	Basic data of the subject

	Academic Unit: 
	Faculty of Mathematics & Natural Sciences

	Course title:
	Modern methods for material studies

	Level:
	Master Inorganic & Physical Chemistry

	Course status:
	Obligative

	Study year:
	I-rë / VII-th semester

	Number of hours per week:
	2 +2

	Credit value – ECTS:
	6

	Time / location:
	

	Lecturer:
	Avni BERISHA

	Contact details: 
	Email: avni.berisha@uni-pr.edu 

Tel: +377 44 120 512

	

	Course description
	Within this module, students will have the opportunity to get acquainted to the applicability of different instrumental techniques in the study of materials, the theoretical basis and the application of the advanced spectroscopic (Raman spectroscopy, electron microscopy, time of flight mass spectroscopy, XPS spectroscopy) and electrochemical (cyclic voltammetry, electrochemical microscope) technique and the statistical methods to assess the quality of materials.

	Course objectives:
	In this module to the students will be presented to  the theoretical basis and practical implementation of various instrumental techniques that are utilized in order to study the materials. It will be discussed in the details the analytical possibilities of the each technique separately by taking practical example of the results obtained from certain techniques and arguing / analyzing such results to conclude about the quantitative or qualitative composition of the analyzed material.

	 Learning outcomes:
	After completing this module, the students will be able to:

• have a good foundation in theoretical and practical terms about different techniques for the characterization of materials,

• recognize the expectation from certain analysis through instrumental techniques and to comment the obtained results,

• be able to estimate and choose the particular analytical technique for the analysis of specific material,
• recognize statistical methods to compare and evaluate the results in the chemical analysis.


	

	Contribution on student load (must correspond with learning outcomes)

	Activity 
	Hours
	week
	Total /hours 

	Lectures
	2
	15
	30

	Exercise theoretical/laboratory
	2
	15
	30

	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

	19
	90
	155

	

	Teaching methods  
	Teaching methodology is based on: Lectures, exercises, seminars and debates.

	
	

	Evaluation methods
	First midterm evaluation:                                      12 % 

Second midterm evaluation:                                 12 % 

Eval. report from practical work (assistant)           6 %

Homework  and seminars:                                      6 % 

Regular attendance:                                               4 % 

Final exam:                                                     __60 %___
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. Nanostructures & Nanomaterials. Synthesis, Proprieties & Applications. Guozhong Cao, ImperialCollegePres ,2004

	Additional Literature 
	1. Fundamentals and Applications of Nanomaterials, Zhen Guao, Li Tan, Artech House, 2009

2. Introduction to Nanoscience, Stuart Lindsay, Oxford University Press, 2009 


	Designed study plan:  

	Week
	Lectures which will be held

	First week:
	Materials, classification of materials. Basic concepts and aspects  of material analysis.

	Second  week:
	Theoretical basis, instrumentation and application of IR and Raman Spectroscopy in material analysis.

	Third  week:
	Theoretical basis, instrumentation and application of scanning electron microscopy (SEM)  in material analysis.

	Fourth  week:
	Analysis and the study of surface morphology of materials throgh the technique of Atomic Force Microscopy (AFM).

	Fifth  week:
	Theoretical basis, instrumentation and application of Time-of-Flight Secondary Ion Mass Spectrometry (Tof-SIMS) in material analysis.

	Sixth  week:
	Theoretical basis, instrumentation and application of X-ray photoelectron spectroscopy (XPS) for gaining quantitave and qualitative information about the materials. 

	Seventh  week:
	First midterm evaluation                                 

	Eighth  week:
	Appliaction of electrochemical techniques for the material studies. 

	Ninth  week:
	Scanning electrochemical microscopy - SECM.

	Tenth  week:
	Other X-ray techniques applied to material studies. 

	Eleventh  week:
	Atomic level microscopy.

	Twelfth  week:
	AAS. ICP.

	Thirteenth  week:
	Techniques for bulk material analysis. 

	Fourteenth  week:
	Application of statistics in the analysis of results obtained in material studies. 

	Fifteenth  week:
	Second midterm evaluation

	


	LAB 

	Experiment  Nº :  
	Laboratory experiments:  

	•1•
	Determination of the equilibrium constant for ferric/thiocyanate by using UV-VIS spectroscopy

	•2•
	

	•3•
	‘’In situ’’ UV/VIS spectroscopic monitoring of the chemical diazotisation reaction between the 4-aminobenzoic acid and sodium nitrite in aqueous media. The formation of 4-carboxylicbenzendiazoniumchloride

	•4•
	

	•5•
	Anodic Stripping Voltammetric Determination of Some Trace Elements in Portland Cement

	•6•
	

	•7•
	Assessment of the acetylsalicylic acid (ASA) content in expired Aspirine tablets through the use of IR spectroscopy

	•8•
	Cyclic Voltammetric Study of ferrocyanide/ferricyanide Redox Couple

	•9•
	Determination of iron in some bio-material samples by the use of  Atomic absorption spectroscopy (AAS)

	•10•
	

	•11•
	Determination of the additives in different polymeric materials by the use of ATR-IR spectroscopy

	•12•
	

	•13•
	Application of MiniTab statistical software for analyzing experimental results (Graphical Analysis, Regression, Descriptive Statistics, Hypothesis Tests, Confidence Intervals, Normality Tests, etc)

	•14•
	

	•15•
	Testing practical knowledge of student by proposing to analyze an unknown sample.


	Academic policies and rules of conduct:

	Regular attendance of students in classes is desirable but in the lab exercises this is mandatory. Compliance with the schedule of lectures and exercises is mandatory. During the lectures and exercises the use of cell phones is prohibited.
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