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Section Concerning the Student

1. Course Code: CHEMY 353 ST TS I |
2. Course Title Principles an(é ﬁsrlr)lliisii}t,ions of Green A a2
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: 118 sl i) clelad) e 8
blaizall cleludl 22 9

9. NQF Credits: 12 gl JUad kg 8all

1Dl ‘gall
10. Prerequisite: CHEMY 321 1ol ) llaiall (10

11. Lectures Timing & LgilSa g 8 ualaal) by 11

Location:

12. General Mode of )
Teaching and Traditional (s spladll g anlaill alal) aall) 12
Learning
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13. Course Coordinator: oA (guda (13

14. Course Instructor: 1ol i 14

15. Ofﬁce' Hours and gilSa g ApiCal) clelad) 15

Location:

aal g sy )

16. Instructor’s Email: il g AN A'UJ =
1A

17. Academic Year: Al il 17

18. Semester: el ) Juadl) (18

19. Textbook(s): 2o ARl Ll 2l sl (19

Green Chemistry: An Introductory Text, Mike Lancaster, RSC, 2002.

20. References: )l 20

Green Chemistry: Designing Chemistry for the Environment, P.T. Anstas and T.C.
Willamson(editors), ACS, 1996.

An Introduction to Green Chemistry, Matlack, Marcel & Deckker, 2001.

Handbook of Green Chemistry and Technology. Clark & (edits.). Blackwell, 2002

Green Solvents for Chemistry, Nelson, OUP, 2003

Etzkorn, F.A., 2019. Green chemistry: Principles and case studies. Royal Society of Chemistry.

) o gAY alail) :JUia) s AW alail) jobas 21
(oo B a2y 5 99 iz

21. Other Learning Resources Used (e.g. e-
learning, field visits, periodicals,
software, etc.):

Field visits, periodicals (ACS/Nature, Science etc.)

22. Course Description (as published in the 2SN o (8 2,5 Le ) Rl a5 22

College Catalogue):

Introduction to green chemistry principles; solving some environmental problems regarding
industrial waste generation; the design of chemical products and processes that reduce or eliminate
the use and generation of hazardous substances; controlling environmental pollution in atmosphere
from management point of view and Life Cycle Assessment (LCA) and its application will also be
dealt with as a case study. Related practical work.

(CILOs) il abail) cia s 23

23. Course Intended Learning Outcomes -
(Aalad Cla A 5 ) 3)

(3 to 5 CILOs):

1. Identify the applied principles of green chemistry in the field of chemical industry

2. Assess the use of renewable raw materials for the processes to minimize chemical waste

3. Ciritically compare the advantages of alternative solvents including water, ionic liquids, and
supercritical media

4. Identify the economic, social, and environmental effects of green and non-green chemical
processes.
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5. Use special skills to design appropriate processes to synthesize various green organic

chemicals from various raw materials

24. Course Assessment Percentages (as per
Regulations of Study and Examination at
the University of Bahrain):

A yal) Al aay) Ay gial) Lguad s axidl) il 24
(Gl daaly A clilaiaYl g

Assessment Type Percentage Assessment Date
il g5l daudll Al ey
. Individual 10%
Quizzes .
A
— 5
2 Tests Indlyldual 30%
A
— 5
Laboratory/Practical Indly idual 10%
A
Projects/Case Studies Individual 5%
@2
Final Examination Individual 40%
$A
Total 100%

25. Description of Topics Covered

LIS i A e i gl iy 25

Topic Title
(e.g. chapter/experiment title)
g 5054l

Description

Sl

CH 1: Principles and Concepts of Green
Chemistry

This chapter describes introduction to green
chemistry, principles and concepts of green
chemistry, sustainable development and green
chemistry, atom economy, atom economic
reactions and atom un-economic reactions

CH 2: Waste: Production, Problems and
Prevention

This chapter includes introduction to waste:
production, some problems caused by waste,
sources of waste from the chemical industry,
prevention, and waste minimization
techniques/treatment

CH 3: Measuring and Controlling
Environmental Performance

This chapter explains measuring and Controlling
Environmental Performance, The Importance of
Measurement, Environmental Management
Systems and Integrated Pollution Prevention and
Control

CH 4: Catalysis and Green Chemistry

This chapter includes introduction to catalysis
and green chemistry, introduction to catalysis,
comparison of catalyst types

CH 5: Organic Solvents: Environmentally
Benign Solutions

This chapter describes
environmentally  benign
solvents,  volatile  organic

supercritical fluids, and ionic liquids

organic solvents:
solutions, organic
compounds,

CH 6: Renewable Resources

This chapter explains renewable resources,
biomass as a renewable resource, energy, forms
of renewable energy and chemicals from
renewable feedstocks
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CH 7: Emerging Greener Technologies and
Alternative Energy Sources

This chapter explains emerging greener
technologies and alternative energy sources,
design for energy efficiency, photochemical
reactions, chemistry using microwaves,
sonochemistry and electrochemical synthesis

CH 8: Designing Greener Processes

This chapter explains designing greener
processes, conventional reactors, inherently safer
design, and in-process monitoring

CH 9: Industrial Case Studies

This chapter describe industrial case studies,
greening of acetic acid manufacture, vitamin c,
radical process, Ziegler—Natta catalysis, and eco-
friendly pesticides

CH 10: The Future’s Green: An Integrated

Approach to a Greener
Chemical Industry

This chapter explains the future’s green: an
integrated approach to a greener chemical
industry, society and sustainability, barriers and
drivers, the role of legislation and green chemical
supply strategies

26. Weekly Schedule

Sl Jeaad) 26

Week Date Topics Covered - cl PO,S . Teaching/Assessment
£ suul) e Ayl e g gal o Rall aladil) Cila A Mode and Method
) & (CILOs) o1/ ) Jaad g Ayagia
Principles & 1,2,3,4,5
1 Concepts of Green Tranditional (sdss
Chemistry
2 Twelve Pr1nc1ples of 1,2,3,4,5 Tranditional sk
Green Chemistry ”
3 Atom Ecqnomlc 1,2,3,4,5 Tranditional (sl
Reaction i
4 Atom uneconomic 1,2,3,4,5 Tranditional (s
Reaction "
Waste: Production, 1,2,3,4,5
5 Problems& Tranditional (g8
Prevention
6 Waste Mln}m1zat10n 1,2,3,4,5 Tranditional s
Techniques
On-Site Treatment of 1,2,3,4,5
7 Waste & Design for Tranditional (s
Degradation
Environmental 1,2,3,4,5
8 Metrics and Control: Tranditional sl&
EMS
9 Catalysis apd Green 1,2,3,4,5 Tranditional s
Chemistry
Organic Benign 1,2,3,4,5
10 Solvents (green Tranditional (s
Solvents)
11 Renewable Resource 1,2,3,4,5 Tranditional (s&
12 Designing Greener 1,2,3,4,5 Tranditional s
Processes
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Integrated Approach 1,2,3,4,5
13 to Greener Industries Tranditional sl&
14 Industrlgl Case 1,2,3,4,5 Tranditional s
Studies i
15 Industrlgl Case 4 Tranditional (18
Studies
16

27. Academic Integrity Statement

doagatsly) da) i 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.

A Aglaal) 3 bl o)) juaic Aa) 3l g aall e
AanlSY) agdloal Gindl s JA Ul e B 53 Cua
20 by @y B V) a8 (3AYI 5 DlaL sl
Jila ) ALYl ccpyaal) daals ddlay dalal) dadai¥ g
dalall JamV) dub d ela LS5 cagilbal 55 ddlall (3 gia
ol Al @l ae Jabaill pia Gum el drala
Gl Adailly cllbud) ade ati Lo a4y

la <3

28. Attendance and Absence Regulations

Gl ) 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.

Liall Glelull aliiall ) guaally o 3N QMU (e a5
Adai e ¢(33) salall iy ) i) Aepde anny Llealls
o) dadls 8 cillaiaY) g dal all
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