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ECTS

240

Duration: | 4 levels, 8 Semesters
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Attendance:

Full Time
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One

Two
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Module
Code

CHE1101

CHE1102

CHE1103

UOM104

CHE1104

uoM101

CHE1215

CHE1216

Sci-1105

CHE1207

UOM103

UOM102

CHE2318

CHE2319

CHE23010

CHE23011

CHE23012

CHE23113

UOM201

CHE24114

CHE24115

CHE24116

Module Name in English

Fundamentals of Analytical Chemistry and
Qualitative Analysis

Fundamentals of inorganic chemistry
Physics
Democracy and Human Rights
Chemical Security and Safety
Arabic Language
Volumetric Analytical Chemistry
lonic Compounds and Periodic table
Mathematics
Geology
Computer
English Language
Gravimetric Analysis Chemistry
Chemistry of Representative Elements

Thermodynamics

Organic Chemistry 1

Cytology
Mathematics and Statistics
Baath Party crimes in Iraq
Classical Separation Methods
Solid State Chemistry

Phase equilibrium

SSW
L

hr/se
m

109

79

109

34

79

34

109

109

34

94

49

34

94

79

94

94

64

49

34

94

94

94

USS
WL

hr/se
m

66

71

66

16

71

16

91

91

16

81

26

16

31

46

56

56

11

26

16

56

56

56

gl 4 111
a0 g3 A Al |

SWL

hr/sem

175

150

175

50

150

50

200

200

50

175

75

50

125

125

150

150

75

75

50

150

150

150

ECTS

7.00

6.00

7.00

2.00

6.00

2.00

8.00

8.00

2.00

7.00

3.00

2.00

5.00

5.00

6.00

6.00

3.00

3.00

2.00

6.00

6.00

6.00




IGIV

Five

Six

Seve

GV
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ht

CHE24117

CHE24018

CHE24019

CHE35120

CHE35121

CHE35122

CHE351323

CHE35024

CHE35025

CHE36126

CHE36127

CHE36128

CHE36129

CHE36130

CHE36031

CHE47132

CHE47133

CHE47134

CHE47135

CHE47036

CHE47037

CHE48138

CHE48139

CHE48140

CHE48141

CHE48142

CHE48143

Organic Chemistry 2
Nanochemistry
Chemistry Software
Coordination Chemistry 1
Chemical Kinetics
Organic Chemistry 3
Principles of Biochemistry
Industrial Chemistry and Pollution
Elective 1
Coordination Chemistry 2
Electrochemistry and Surface chemistry
Organic Chemistry 4
Biomolecules
Application of Industrial Chemistry
Scientific Research Methodology
Instrumental Analysis
Identification of Organic Compounds
Metabolism of Carbohydrates
Petroleum Chemistry and Petrochemicals
Quantum Chemistry
Elective 2
Chromatographic Methods
Application of Organic Spectrum
Metabolism of Lipids and proteins
Polymers: Fundamentals and applications
Spectroscopy

Research Project

94

49

49

94

94

94

94

49

19

94

109

94

94

49

19

94

79

94

109

64

19

94

79

94

109

64

33

56

26

26

56

56

56

56

51

31

56

41

56

56

51

31

56

71

56

41

36

31

56

71

56

41

36

17

75

150

150

150

150

100

50

150

150

150

150

100

50

150

150

150

150

100

50

150

150

150

150

100

50

6.00

3.00

3.00

6.00

6.00

6.00

6.00

4.00

2.00

6.00

6.00

6.00

6.00

4.00

2.00

6.00

6.00

6.00

6.00

4.00

2.00

6.00

6.00

6.00

6.00

4.00

2.00
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MODULE DESCRIPTION FORM

Module Information
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Module Title Classical Separation Methods Module Delivery
Module Type Core XTheory
[ Lecture
Module Code CHE24013 RLab
ECTS Credits 2 Clfutorial
CPractical
SWL (hr/sem) 150 [Seminar
Module Level 2 Semester of Delivery 2" course
Administering Department Chemistry College Science
Lecture Dr. Hana Hmeed
Module Leader e-mail
Lecture. Dr. Haba Abd Al Slame
Module Leader’s Acad. Title Professor Module Leader’s Qualification Ph.D.

Lecture Dr. Hana Hmeed

Module Tutor Lecture. Dr. Haba Abd Al Slame e-mail
Professor Dr. Nabeel
Peer Reviewer Name Sabeeh e-mail
SD:::tlflc Committee Approval 10/06/2023 Version Number 1.0

Relation with other Modules

6 DAY Al all o) gall ae 48Dl

Prerequisite module

None

Semester

Co-requisites module

None

Semester




Module Aims, Learning Outcomes and Indicative Contents
A3L5 Y1 il simall g alail) o2l 5 Agud Hall Bakall Cilaad

Module Objectives
Jan) Al salall Calaal

1.

Comprehend Core Separation Techniques: Gain a solid
understanding of classical separation methods, such as filtration,
distillation, centrifugation, crystallization, and extraction, along with
their underlying principles.

Apply Separation Principles: Develop the ability to choose and apply
the most suitable separation technique based on the physical and
chemical properties of the substances involved (e.g., solubility,
volatility, particle size).

Enhance Analytical Skills: Learn to analyze mixtures quantitatively
and qualitatively by isolating and identifying individual components
using classical separation methods.

Optimize Separation Processes: Understand how to optimize the
efficiency, yield, and purity of separation processes while considering
factors such as time, cost, and resource utilization.

Practical Laboratory Skills: Build hands-on experience in applying
classical separation techniques in laboratory settings, promoting critical
thinking and problem-solving in experimental scenarios.

Real-World Application: Explore the application of separation
methods in various fields including chemistry, environmental science,
pharmaceuticals, and food processing, addressing industry challenges
and real-world needs.

Critical Evaluation of Methods: Develop the ability to critically
assess the limitations, advantages, and potential environmental impacts
of different separation methods.

Module Learning
Outcomes

Al all Balall aladl) s Haa

1) Identify and Describe Separation Techniques: Demonstrate a
thorough understanding of classical separation technigques such as
filtration, distillation, centrifugation, and crystallization, and
describe their principles, procedures, and applications.

2)

3) Apply Separation Methods: Select and apply the most appropriate
separation techniques based on the physical and chemical properties
of components in a mixture, such as solubility, boiling point, and
particle size.

4) Analyze and Interpret Results: Accurately analyze the results of
separation processes, identifying and quantifying individual
components of mixtures through various classical methods.

Indicative Contents
als Y il ginall

¢ Introduction to Separation Techniques:




e Overview of classical separation methods and their importance in
scientific and industrial applications.

o General principles behind separation: physical vs. chemical properties,
selectivity, and efficiency.

Filtration:

« Principles and types of filtration (gravity, vacuum, and pressure
filtration).

o Applications in separating solids from liquids.

o Equipment and materials used in filtration (e.qg., filter paper, funnels,
Buchner funnels).

Distillation:

o Principles of distillation (simple, fractional, steam distillation).

o Applications in separating mixtures based on differences in boiling
points.

o Equipment involved in distillation (distillation columns, condensers).

e Techniques for purifying liquids.

Centrifugation:

e Principles and types of centrifugation (differential, density gradient).
« Applications in separating components based on their density and size.
« Role of the centrifuge in biological and chemical laboratories.

Crystallization:

« Principles of crystallization and factors affecting crystal formation
(temperature, concentration, solvent choice).

o Techniques for purifying solids through recrystallization.

« Applications in the purification of organic compounds.

Extraction:

e Principles of liquid-liquid and solid-liquid extraction.

o Techniques for separating substances based on solubility differences.
« Solvent choice and the concept of partition coefficient.

e Applications in organic chemistry and food industry.

Chromatography (Overview of Classical Techniques):

e Introduction to classical chromatography methods such as paper
chromatography and thin-layer chromatography (TLC).

« Principles of chromatography: mobile phase vs. stationary phase,
retention time, separation factors.

o Practical applications in separating complex mixtures.




e Column Chromatography:

e Principles of column chromatography (adsorption, partition
chromatography).

o Techniques for isolating components in larger quantities.

o Applications in purifying compounds and analyzing mixtures.

¢ Quantitative Analysis in Separation:

« Approaches to quantifying separated substances.

o Use of classical separation methods in quantitative analysis (e.g.,
gravimetric and volumetric analysis).

o Troubleshooting and optimizing methods for maximum yield and

purity.
e Environmental and Ethical Considerations:

« Environmental impact of separation methods (e.g., waste disposal,
solvent use).

« Ethical considerations in the application of classical separation
techniques in research and industry.

e Case Studies and Applications:

o Real-world case studies demonstrating the application of classical
separation methods.

o Discussion of separation methods in industries such as pharmaceuticals,
food, and environmental science.

Student Workload (SWL)

Structured SWL (h/sem)

Structured SWL (h/w)

75 . 5
Jomill PO U i)l 5l Jas Le oo QI Alatial (ol 3l Jaa)
Unstructured SWL (h/sem) 50 Unstructured SWL (h/w) s
Jadl) P Gl Jdaiid) pe ool jall Jasll Lo sal calldall alsiiall el Hall Jaall

Total SWL (h/sem)
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Module Evaluation

Aol Hall Balal) ans
Time/Number Weight (Marks) Week Due Relevant Learning
Outcome
Quizzes 1 10% (10) 5and 10 LO #1, #2 and #10, #11
Formative Assignments 2 10% (10) 2and 12 LO #3, #4 and #6, #7
assessment Projects / Lab. 2 10% (10) Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 1.5hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
b e sl zleiall

Material Covered

Week 1 | Introduction to Separation Techniques
Week 2 | Filtration

Week 3 | Distillation

Week 4 | Centrifugation and Crystallization
Week 5 | Chromatography

Week 6 | Column Chromatography

Week7 | TLC Chromatography

Week 8 | Liquid-liquid extraction

Week9 | Modified liquid extraction

Week 10 | Gel chromatography

Week 11 | Dialysis

Week 12 | Solid phase extraction

Week 13 | Separation of deferent mixtures

Week 14 | Application of separation methods in environmental science
Week 15 | Final exam




Delivery Plan (Weekly Lab. Syllabus)
il e gl zlgial

Material Covered

Week 1-2 | Chromatographic Analysis of Food Colorants in M&M Candies.
Week 3-4 | Determination of the amount of acetylsalicylic acid in aspirin by titration with NaOH
Week 5-6 | Caffeine extraction from tea leaves using a separation funnel
Week 7-8 | Separation of drink’s Dyes Using Column Chromatography
Week 9-10 | Determination of the Exchange Capacity of a Cation lon-Exchange Resin
Week 11-12 | Diffusion and daylsis

Learning and Teaching Resources
u.a.\..g‘).\ﬂ\} eﬂaﬂ\ JJ\.@A

Text Available in the Library?

Required Texts techniques that are also relevant to classical methods, such

"Principles of Instrumental Analysis' by Douglas A. Yes
Skoog, F. James Holler, and Stanley R. Crouch

Although it is focused on instrumental analysis, it Yes
provides strong foundational knowledge in separation

as chromatography, distillation, and extraction. It is
widely regarded for its clear explanations and practical
approach.

"Introduction to Modern Experimental Chemistry'* by Yes
James R. Mohr, Jonathan A. Walz, and David C.
Harris

Recommended e This book covers both classical and modern separation No

Texts

methods, including distillation, chromatography, and
crystallization. It provides a practical approach with
step-by-step instructions for laboratory experiments.

Websites

e Khan Academy

e  Website: www.khanacademy.org

e Overview: Khan Academy provides accessible video lessons on chemistry topics,
including principles of separation techniques like distillation, filtration, and
chromatography. It’s a great resource for visual learners and beginners.



https://www.khanacademy.org/

e MIT OpenCourseWare (OCW)

e Website: ocw.mit.edu

e Overview: MIT offers free course materials, including lectures and notes on various
chemistry courses that cover separation techniques, such as Analytical Chemistry
and Organic Chemistry. The content is high-quality and university-level.

Grading Scheme

Group Grade i) Marks % | Definition

A - Excellent Ll 90-100 Outstanding Performance

B - Very Good [SENRTEN 80 - 89 Above average with some errors
(S:(;:(jelsgoG)roup C - Good A 70-79 Sound work with notable errors

D - Satisfactory Lo gia 60 - 69 Fair but with major shortcomings

E - Sufficient J s 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aadlaall a8) il ) | (45-49) More work required but credit awarded
(0-49) F - Fail ) (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.



https://ocw.mit.edu/
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