Course SYLLABUS form 
	Basic data of the subject

	Academic Unit: 
	Faculty of Mathematics & Natural Sciences

	Course title:
	Process and instrumental analysis

	Level:
	Bachelor (Bsc)

	Course status:
	Mandatory

	Study year/Semester:
	Second Year/Spring Semester (II/4)

	Number of hours per week:
	3 + 4

	Credit value – ECTS:
	8

	Time / location:
	Wednesday/ 8.00-10.30 / Chemistry Department

	Lecturer:
	Prof. Ass. Dr. Liridon Berisha

	Contact details: 
	liridon.berisha@uni-pr.edu

	Course description
	This course presents a study of instrumental methods of chemical analysis. Course is designed based on student’s solid knowledge and practical skills to understand analytical techniques applied on problem soving including limits and advantages. The focus will be on the following broad methodological areas of instrumental analysis such as Spectroscopy, Electrochemistry and Chromatography.

	Course objectives:
	This course will be concerned with the theory and practice of instrumental methods for the separation, identification and quantitative analysis of chemical substances. Satisfactory completion of this course will offer students a working knowledge of analytical instrumentation typically employed in chemical research laboratories. It will also provide the student with an appreciation of the relative strengths and limitations of different instrumental based analysis methods.

	 Learning outcomes:
	Specific Course Learning Objectives Include: 

· Students from the prior knowledge of analytical chemistry courses will apply to the instrumental methods of analysis.

· Understand the concepts and know how to apply methods for calibration of instruments,

· Students demonstrate skills in choosing the appropriate instrument method for solving various analytic problems and designing the analysis procedure.

· Students can sketch the general construction of equipment used in spectroscopic, electrochemical and chromatographic methods.

· Assess the sources of errors in instrumental analysis and calculate the error values in the database and differentiate / recognize interferences in instrumental analysis,

· Students can clarify specific concepts in instrumental methods and demonstrate skills in choosing the appropriate method for the type of analysis.

	Contribution on student load (must correspond with learning outcomes)

	Activity 
	Hours
	week
	Total /hours 

	Lectures
	3
	15
	45

	Exercise theoretical/laboratory
	4
	15
	60

	Practice work
	1
	15
	15

	Contact with lecturer/consultations
	2
	5
	10

	Field exercises
	2
	2
	4

	Mid-terms, seminars
	2
	5
	10

	Homework
	1
	5
	5

	Individual time spent studying (at the library or home)
	2
	15
	30

	Final preparation for the exam
	1
	5
	5

	Time spent in evaluation (tests, quiz, final exam)
	2
	5
	10

	Projects, presentations, etc.
	2
	3
	6

	Total
	22
	90
	200

	Teaching methods  
	Teaching methodology is based on: Lectures, problem based learning, laboratory experiments, seminars and debates.

	Evaluation methods
	First midterm evaluation:                                      25% 

Second midterm evaluation:                                 25% 

Homework  and seminars:                                    10% 

Regular attendance:                                               5% 

Final exam:                                                          35% 

Total                                                                   100%  

The final grade  will be calculated as follows:

51%- 60% = 6 

61% -70% = 7

71% - 80% = 8 

81% - 90% = 9

91%-100% =10

	Literature:

	Basic Literature:  


	1. Undergraduate Instrumental Analysis, Seventh Edition Hardcover – July 21, 2014, by James W. Robinson, Eileen Skelly Frame, George M. Frame II.

2. Instrumental Analysis,  Paperback – 2007, by Douglas A. Skoog, F. James Holler, Stanley R. Crouch.

3. Instrumental Methods of Analysis (Oxford Higher Education) Paperback – July 1, 2012, by Sivasankar

	Additional Literature 
	1. M. Vasjari, A. Shehu, B. Baraj & A. Çullaj, Metodat instrumentale të analizës. Tiranë 2013

2. Principles of Instrumental Analysis (6th Edition) by Skoog, Holler and Crouch, published by Thomson Brooks/Cole.
3. “Principles of Electronic Instrumentation” (3rd Ed.) by Diefenderfer and Holton and “Contemporary Instrumental Analysis” by Rubinson and Rubinson.


	Designed study plan - Lecture:  

	Week
	Lectures which will be held

	First week:
	Measurement Principles and Electronics: 

a) Introduction to the analytical process 

b) Basic electronics 

c) Signals and noise

	Second  week:
	Calibration procedures
(standard addition method, the method of external standard, internal standard method)

	Third  week:
	Basics of Spectroscopy

a) Introduction to Spectroscopic Methods
b) Components of Optical Systems

	Fourth  week:
	Atomic Spectroscopy

a) An Introduction to Optical Atomic Spectroscopy
b) Atomic absorption spectroscopy
c) Atomic Emission Spectroscopy

	Fifth  week:
	Molecular Spectroscopy – Electronic transitions

a) Introduction to UV-Vis molecular spectroscopy

b) Applications of UV-Vis spectroscopy

c) Fluorescence, phosphorescence and chemiluminescence

	Sixth  week:
	First midterm evaluation

	Seventh  week:
	Molecular Spectroscopy – Vibrational excitation

a) IR absorption spectroscopy

b) Applications of Infrared Spectrometry

	Eighth  week:
	An Introduction of electroanalytical chemistry- basic ideas

	Ninth  week:
	Conductometric   methods of analysis

	Tenth  week:
	Potentiometric methods of analysis

	Eleventh  week:
	Amperometric methods of analysis

	Twelfth  week:
	Coulometric methods of analysis

	Thirteenth  week:
	Separation Methods: Fundamentals of chromatographic separations

	Fourteenth  week:
	Chromatographic methods

	Fifteenth  week:
	Second  midterm evaluation

	Designed study plan – Lab exercise:  

	Nr.
	Lab exercises  which will be held

	1.
	Construction of voltage and current dividers, and registering signals

	2.
	Determination of iron with calibration curve 

	3.
	Determination with standard addition of iron by atomic absorption spectrometry /  sodium and potassium by flame photometry

	4.
	Simultan spectrophotometric determination of chromium and manganese in the mixture

	5.
	Turbidimetric determination of sulfates in water

	6.
	Fluorometric determination of quinine in tonic water

	7.
	Determination of aspirin in tablet with conductometric titration

	8.
	Potentiometric titration of iodide and chloride by silver nitrate

	9.
	Potentiometric titration of iron by potassium dichromate

	10.
	Ion selective determination of fluoride in toothpaste

	11.
	Coulometric titration of chloric acid

	12.
	Determination of cadmium by anodic stripping voltamety

	13
	Water determination in pharmaceutical products with Karl-Fischer titrator

	14
	Determination of potassium hexa-ferrocyanide by cyclic voltammetry

	15
	Potentiometric titration: Determination of acetylsalicylic acid, determining the end point titration: 1 and 2 derivation, branch method. 

	
	


	Academic policies and rules of conduct:

	The course can be enrolled after completing the obligations from the subjects: Analytical Chemistry II, Physical Chemistry I and Organic Chemistry I. Regular attendance of students in classes and exercises is mandatory. During the lectures and exercises the use of cell phones are not allowed.
Students enroll in the digital platform selected by professor and through the platform will be supplied the materials and information necessary for the preparation of pre-laboratory tests. Homework is sent through the platform until the beginning of the next lecture. Each student is subjected to a pre-lab test to prove his preparation for the general theoretical concepts for the realization of the experimental part. Pre-lab test is a precondition for conducting experimental exercise. Experimental exercises are a prerequisite for attending to the final exam of the subject.

The organization of the practical part is carried out depending on the nature of the experiment in groups or individual. After completing the experimental part, students are required to prepare the laboratory reports individually each student for the experiment conducted. After the submission of the laboratory report is considered as a completed experiment which is evaluated by the teaching assistant and this estimate is calculated on the student's final grade. Failure to submit a laboratory report at the next term after the completion of the experiment the student will lose 40% of the points, if he does not submit the laboratory report either in the second week then the student will not score points in the respective experiment. The student may not submit a maximum one laboratory report for a laboratory exercise if he or she has not submitted 2 or more laboratory reports, then he / she loses the right to attend the final exam.
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