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Section Concerning the Student

1. Course Code: CHEMY352 10 A ey 1
2. Course Title Chemistry of Nanomaterials oA aul 2
3. College: Science gl 3
4. Department: Chemistry il 4
5. Academic Program: Bachelor of Science in Chemistry teadsY) galip) 5
6. Course Credits: 2-2-3 aadeall clelud) e 6

U g Rl g giwa T

7. Course NQF Level: 8 Sla pall gl
8. Notional Hours: 119 sl i) clelad) e 8
blaizall cleludl 2o 9

9. NQF Credits: 12 gl JUad kg 8all

1Dl ‘gall
10. Prerequisite: CHEMY 241 1ol ) llaiall (10

11. Lectures Timing & Ll g B pualaal) by 11

Location:

12. General Mode of )
Teaching and Tranditional (sl salail) g adeill alal) Jaall) 12
Learning
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13. Course Coordinator: oA (Buda (13
14. Course Instructor: 1Al (i 14
15. Ofﬁce' Hours and gilSa s el oLl 15
Location:
Hdal g sastYY |
16. Instructor’s Email: e *‘fd ol
10084l
17. Academic Year: e ol 17
18. Semester: el ) Juadl) (18
19. Textbook(s): 2o ARl Ll 2l sl (19
Charles E. Carraher, “Polymer Chemistry”, 9" edition, CRC Press, Taylor & Francis, 2023.
20. References: 2l 20

By Robert J. Young, Peter A. Lovell, “Introducti

on to Polymers”, Third Edition, 2019,(Oxford).

21. Other Learning Resources Used (e.g. e-
learning, field visits, periodicals,

I o g Y alail) s Jlia) s AW alail) jolas 21
(one B clina g il ) 93 Ailaia

software, etc.):

Learning through Microsoft Teams and Ultra Black Board

22. Course Description (as published in the
College Catalogue):

2(ASh) a3 B a9 Le qun) ) Ral) a6 22

Introduction to nanostructured materials; nanomaterials fabrication techniques; self-assembly;
green synthesis of nanomaterials; size and shape dependent properties; polymeric nanoparticles;

functionalization of nanoparticles; nanomaterial
biomedical applications of nanomaterials. Relate

s characterization techniques; environmental and
d practical work.

23. Course Intended Learning Outcomes
(3 to 5 CILOs):

1. Identify the most specialized concepts of nan
2.
3.
and surface characteristics.
4,
5. Communicate Scientific reports individually
nanomaterials and evaluation of properties.
24. Course Assessment Percentages (as per

Regulations of Study and Examination at
the University of Bahrain):

(CILOs) yuiall pladl a3 23
(Al cla Aa 5 ) 3)

omaterials.

Describe in detailed several synthesis methods for fabrication of nanostructured materials.

Critically correlate physical and chemical properties of nanostructures with their size, shape

Explain important applications of nanomaterials and nanoparticles in many modern industries.

regarding synthesis, characterization of

L)) Al Gan) 45 gial) Wgaesl g aifll) cudld 24
(Ol daaly A cililatiaY) g
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Assessment Type
paill g5

Midterm 1 Irldl.Vldual
g8

Midterm 2 Indl}ﬂdual
A
Individual

Laboratory Reports o

Practical Test Individual
gA

Final Examination Individual
AR

Total ‘ 100%

Assessment Date

eﬁﬁﬂ\ &Uu

Percentage
Ll

20%

20%

10%

10%

40%

25. Description of Topics Covered

Ll Ay Al Cle gua gal) Ciuag 25

Topic Title
(e.g. chapter/experiment title)
g 3 54l
Chapter (1)

Chapter (2)

Chapter (3)

Chapter (4)

Chapter (5)

Chapter (6)

Description

Sadil}

Introduction: Important Definitions, Historical
development of nanomaterials, Classification of
nanomaterials

Fundamentals of Size & Scale Units Scaling
Atoms, Molecules, Clusters and Supramolecules,
Structure and Bonding in Nanomaterials
Chemical Bonds (types and strength),
Intermolecular Forces Molecular and Crystalline
Structures Hierarchical Structures Bulk to
Surface transition, surface reconstruction, Self-
assembly and thermodynamics

Properties and Size dependence of properties:

Chemical, Optical, vibrational, thermal,
Electrical, Magnetic, Mechanical
Nanomaterial Synthesis: Chemical routes

Electrochemical methods, Vapor growth, thin
films methods: chemical vapor deposition,
physical vapor deposition (sputtering, laser
ablation), Sol-gel methods Special
nanomaterials: carbon nanotubes, fullerenes,
nanowires, porous silicon Bio-inspired synthesis,
Nanocomposite

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

Applications: Nanoscale chemical- and bio-
sensing Biological/bio-medical applications,
Photovoltaic, fuel cells, batteries and energy-
related applications High strength
nanocomposites
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26. Weekly Schedule

@S 9) gl 26

. CILOs Teaching/Assessment
Wek | Date | TopiesCovered | ujaiciass | Mode and Method
(CILOs) Al g Ha31) Jaad g Aagia
1 Chapter (1) 1 Tranditional (sl&
2 Chapter (2) 1,2 Tranditional (s
3 Chapter (2) 1,2 Tranditional (s
4 Chapter (2) 1,2 Tranditional (sl
5 Chapter (2) 1,2 Tranditional (s
6 Chapter (3) 2,3 Tranditional (s
7 Chapter (3) 2,3 Tranditional (s
8 Chapter (3) 2,3 Tranditional (s
9 Chapter (4) 3,4 Tranditional (s
10 Chapter (4) 3,4 Tranditional (s
11 Chapter (4) 3,4 Tranditional (sl
12 Chapter (5) 3,4 Tranditional (s
13 Chapter (5) 3,4 Tranditional (g8
14 Chapter (6) 5 Tranditional (s
15 | Chapter (6) 5 \ Tranditional (s
16

27. Academic Integrity Statement

doagatsly) da) 3 ol 27

Students are to observe the highest level of
honesty and academic ethics in pursuit of their
academic goals as per UOB Regulations of
Student Conduct and Academic Integrity, Anti-
plagiarism Policies, and Students’ Rights and
Responsibilities Handbook. The consequences
for  cheating, plagiarism, unauthorized
collaboration, and other forms of academic
dishonesty can be very serious and will be dealt
with as per the aforementioned policies and
regulations.

LY 5 aal) il gise ey o 3N Al e iy
188 5 4000 SY) agdlonl (Gaial aganus 8 LpapalSY) (33AY)
AndlSe il el SY) dal il 5 BUal) @l sl il 5l

o L dserall cagilaal 59 Aadlall (3 g s g ¢ Jas)
Osball s Aal) A8 judl 5 Gl ) gad ey Cayal) Aaalas
Of AaapalSY) ALY aae JISEH (e sy 540 7 eadll e
sl 5 ilalanall G 5 Lgma Jalaill ians s sl 5 jdad () oS5
LS.J EJ_’SM‘

28. Attendance and Absence Regulations

Glidl g ) gaal) allai 28

Students are required to adhere to regular
attendance for class lectures and practical
sessions, as determined by the nature of the
course, as per Article (33) of Regulations of
Study and Examination at the University of
Bahrain.

Al o polaall plsiial | guimally oY1 Al e n
salall &éj} “;m\‘)dn J)SAX‘ :\a:\.IL 5325 LQ.\.HA ‘Z\:\Luj\}
o Aaals 8 CllateY ] Gl 3l oas e (33)
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