
Course Code: CHEM 114, Course Title: Inorganic Quantitative Analysis Sessional
Credit Hr.: 0.75, Contact Hr.: 2.00, Course Type: Minor
Pre-requisites: None

	Rationale:

	The course is the laboratory to accompany CHEM 111 course. Emphasis is placed on techniques, properties, reactions, and reinforcing principles of chemistry. Experiments consist of (i) preparation of a standard solution of acids and bases, (ii) volumetric analysis (Acidimetry and Alkalimetry), (iii) oxidation-reduction titration, (iv) determination of Fe, Cu, and Ca volumetrically.  This course is designed to provide a broad foundation in a chemistry laboratory that stresses scientific reasoning and analytical problem solving with a molecular perspective.



	Course Objectives:

	1.
	To enhance students’ knowledge in experimental chemistry for higher study and research activities.

	2.
	To enable students to operate/use the instruments and chemicals following standard methods.

	3.
	To give a clear understanding of the concepts of volumetric analysis.

	4.
	To learn laboratory skills to design, conduct and interpret chemical research.



	Course Learning Outcomes (CLO):

	CLO1
	Remember the basic concepts of the chemistry lab and various experimental techniques. 

	CLO2
	Understand the experimental methods and preparation of the different chemical solutions.

	CLO3
	Analyze chemical reactions of volumetric analysis and inorganic salt mixtures.

	CLO4
	Apply experimental procedures available in chemistry laboratory books.

	CLO5
	Evaluate laboratory generated data to reach sound conclusions about chemical phenomena.

	CLO6
	Write laboratory reports with experimental results.
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	Course Content and Mapping CLOs with the Teaching-Learning & Assessment Strategy

	Week
	Contents
	Teaching-Learning Strategy
	Assessment Strategy
	 CLO

	1.
	Preliminary concepts of  chemistry lab or experiments
	Class discussions, Whiteboard illustration
	Quiz, Lab Assignments
	CLO1

	2.
	Volumetric Analysis (Acidimetry and Alkalimetry): 
	Lecture, Discussion, Lab Assignment
	Assignments, Performance, Lab Report
	CLO1, CLO2

	3.
	Preparation of standard solution 1M NaOH, M/2 Na2CO3 solution and their standardization.
	Demonstration, Lab Assignment
	Performance Test, Lab Report
	CLO2, CLO3

	4.
	Preparation of standard solution 1M HCI,M/2 H2SO4 and 1M CH3COOH solution and their standardization.
	Demonstration, Lab Assignment
	Lab Presentation, Lab Report
	CLO3, CLO4

	5.
	Standardization of NaOH solution with standard succinic acid solution.
	Problem Based Learning, Discussion, Lab Assignment
	Quiz, Performance, Lab Report
	CLO3, CLO4

	6.
	Determination of strength of a commercial acid by a standard base. Review and makeup class (If any)
	Demonstration, Lab Assignment
	Performance Test, Lab Report
	CLO3, CLO4

	7 & 8
	Mid Term Exam (Quiz and Viva) & Feedback 
	CLO1-CLO6

	9.
	Standardization of HCl   solution with standard Na2CO3 solution.
	Lecture, Discussion, Lab Assignment
	Performance Test, Lab Report
	CLO1, CLO2

	10.
	Determination of hydroxide and carbonate in a mixture.
	Lecture, Discussion, Lab Assignment
	Assignments, Performance, Lab Report
	CLO1, CLO2

	11.
	Standardization of KMnO4 solution with standard sodium oxalate solution.
	Demonstration, Lab Assignment
	Performance Test, Lab Report
	CLO2, CLO3

	12.
	Standardization of Na2S2O3 solution with standard K2Cr2O7 solution.
	Demonstration, Lab Assignment
	Lab Presentation, Lab Report
	CLO3, CLO4

	13.
	Determination of Fe2+ with standard KMnO4 solution.
	Problem Based Learning, Discussion, Lab Assignment
	Quiz, Performance, Lab Report
	CLO3, CLO4

	14.
	Determination of Cu2+ with standard Na2S2O3 solution.
Review and makeup class (If any)
	Demonstration, Lab Assignment
	Performance Test, Lab Report
	CLO3, CLO4

	15 & 16
	Final Term Exam (Quiz and Viva) & Feedback
	CLO3, CLO4, CLO5






	Assessment Strategy
	Course Evaluation Process and Mark Distributions

	Continuous Assessment:  
Class Test, Assignment, Presentation

Summative: 
Mid-Term and Final Term Exams
	Sl.
	Category 
	Mark %

	
	1.
	Attendance:
	10%

	
	2.
	Mid Term
	

	
	
	a. Quiz:
	10%

	
	
	b. Viva:
	10%

	
	
	c. Performance Test:
	10%

	
	
	d. Lab Report:
	10%

	Make-up Procedures
	3.
	Final Term
	

	Repeat Course, Mid-Term Incomplete Exam, Final Term Incomplete Exam
	
	a. Quiz:
	15%

	
	
	b. Viva:
	10%

	
	
	c. Performance Test:
	15%

	
	
	d. Lab Report:
	10%

	
	Total:
	100%




	Learning Materials:

	1. 
	Christian, G.D., “Analytical Chemistry”, 6th Ed., John Wiley & Sons, 2009.

	2. 
	Willard, H.H. et al., “Vogel’s Quantitative Chemical Analysis”, 7th Ed., Pearson, 2000.

	3. 
	Harris, D.C. “Exploring Chemical Analysis”, 5th Ed., W.H. Freeman, 2016.

	4. 
	 Khopkar, S.M. “Basic Concepts of Analytical Chemistry”, 2nd Ed., New Age International Publisher, 2006.

	5. 
	Chemistry Lab Manual, PCIU


Recommended Readings: 	1, 2, 5.				Supplementary Readings: 3,4
