
and fracture, minerals processing.

Chem 309 Fibre technology

1. Structure and Properties of Fibres: Fundamental concepts, classification, orientation and
crystallinity of polymers, influence of orientation on fibre properties, stereo regular fibrous
polymers, chemical constituents, and properties.

2. Cellulosic Fibres: Natural history of cotton and jute fibre, chemistry of cellulose, action of
physical and chemical agents on cellulose, their preparation for spinning, properties and uses.

3. Regenerated Man-Made Fibres: Regenerated cellulose yearn including cupprammonium,
viscous and the more highly oriented fibres obtained by stretch spinning, polynosic fibres,
preparation of cellulose acetate and spinning fibres from the product, chemically modified
cellulosic fibres, production and uses of alignate fibres, casein fibres.

4. Synthetic Fibres: Nylon, aromatic polyamides, polyureas, polyesters, polyvinyl chloride,
polyethelene, glass and carbon fibres, metallic fibres, fibres of the future.

5. Fibre Processing: Textured yearn, staple fibres, non-oven fabrics and belts, mercerising,
bleaching, dyeing and finishing.

Chem 310 Materials and environmental effects

Basics of Corrosion, Different forms of Corrosion, basis of electrochemical corrosion, theories of
corrosion. Local cell theory (Wagner and Traud theory). Current — potential relations (Evan
diagram) in corrosion cells. Effect of pH, nature of metal and dissolved oxygen (principle of
differential aeration) on corrosion. thermodynamic principles of electrochemical reactions,
Electromotive Force Series, Pourbaix Diagrams, Evans Diagrams, Mixed Potential Theory,
Passivity.

Electrochemical methods to Measure Corrosion: DC Polarization, linear polarization method, AC
Impedance; Experimental measurement of corrosion Quantification of corrosion Environmentally
Induced Cracking, Corrosion Fatigue, Hydrogen Induced Cracking, Application of Fracture
mechanics.

Atmospheric Corrosion, Oxidation in Gaseous Environments, Ellingham Diagrams, Role of
Protective Scale, Molten Salt Corrosion, Environmental degradation of ceramics, Degradation of
Polymeric Materials, Microbial corrosion, Corrosion of Bio-Implants, Corrosion Prevention
methods. Corrosion prevention by painting, phosphating and anodic (passivation) and cathodic
protection.

Environmental effects from the chemical processes industry (like Pulp mill operations, bleach
plants, boilers, paper machine, water treatment plants in the pulp and paper industry and others),
infrastructure, and transportation industry.

Chem 311 Green chemistry

Need for green chemistry — principles of green chemistry — atom economy — definition with
example (ibuprofen synthesis) — green oxidant — hydrogen peroxide.
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Microwave assisted organic synthesis — apparatus required — examples of MAOS (synthesis of
fused anthroquinones, acetalization of a byproduct of sugar industry, 1,3-dipolar cycloaddition of
nitrones to fluorinated dipolarophiles, Leukart reductive amination of ketones) — advantages and
disadvantages of MAOS.

Organic reactions by sonication method — apparatus required — examples of sonochemical reactions
(Heck, Hundsdiecker and Wittig reactions).

Acetylation of primary amine, base catalyzed aldol condensation (synthesis of dibenzalpropanone),
halogen addition to C=C bond (bromination of trans-stiloene), [4+2] cycloaddition reaction
(DielsAlder reaction between furan and maleic acid).

Rearrangement reaction (benzyl-benzilic acid rearrangement), coenzyme catalyzed benzoin
condensation (thiamine hydrochloride catalyzed synthesis of benzoin, Pechmann condensation for
coumarin synthesis (clay catalyzed solid state synthesis of 7-hydroxy-4-methylcoumarin).
Electrophilic aromatic substitution reactions (nitration of phenol, bromination of acetanilide) —
green oxidation reactions (synthesis of adipic acid, preparation of manganese (I11) acetylacetonate)
— zeolite catalyzed Friedel-Crafts acylation.

lonic liquids: simple preparation — types — properties and application — ionic liquids in organic
reactions (Heck reaction, Suzuki reactions, epoxidation), industrial (battery) and analytical
chemistry (matrices for MALDI-TOF MS, gas chromatography stationary phases — advantages and
disadvantages.

Chem 312 Scientific reports

Stages of preparation of scientific reports (define the object-information gathering- studies
preparation-runny experiments- writing drift of report), studying the styles of writing reports, use of
word processing, spread electronic sheets, electronic mail, data presentation in tables, figures and,
charts, (case studies, technical letters, design reports, final reports), conducting laboratory
experiments and writing their reports. Use of email to write short reports and technical letters,
conducting field studies and preparing posters, working in groups of students.

Eng 301 Thermo-mechanical treatments of materials

The physical, chemical, and mechanical properties of metals and alloys can be varied drastically by
thermal and mechanical treatments which change their microstructure.
Thermodynamics of transformation, nature of interfaces, theory of nucleation, solidification of pure
metals and binary alloys, ingot solidification, segregation and porosity during solidification of
alloys, growth during solid state transformation, overall transformation kinetics, ferrite, pearlite,
bainite and massive transformation, precipitation and Ostwald ripening, recovery, recrystallization
and grain growth, martensitic transformation, TTT and CCT diagrams of steel, structure-property
relation in steels, annealing and normalizing, tempering of steels including secondary hardening and
temper embrittlement, physics of quenching and hardenability of steels surface, hardening of steels
(carburizing, nitriding, carbonitriding, induction and flame hardening), thermo-mechanical
treatment, heat treatment of tool steels and cast irons, precipitation in Al-alloys and super alloys.
Conducting laboratory experiments related to the above topics.

Eng 302 Glass and ceramics

1. Glass Technology: Glasses: Definition, structure, composition, and constitution, of glasses;
Properties of glass: forming methods for glasses, chemical durability, stress release and annealing,
glass-metal seals.

2. Manufacturing and Characterization of Glass: Raw materials and melting, primary forming
operation, finishing operations, manufacturing tolerances and glass design, characterization: by IR,
by NMR and by XRD.
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3. Application of Glasses: Glass containers, flat glass and glazing, laboratory glassware and
thermometers, glasses in the chemical industry, sight and gage glasses, electric lamps and electron
tubes, illumination.

4. Fibrous Glass: Composition and properties of fibre, manufacturing processes and products,
application of fibrous-glass wool, applications of fibrous-glass textile products, fibrous-glass-
reinforced plastics, metallic glass, and crystal glass.

5. General Concept and Structure of Ceramics: History, Definitions: traditional and engineering
ceramics, types of ceramics; AX-type crystal structures, AmXp-type crystal structures, AmBnXp-
type crystal structures, crystal structures from the close packing of anions, ceramics density
computations, imperfections in ceramics. Silicate Ceramics: Silica, silica glasses, silicates, layered
silicates, diamond, graphite and fullerences. Al;03-Cr,03, MgO-Al,03, ZrO,-CaO and SiO,-Al,04
systems, phase composition versus temperature.

6. Raw materials of ceramics and Clays: General consideration, Clay minerals, Talc and related
minerals, Silica and silicate minerals, Other raw materials, The role of various kinds ceramic
material to the ceramic ware. Composition and plasticity of clays, burning of clays, colour of clay
products, brick making methods, efflorescence on bricks, terra-cotta ware, and sanitary ware.

7. Processing and Characterization of Ceramics: Material preparations, powder pressing,
extrusion, soft plastic forming, slip casting, drying, firing, glass forming methods, ceramic strain
sorting, polishing, glazing, decorating, coating of the ware and special processes of ceramics,
characterization: by XRD, IR analysis and Impedance measurement.

Eng 303 Composite Materials science & technology

Classification of composite materials, Dispersion strengthened, particle-reinforced and fiber-
reinforced composites, laminates, properties of matrix and reinforcement materials: Strength-to-
weight ratios are emphasized including strength measuring, testing, and altering. An emphasis is
placed on fiber reinforced composites including those containing graphite and Kevlar fibers.
Micromechanics and principle of strengthening, elastic properties, stress-strain relations, fracture
behavior, Fabrication methods and structural applications of different types of composite materials.

Phy 301 Solid state physics

An emphasis on the wide variety of phenomena that form the basis for modern solid-state devices.
Topics include crystals, lattice vibrations, and quantum mechanics of electronics in solids, energy
band z, semiconductors, superconductors, dielectrics, and magnets.

Phy 302 Electrical, optical, magnetic materials and devices

Explore the fundamental physical laws governing electrons in solids and show how that knowledge
can be applied to understanding electronic, optical and magnetic properties. Students will gain an
understanding of how these properties vary between different types of materials, and thus why
specific materials are optimal for important technological applications. It will also be shown how
processing issues further define materials choices for specific applications. Fiber optic sensors,
photoelectric techniques in optical measuring Instruments; Introduction to lasers; Laser based
techniques and instruments for metrology.

Conducting laboratory experiments related to the above topics.

Phy 303 Amorphous solids and supper conductors

A) Amorphous solids: Introduction. Structural classification of condensed maters Crystalline —
Quasi crystal — amorphous General character of amorphous material and condition of
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verification Study of amorphous structure: X-ray diffraction- Electron microscopy Structure of
amorphous material using x-ray diffraction X-ray diffraction in amorphous material. The radical
distribution function of amorphous structure Short range order Medium range order (layer
structure) Long range order (crystal and quasi crystal). Preparation of amorphous material Bulk
material Thin film Physical properties of amorphous material Electrical properties. Optical
properties. Thermal analysis of amorphous — crystalline transformation.

b) Superconductors: Introduction Classification of electrical materials Insulating materials.
Semiconductor materials Conductor materials. Superconductor materials Types of
Superconductor Historical introduction Superconducting element and alloys. High temperature
Tc Superconductor. Superconductor Carbon phase (Florine) C60, C70, C80. The old history of
Superconductor materials. The prevdskite structure of high Tc Superconductor.  Effect of
magnetic field (Field intensity — Meins field). Critical current and field. Preparation of florine
and high temperature Tc materials. Applications: Josphine junction — the squed -
Superconductor cable.

Phy 304 Basic electronics and instrumentations

1. Semiconductor Diodes: n-and p-type semiconductors, p-n junction diodes and their volt- ampere
characteristics, Zener diode, half-and full wave rectifiers, voltage regulation using Zener diodes.
2. Bipolar Junction Transistors: PNP and NPN Transistors: Construction and Operations, DC
characteristics of CE, CB and CC configurations and transistor amplifiers in different configuration.
3. Feedback and Oscillators: Principles of feedback, positive and negative feedback, oscillators:
RC, Hartely and Colpitt’s oscillator.
4. a) Number Systems: Decimal, Binary, Octal and Binary codes.
b) Logic Gates and Boolean algebra: Logic gates: OR, AND, NOT, NOR, NAND, Ex-OR and
Ex-NOR operations and their truth tables; Laws of Boolean algebra, De-Morgan’s theorems.
5. Flip-Flops: RS, D, T and JK Flip-Flops.
6. Instrumentations: Oscilloscope, pH-meter, Spectrophotometer, GM and Scintillation counters;
Concept of computer on-line measurements.

Phy 305 Preparation, characterization, and application of nanomaterials

Nanomaterial Synthesis, Chemical routes, Electrochemical methods, Vapor growth thin films
methods: chemical vapor deposition, physical vapor deposition, (sputtering, laser ablation),
Langmuir-Blodgett growth, Mechanical methods: ball milling, mechanical attrition, Sol-gel
methods, Special nanomaterials: carbon nanotubes, fullerenes, nanowires, porous silicon Bio-
inspired synthesis, Nanocomposite fabrication, Nanolithography.

II. Nanomaterial characterization techniques, Scanning and Transmission Electron Microscopy
Scanning Probe Microscopies: Atomic Force, scanning tunneling microscopy, Diffraction and
scattering techniques, Vibrational spectroscopy, Surface techniques.

III. Applications, Nano-electronics, Nano optics, Nanoscale chemical- and bio-sensing,
Biological/bio-medical applications, Photovoltaic, fuel cells, batteries and energy-related
applications, High strength nanocomposites, Nanoenergetic materials.

Conducting laboratory experiments related to the above topics.

Chem 401 Applied polymer processing

Generalized treatment of Non-Newtonian fluids, General concepts of Rheology Poiseuille, Flow,
Tube flow corrections: End corrections (Bagley), kinetic energy corrections, and Non-Newtonian
models: Bingham, shear thickening, shear thinning, and power law. Generalized treatment of Non-
Newtonian fluids, analysis of capillary flow without 7. Determination of “true” parameters at the
WALL, significance of “rn”, Non- isothermal flow and Arrhenius conditions, Shear heating,

A\



laminar vs. turbulent, flow (Reynold’s number),Analysis of flow in the channel of a constant
geometry screw, “z” and “x” components, Analysis of die flow coupled to extruder flow, extruder
characteristics, Q-P curves for extruder-die combinations, Analysis of flow for a compression screw
in an extruder, Molecular models for polymer melt flow, Eyring model, Limitations of model,
Current understanding of parameters important in polymer flow ( & glassy state), Stages in the
cycle of a reciprocating screw injection molder, pressure-time cycles. Important variables in
injection molding, Moldability tests, Batch mixing and aspects of polymer blends, both miscible
and immiscible.

Conducting laboratory experiments related to the above topics.
Chem 402 Cosmetic technology

Introduction to cosmetics, classification of cosmetics, toxicity studies on cosmetics products,
corrosiveness, skin irritation, repeated dose toxicity. Carcinogenicity, photo-induced toxicity,
formulation development of cosmetic products, safety evaluation of finished cosmetic product,
herbal cosmetics.

Conducting laboratory experiments related to the above topics.

Chem 403 Graduation project

The course provides an introduction to research methodology, ways of making literature review, the
manner of writing technical reports, and specifying topic of graduation project. In addition, this
course is mainly a study and an analysis of a specific problem in a field determined jointly by the
student and his/her advisor.

Chem 404 Graduation project (Chem 403 continue)
Chem 405 Applied Nanomaterials

The Science of Nano — What is Nanobiotechnology, Introduction to Nanostructures : Carbon
Nanotubes (CNT), Graphenes, Fullerenes, Nano Peapods, Quantum Dots and Semiconductor
Nanoparticles Metal-based Nanostructures (Iron Oxide Nanoparticles) Nanowires Polymer-based
Nanostructures including dendrimers, Introduction to metal based nanostructures, Protein-based
Nanostructures: Nanomotors: Bacterial (E. coli) and Mammalian (Myosin family) Nanobiosensors:
Science of Self-assembly — From Natural to Artificial Structures Nanoparticles in Biological
Labeling and Cellular Imaging.

Conducting laboratory experiments related to the above topics.

Chem 406 Quantum& Computational Chemistry

The Schrédinger equation, Born-Oppenheimer approximation, Hartree-Fock, spatial- and spin
orbitals, electron correlation, Moller-Plesset, Slater-type orbitals (STO) and basis-sets, effective
core potentials (ECP), superposition error, configuration interaction (CI) and coupled cluster (CC),
Koopmans theorem, semi semi-empirical methods, force field methods, density of states (DOS),
population analysis, Crystal orbital overlap population (COOP), effective mass and Bohr radius in
the material. Training of skills to read and understand computational chemistry articles.

Chem 407 Zeolites and their industrial applications

Natural zeolites, zeolites chemistry Synthesis of zeolites Structure and characterization lon
exchange and modification. Adsorption and diffusion. Industrial Applications of Zeolites.
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Conducting laboratory experiments related to the above topics.

Chem 408 Carbon nanotubes

Introduction and Morphology, Production Techniques of Nanotubes, Electrochemical properties
and functionalization of Nanotubes, Applications of Nanotubes

Chem 409 Pollution control

Air quality, sources of pollutants, influence of metrological phenomena on air quality, engineering
systems for air pollution control, combustion processes, water quality, physical and chemical water,
quality parameters, engineering systems for wastewater treatment from industrial processes.

Chem 410 Powder technology

Advances in metal powder production methods, Characterization of metal powders: Chemical
composition and structure. Particle size and their shape and their determination: Powder flow,
compressibility and porosity measurements: Treatment of metal powders: Behavior of powder
during compaction: Die compaction: Types of presses: Tooling and design: Modern methods of
powder consolidation, lIso-static pressing: Roll compaction, Powder extrusion and forging, Slip
casting, evaluation of sintered products.

Chem 411 Photochemistry and Photocatalysis

Nature of Light, Light sources, Light Filters - Jablonski Diagram-Quantum Yield - Solar Energy —
Photochromism - Microwaves in Chemistry- Application of Nanomaterial for Solar Energy Storage.
Introduction to photocatalysis, basic principles of photocatalysis, different types of photocatalysis,
homogeneous and heterogeneous photocatalysis, photocatalysis mechanism, advantages and
disadvantages of photocatalysis, photocatalysis examples.

Chem 412 Environmental Chemistry

Introduction on Environmental Chemistry — Air Composition — Air Pollution — Global warming —
Ozone Depletion — Ozone Hole — Toxic Metals — Pesticides — Renewable Energies — Application of
Nanomaterials in Air& water Treatment.

Pharm 401 Nano-biotechnology in health care

Introduction on biocompatible nanoparticles (Gold, silver, zinc, carbon, graphene and quantum
dots), synthesis and applications. Nano-biosensors and Lab-on-chip devices for ultrasensitive
diagnostics: Amperometric, potentiometric and potentiometric and flurometric biosensors (glucose
biosensors, enzyme biosensors, screen printed electr

odes). Affordables diagnostics.

Techniques involved in Nanoparticles application in diagnostics and characterization: Fluorescence
resonance energy transfer (FRET), Surface energy transfer (SET), Raman light scattering, Surface
Plasmon Resonance (SPR), Transmission electron microscopy, Scanning electron microscopy
Atomic force microscopy, confocal microscopy, scanning tunneling microscopy, fluorescence
spectroscopy.

Micro-array (DNA and Protein array)-concepts and advantages of Microfluidic devices, Materials
for manufacture of microfluidic devices, (Silicon and PDMS). Nanoparticles for Optical Imaging of
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Cancer, Nanogold in Cancer Therapy and Diagnosis, Nanotubes, Nanowires, Nanocantilevers and
Nanorods in Cancer Treatment and Diagnosis. Carbon Nanotubes in Cancer Therapy and Diagnosis.
Introduction, Liposomes, dendrimers, Layer by layer deposition, self-assembled monolayers, In-
vivo imaging. Nanobiotechnology for food health and environment.

Pharm 402 Pharmaceutical chemistry

1. Definition of the following terms: drug, pharmacophore, pharmacology, pharmacopoeia, bacteria,
virus, chemotherapy and vaccine.

2. Causes, symptoms and drug for jaundice, cholera, malaria and filaria. First aid for accidents -
antidotes for poisoning.

3. Causes, detection and control of anaemia and diabeties. Diagnostic test for sugar, salt and
cholesterol in serum and urine.

4. Antibacterials: Sulpha drugs-examples and actions-prontosil sulphathiazole, sulphafurazole
Antibiotics-definition and action of penicillin, streptomycin, chloramphenicol - SAR of
chloramphenicol only.

5. Antiseptics and disinfectants - definition and distinction-phenolic compounds, chloro
compounds, and cationic surfactant.

6. Analgesics, Antipyretics and anti-inflammatory agents: Definition and actions - narcotic and non-
narcotic - morphine and its derivatives, pethidine and methodone- salicylic derivative, paracetamol,
ibuprofen - disadvantages and uses.

7. Causes, and treatment of cancer - AIDS - AZT, DDC.

Conducting laboratory experiments related to the above topics.

Pharm. 403 Nanoparticles in Drug Delivery

Polymetric, Lipid nanoparticles for drug delivery, Micelless in Drug Delivery. Quantum dots, Gold,
silica, silver and magnetic nanoparticles for biomedical applications. Carbon nanotubes and their
applications. Nanoparticles Drug Delivery to the Reticuloendothelial System and to Associated
Disorders — Delivery of Nanoparticles to the Cardiovascular System — Nanocarriers for the Vascular
Delivery of Drugs to the Lungs — Nanoparticulate Carriers for Drug Delivery to the Brain —
Nanoparticles for Targeting Lymphatics — Polymeric Nanoparticles for Delivery in the Gastro-
Intestinal Tract — Nanoparticular Carriers for Ocular Drug Delivery — Nanoparticles and
Microparticles as Vaccines Adjuvants.

Eng 401 Materials science manufacturing

This course is the study of materials used in the fabrication of products including metals, polymers,
ceramics, composites and elastomers Topics include physical, mechanical and electrical properties
of materials, elements of strength of materials, failure criteria, and materials selection

Eng 402 Biomedical Nanotechnology

Introduction to biomedical Nanotechnology — Introduction to Nanotechnology — Nanosacle
Structures and Functions, Nanofabrication — Cell-matrix interactions — Nanoscale Characterization
— Polymer Nanoscale and Engineering — Cell Encapsulation — Nanotechnology in Regenerative
Medicine — Nanotechnology in Tissue Engineering - Nanotechnology in cell Engineering -
Nanotechnology in Cancer Research - Nanotechnology in Drug Delivery - Nanotechnology in
Imaging and Diagnostics.

Conducting laboratory experiments related to the above topics.

Eng 403 Design of industrial waste treatment systems.
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Design to provide the student with the fundamentals of air and water pollution proplems and the
control technology and legislation associated with these problems

Dent 401 Biomedical materials

This course focuses on biomaterials and their physiological interactions. Included are materials used
in medicine and dentistry- metals, ceramics, polymers, composites, smart, natural materials;
material response/degeneration? Mechanical breakdown, corrosion, dissolution, leaching, chemical
degradation, and wear; and host responses? Foreign body reactions, inflammation, wound healing,
local and systematic effects. Experiments include mechanical testing, thermal analysis, physical
metallurgy, experimental stress analysis, adsorption and wetting measurements, and specification
testing. This course aims to give students an understanding of the methods of production and
handling of biomaterials for use in the design, development and testing of clinical devices for
implantation, surface contact or percutaneous surgical techniques. In particular they will be aware
of the structural nature of the materials and the consequent implications of this structure to the
performance, in vivo, of the materials in use.

Conducting laboratory experiments related to the above topics.

Phy 401 Coating technology and its application

Purpose and scope of surface coatings: Surface coating processes and characterization of coatings:
Flame spraying: Detonation spraying: Spray and fuse welding: Clading: Electroplating:
Electrophoretic deposition: Chemical vapour deposition: Metallizing etc.: Factors affecting the
choice of coating material and process: Testing of surface coatings.
Conducting laboratory experiments related to the above topics.

Phy 402 Nanoelectronics

Basics of nanoelectronics — Single electron transistor — Principle — Coulomb Blockade effect —
performance of the single electron transistor — Bioelectronics — molecular processor — DNA
analyzer as biochip — DNA computer — Quantum computer.

Phy 403 Nanotechnology in Energy Conversion and Storages

Unit I: Renewable Energy:

Energy conversion process. Introduction to Semiconductor Physics, Conducting and
semiconducting materials, Semiconductor nanostructures, Electronic structure and physical process,
material aspect of solar cells, Thin-film solar cells, Solar cell characteristics and characterization
techniques. Nano-, micro-, and polycrystalline and amorphous Si for solar cells, Si deposition
techniques.

Unit 11: Plastic/flexible solar cells:

Organic solar cells, Polymer composites for solar cells, p-n junction, Device fabrication and
characterization, nanomaterials for solar cells, Dye-sensitized solar cells, Organic-inorganic hybrid
solar cells, Current status and future prospects.

Unit 111: Fuel cells:

Polymer membranes for fuel solar cells, Acid/ alkaline solar cells, design of fuel cells, Carbon
Nanotubes for energy storage, Hydrogen Storage in Carbon Nanotubes, Use of nanoscale catalysts
to save energy and increase industrial productivity.

Bot 401 Biotechnology product and equipment
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Biotechnology Products & Equipment, Food & Agriculture Products, Healthcare Products, Other
Biotech Products, Biotech Laboratory Equipment’s.
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