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	CH-308 ANALYTICAL CHEMISTRY I 

	Lecture Schedule
	
	Semester
	

	Pre-requisite
	CH-203
	Credit Hours
	3+1

	Instructor
	Dr. Naveen Kosar
	Contact
	Naveen.kosar@umt.edu.pk

	Office
	
	Office Hours
	

	Course Description
	This is an undergraduate quantitative analysis course that deals with the principles and techniques of quantitative analysis, i.e., how to determine quantity of a specific substance in a sample. Students will learn to design an analytical method, based on the information needed to obtain a laboratory sample that is representative of the whole, its preparation for analysis using available measurement tools, and the statistical significance of the analysis. Lecture, group reports, and presentation skills will be practiced and evaluated. The main objective of the programme is to improve the reliability of existing techniques like stoichiometric calculations, volumetry, grevimetry and complexometry to meet the demands for better chemical measurements which arise constantly in our society. Students can adapt proven methodologies for example Voltametry and Potentiometry to new kind of materials or to answer new questions about their composition and their reactivity mechanisms. They carry out research to discover completely new principles of measurement and are at the forefront of the utilization of major discoveries, such as lasers and microchip devices for practical purposes.

	Expected Outcomes
	· Students will have a firm foundation in the fundamentals and application of current chemical and scientific theories including those in Analytical, Inorganic, Organic and Physical Chemistries. Majors to be certified by the American Chemical Society will have extensive laboratory work and knowledge of Biological Chemistry. 

· Students will be able to design and carry out scientific experiments as well as accurately record and analyze the results of such experiments. 

· Students will be skilled in problem solving, critical thinking and analytical reasoning as applied to scientific problems. 

· Students will be able to clearly communicate the results of scientific work in oral, written and electronic formats to both scientists and the public at large. 

· Students will be able to explore new areas of research in both chemistry and allied fields of science and technology. 

· Students will appreciate the central role of chemistry in our society and use this as a basis for ethical behavior in issues facing chemists including an understanding of safe handling of chemicals, environmental issues and key issues facing our society in energy, health and medicine. 

· Students will be able to explain why chemistry is an integral activity for addressing social, economic, and environmental problems. 

· Students will be able to function as a member of an interdisciplinary problem solving team. 



	Textbook(s)
	Analytical Chemistry ,7th edition       Fundamentals of Analytical Chemistry, 8th edition
Gary D. Christian                                          Skoog, Douglas A.
By: Wiley India Pvt. Ltd.                      

	Grading Policy
	· Quizzes:                                                10%
· Assignments                                         10%

· Presentation:                                         05%    

· Midterm:                                               25%

· Final Exam:                                          50%


Course Schedule
	Week
	TOPICS
	CH
	SECTIONS

	1
	Analytical Science, Qualitative and Quantitative Analysis, The Analytical Process
	1

1
	1.1,1.2

1.3

	2
	Validation of Method

Range of Sample size 
	1

1
	1.4

1.5

	3
	Laboratory Notebook, Materials and Reagents, Analytical Balance

Volumetric Glassware, Preparation of Standard Acid and Base Solutions
	2

2
	2.1-2.3

2.4-2.6

	4
	Handling and Treating Samples, Gravimetric Analysis

Obtaining the Sample, Gravimetric Operations, Laboratory Safety
	2

2
	2.7,2.8

2.9-2.11

	5
	Review of Fundamentals, Expressing Concentration of Solutions

Expression of Analytical Results, Volumetric Analysis
	5

5
	5.1,5.2

5.3,5.4

	6
	Volumetric Calculations, Normality

Titer, Weight Relationships
	5

5
	5.5,5.6

5.7,5.8

	7
	Complexes and Formation Constants

Chelates, Metal-EDTA Titration Curves
	9

9
	9.1

9.2,9.3

	     8
	Indicators, Uses of Complexes

Fraction of Dissociating Species in Polyligand Complexes
	9

9
	9.4,9.5

9.6

	9
	How to Perform a Specific Gravimetric Analysis?

Gravimetric Calculations, Examples of Gravimetric Analysis
	10

10
	10.1

10.2,10.3

	10
	Organic Precipitates, Precipitation Equilibria

The Diverse Ion Effect on Solubility
	10

10
	10.4,10.5

10.6

	11
	Metal and Metal-Salt Electrodes for Measuring Metal Cations and Anions

Redox Electrodes, Reference Electrodes 
	13

13
	13.1,13.2

13.3,13.6

	12
	Measurement of Potential, Determination of Concentrations from Potential Measurements

Glass pH Electrodes, Standard Buffers
	13

13
	13.7,13.8

13.11,13.12

	13
	Accuracy of pH Measurements, Using the pH Meter

pH Measurement of Blood and in Non-aqueous Solvents 
	13

13
	13.13,13.14

13.15,13.16

	14
	Voltametry

Emperometric Electrodes, Electrochemical Sensors
	15

15
	15.1

15.2,15.3

	15
	Chemically Modified Electrodes

Ultramicroelectrodes
	15

15
	15.3

15.4


