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PORT CITY INTERNATIONAL UNIVERSITY

Course Outline & Lecture Plan



Part A: Introduction

1. Course Code (1): 		CHEM 114
2. Course Title (2: 		Inorganic Quantitative Analysis Sessional
3. Course Type: 		Minor 
4. Trimester/Semester: 	Spring 2022
5. Academic Section: 	CEN-26-D-A	
6. Course Teacher:  		M. Mehedi Hasan Rocky (MMH)
 Cell: 01813229002		Email: mehedi360@yahoo.com
7. Pre-requisites (if any): 	None 
8. Credit Value: 		3.00
9. Credit/Contact Hr.: 	3.00
10. Total Marks%: 		100

	11. 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.



	12. 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.






13. Course Learning Outcomes (CLOs) and Mapping of CLOs with Program Learning Outcomes (PLOs) 

	(A) 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.



	(B) Mapping Course Learning Outcomes (CLOs) with the PLOs

	CLO
	PLO

	
	PLO1
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Part B: Course Content & Lecture Plan

14. Course Content and Mapping CLOs with the Teaching-Learning & Assessment Strategy
	Week
	Course Contents
	Specific Learning Outcome
	Teaching-Learning Strategy
	Assessment Strategy
	CLO

	1.
	Course Outline

Preliminary concepts of  chemistry lab or experiments
	· Give Overview of the course

· Define basic terms of chemistry lab.
· Learn how to use simple, common equipment found in the laboratory.
· Describe standard laboratory practice when carrying out quantitative determinations, e.g. making up of standard solutions, weighing by difference, concordancy of titrations.
· List the general rules for the use of the balance.
· Define different concentration terms: molarity, molality, ppm, etc.
	- Students will give brief Introduction about themselves
- Course outline will be
discussing in details 
- Lecture and Discussion
	Quiz, Lab Assignments
	CLO1

	2.
	Volumetric Analysis (Acidimetry and Alkalimetry)
	· Define acidimetry and alkalimetry
· follow instructions given in the form of written instructions (Lab manual) or diagrams
· make measurements using pipettes, burettes, measuring cylinders, thermometers and other common
· laboratory apparatus.
· Prepare standard solution
· Learn the use of standard curves for analysis.
· Distinguish between accuracy and precision.
	Lecture, Discussion, Lab Assignment
	Assignments, Performance, Lab Report
	CLO1, CLO2

	3.
	Preparation of standard solution 1M NaOH, M/2 Na2CO3 solution and their standardization.
	· Measure NaOH and Na2CO3 using analytical balance
· Prepare standard solution 1M NaOH, M/2 Na2CO3
· carry out titrations until concordant results are obtained.
· Calculate concentration of unknown base solution.
· Write lab report.
	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.
	· Measure  1M HCI,M/2 H2SO4 and 1M CH3COOH using analytical balance
· Prepare standard solution 1M HCI,M/2 H2SO4 and 1M CH3COOH.
· Calculate concentration of unknown acid solution.
· make scientific explanations of data 
· Write lab report.
	Demonstration, Lab Assignment
	Lab Presentation, Lab Report
	CLO3, CLO4

	5.
	Standardization of NaOH solution with standard succinic acid solution.
	· Discuss the principles of the experiment.
· Prepare standard solution succinic acid.
· Perform experiment: Standardization of NaOH solution with standard succinic acid solution.
· Calculate concentration of unknown base solution.
· draw conclusions from an experiment.
· Write lab report.
	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)
	· Discuss the principles of the experiment.
· Prepare standard Na2CO3 solution.
· Perform experiment: Determination of strength of a commercial acid by a standard base.
· record all data in the table.
· Write lab report.
	Demonstration, Lab Assignment
	Performance Test, Lab Report
	CLO3, CLO4

	7 & 8
	Mid Term Exam (Quiz+VIVA)  & Feedback
	CLO1, CLO2, CLO3

	9.
	Standardization of HCl   solution with standard Na2CO3 solution.
	· Discuss the principles of the experiment.
· Prepare standard Na2CO3.
· Perform experiment: Standardization of HCl   solution with standard Na2CO3 solution.
· Write lab report.
	Lecture, Discussion, Lab Assignment
	Performance Test, Lab Report
	CLO1, CLO2

	10.
	Determination of hydroxide and carbonate in a mixture.
	· Discuss the principles of the experiment.
· Prepare standard Na2CO3.
· Perform experiment: Determination of hydroxide and carbonate in a mixture.
· Write lab report.
	Lecture, Discussion, Lab Assignment
	Assignments, Performance, Lab Report
	CLO1, CLO2

	11.
	Standardization of KMnO4 solution with standard sodium oxalate solution.
	· Discuss the principles of the experiment.
· identify the steps necessary to carry out the procedure
· Prepare standard sodium oxalate.
· Perform experiment: Standardization of KMnO4 solution with standard sodium oxalate solution.
· Write lab report.
	Demonstration, Lab Assignment
	Performance Test, Lab Report
	CLO2, CLO3

	12.
	Standardization of Na2S2O3 solution with standard K2Cr2O7 solution.
	· Discuss the principles of the experiment.
· Prepare standard K2Cr2O7.
· Perform experiment: Standardization of Na2S2O3 solution with standard K2Cr2O7 solution.
· calculate the percentage error of a measurement
· Write lab report.
	Demonstration, Lab Assignment
	Lab Presentation, Lab Report
	CLO3, CLO4

	13.
	Determination of Fe2+ with standard KMnO4 solution.
	· Discuss the principles of the experiment.
· Prepare standard KMnO4.
· Perform experiment: Determination of Fe2+ with standard KMnO4 solution.
· Write lab report.
	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)
	· Discuss the principles of the experiment.
· Prepare standard Na2S2O3.
· Perform experiment: Determination of Cu2+ with standard Na2S2O3 solution.
· Write lab report.
	Demonstration, Lab Assignment
	Performance Test, Lab Report
	CLO3, CLO4

	15 & 16
	Final Lab Exam (Quiz+VIVA) & Feedback
	CLO1- CLO6







Part C

15. Assessment & Evaluation

	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. Lab Performance (Counted from 2 exp.; 5% for each experiment)
	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. Lab Performance (Counted from 3 exp.; 5% for each experiment)
	15%

	
	
	d. Lab Report
	10%

	
	Total:
	100%




Note: 
15.1 Quiz Test (10%): 20 MCQ problems will be given each with 0.5 mark. 

15.2 Lab Performance: The students will have to form a group of maximum 4 members. Each group will get a full tritration set to do the experiment. Each of the student have to perform individually. Data will be checked by course teacher. No late submission of Experimental data and report will be accepted. The expectations for each skill of are listed in the sections that follow.

	Lab performance (Skill)
	Lab Performance (5%) Number allocation

	Planning (Principles & Method)
	2%

	Analysis (Experimental data), conclusion & evaluation
	3%



[bookmark: _GoBack]15.3 Online Assessment Policy [If class taken in online in COVID outbreak situation]: As per UGC Guidelines 

15.3  Total Teaching Learning Activities:  60 hr (For 1 Credit as per BNQF).
Part D

16. 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



17. Additional Information
A. Apparatus and materials: Hazard codes will be used where relevant and in accordance with information.
	C corrosive 
	MH moderate hazard

	HH health hazard 
	T toxic

	F flammable 
	O oxidising

	N hazardous to the aquatic environment
	



B.  Calculators: If calculators are to be used, it is suggested that they should have the following functions:
+, –, ×, ÷, √x, x2, xy, log x, ln x, x3, 3√x
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