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Summary of Information on Hydrocarbon Chemistry 

	1. 
	Name of Course/Module: Hydrocarbon Chemistry

	2. 
	Course Code: KR10303

	3. 
	Name(s) of academic staff:  Dr. Ng Chi Huey

	4. 
	Rationale for the inclusion of the course/module in the programme: 
This course is to equip students with fundamental knowledge on organic chemistry including naming and explaining chemical and physical properties of organic compounds. In addition, introducing students with the synthesis and reaction mechanisms of organic compounds, their uses and importance in the industry. 

	5. 
	Semester and Year offered: Year 1, Semester 1.

	6. 
	Total Student Learning Time (SLT)
	Face to Face
	Total Guided and Independent Learning (Discipline)

	
	Lecture
	28
(2 Hours x 14 Weeks)
	14
(2 Hours x 14 Weeks)

	
	Tutorial
	14
(1 Hour x 14 Weeks)
	14
(1 Hour x 14 Weeks)

	
	Laboratory
	6
	10

	
	Presentation 
	4
	6

	
	Assignments 
	-
	6

	
	Tests
	2
	4

	
	Examination 
	3
	9

	
	Subtotal
	57
	63

	
	Total
	120

	7. 
	Credit Value: 3 (1 jam credit = 40 hrs)

	8. 
	Prerequisite (if any): None

	9. 
	Learning outcomes: 
At the end (upon completion) of the course, students should be able to: 
CO1- Identify the nomenclature, structures, and properties of organic compounds (C4-PO1).
CO2- Explain the working mechanism of GC-MS (C4-PO5).
CO3- Solve problems associated with selected organic compounds syntheses and reactions mechanisms (C3-PO1).
CO6- Communicate effectively with team members. (PO10) 

	1. 
	C   : Cognitive – 
C2 : Comprehension – recall/remember previous learnt information 
C3 : Application – use learnt information in another familiar or new situation

P   : Psychomotor
P1 : Set - The readiness to act
P2 : Guided response – Observe and imitate action or activity
A   : Affective
A1 :Receiving phenomena – willing to listen and experience 
A2 : Responding to phenomena – participate willingly

Communication skill 
CS1 Ability to deliver ideas clearly, effectively and confidently in the oral and written form.

Leadership skill 
LS1
Knowledge on basic theory of leadership.


	2. 
	Teaching-learning and assessment strategy
· Teaching-learning strategy involves lecture, tutorial, discussions.
· Assessment strategy involves test, assignments, and final examination.


	3. 
	Synopsis:
This course emphasizes the fundamental of the organic chemistry, which includes naming of the organic compounds/hydrocarbon, identify and explain the structural, chemical, and physical properties of organic compounds, as well as to explain the synthesis and reaction mechanism of an organic compound. 

	4. 
	Mode of Delivery: 
Lectures, Tutorials and E-learning 

	5. 
	Assessment Methods and Types
	
	Assessment
	Wt %

	1
	Tests
	30

	2
	Assignments
	20

	3
	Quizzes
	5

	8
	Presentation
	5

	10
	Final Examination
	40

	
	Total
	100


 

	6. 
	Mapping of the course/module to the Programme Aims 
 
PEO1: Professionalism  
Graduates of the program will establish themselves as practicing sub-professional/competency in their respective fields. 

PEO2: Personal Advancement 
Graduates of the program will pursue their personal growth through degrees and involvements in competency bodies. 

PEO3: Corporate Societal Responsibility 
Graduates of the program will contribute to sustainable development through innovative home-grown technologies to serve the needs of the society and the nation as a whole. 

Mapping the PEO to PO

	Program Learning Outcomes (PLOs)
	PEO

	
	1
	2
	3

	PO1 – Knowledge
	X
	X
	

	PO5 – Modern tools
	X
	X
	

	PO10 – Communication
	X
	
	X





	7. 
	Mapping of the course/module to the Programme Learning Outcomes  

	Code
	PO
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	KR10103
	Hydrocarbon Chemistry
	X
	
	
	
	X
	
	
	
	
	X
	
	

	
PO1 Knowledge

	Apply knowledge of applied mathematics, applied science, engineering fundamentals and oil and gas engineering operational principles to the solution of well-defined engineering problems (DK1 to DK4);




PO5 Modern Tools 
Apply appropriate techniques, resources, and modern engineering and IT tools to well-defined engineering problems, with an awareness of the limitations (DK6);


	PO10 Communications

	Communicate effectively on well-defined engineering activities with the engineering community and with society at large (world), by being able to comprehend the work of others, document their own work, and give receive clear instruction.






	8. 
	Content outline of the course/module and the SLT per topic

	Week
	Topic / Class
	Remarks

	1
	1.0 Stereochemistry of Organic Compounds
1.1 Structural isomerism (Chain, Position, Functional group isomerism)
1.2 Geometric isomerism (cis-trans, E-Z isomerism)
1.3 Optical isomerism (Chirality, enantiomers)
1.4 Structure and its physical properties, acidity, basicity

	

	2-3
	2.0 Alkanes and Cycloalkanes
2.1 Nomenclature of organic compounds
2.2 Isomerism in alkanes and cycloalkanes
2.3 Physical and chemical properties (boiling points, melting points, solubility, density)
2.4 Reactions of alkanes (Halogenation, Combustion, Homolytic fission, Heterolytic fission, mechanism of free radical substitution reactions)
2.5 Sources of hydrocarbons (natural gas and crude oil)
2.6 Cracking of oil (thermal cracking and catalytic cracking)

	

	4-5
	3.0 Alkenes and Cycloalkenes 
3.1 Nomenclature of alkenes and cycloalkenes
3.2 Isomerism in alkenes and cycloalkenes
3.3 Physical properties (boiling points, melting points)
3.4 Reaction of alkenes (elimination reaction, dehydration, addition reaction, Markovnikoff’s rule, electrophilic addition reactions and its mechanism, oxidation, and polymerization) 

	

	6-8
	4.0 Aromatic hydrocarbons (Arenes)
4.1 Nomenclature of aromatic compounds/benzene
4.2 Physical and chemical properties of benzene  
4.3 Reaction and mechanism of benzene (Halogenation, sulphonation, nitration, Friedel-Crafts Reaction, Oxidation reaction, Addition reaction, Electrophilic substitution, Nitration of benzene)
4.4 Influence of substitution groups on reactivity and orientation of substituted benzene (Inductive effect, Resonance effect)
4.5 Reactions and mechanism of alkybenzene (Oxidation, chlorination)
	

	9
	5.0 Alcohol and aromatic alcohols
5.1 Nomenclature of alcohols and aromatic alcohols
5.2 Reaction mechanism of alcohols and aromatic alcohols
5.3 Manufacture of alcohols and aromatic alcohols
	

	10-12
	6.0 Carbonyl compounds (Aldehyde and Ketone)
6.1 Nomenclature of aldehydes and its properties
6.2 Reaction mechanism of aldehydes (Oxidation, reduction, addition, condensation, nucleophilic addition)
6.3 Nomenclature of ketone and its properties
6.4 (oxidation, reduction, addition, condensation, nucleophilic addition)
6.5 Properties of aromatic aldehyde and ketone
	

	13-14
	7.0 Carboxylic acid and its derivatives
7.1 Nomenclature of carboxylic acid and its derivatives
7.2 Reaction mechanism of carboxylic acid and its derivatives
7.3 Preparation of aromatic carboxylic acid and its derivatives
	





	1. 
	· Main references supporting the course
Please check here : https://ums.on.worldcat.org/v2/
1. Hydrocarbon Chemistry, George A. Olah , (Ebook, K-Novel, UMS Library)  Arpad Molnar ,  G. K. Surya Prakash 2018
2. Chemistry of fossil fuels and biofuels Harold H. Schobert 2013
3. Handbook of Industrial Hydrocarbon Processes [James G. Speight] 2011
4. STPM reference book, Hydrocarbon Chemistry.

	2. 
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