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Name of the module: Physical properties of nanomaterials for energy applications


Number of module: 365 - 2 - 9609





BGU Credits: 3


ECTS credits: 6


Academic year: 2012- 2013 


Semester: Spring


Hours of instruction: 3 lecture hours per week


Location of instruction: will be defined.


Language of instruction: Hebrew 


Cycle: First cycle


Position: an advanced course for graduate students of Materials Engineering Department


Field of Education: Materials Engineering 


Responsible department: Materials Engineering


General prerequisites: Nonew


Grading scale: the grading scale would be determined on a scale of 0 – 100 (0 would indicate failure and 100 complete success 0 to 100), passing grade is 75.


Lecturer: Dr. Shmuel Hayun


Contact details: room 019, building 63


Office phone: 08- 6428742


Email: hayuns@exchange.bgu.ac.il


Office hours: Monday, from 8 to 11 AM. 





Module evaluation: at the end of the semester the students will evaluate the module, in order to draw conclusions, and for the university's internal needs.








Course Description: 





Aims of the module: Students will expand their knowledge on the physical properties of nanomaterials, characterization methods, and measurement techniques and errors treatment. 





Objectives of the module: To familiarize students with modern techniques and to expand their understanding of principles and theory of these methods.





Learning outcomes of the module: On successful completion of the course, the students should be able to:


Described and define the unique properties of nanomaterials? (size effects on physical and chemical properties) 


How to characterize nanometer materials? (X-ray diffraction, small angle X-ray diffraction (SAXS), electron microscopy (TEM, SEM, AFM), spectroscopy RAMAN, IR and NIR).


How the size affect the physical properties in nanomaterial’s? (Heat capacity, melting temperature, lattice constants, electrical properties and mass transfer, surface and interfacial energies, adsorption energies).


Understanding the experimental methods capabilities and limitations for physical properties determinations. (calorimetry, LFA, adsorption isotherms ) 


How to asses experimental errors? (statistical methods) 








Confirmation: the syllabus was confirmed by the faculty academic advisory committee to be valid on 2012-2013.


Last update: � DATE \@ "d MMMM yyyy" �26 January 2014�

















Attendance regulation: attendance and participation in class is mandatory (at least 80%).


Teaching arrangement and method of instruction: The module consists of lectures. 


Assessment: 


Exercises 50%


Work & Presentation 50%





Work and assignments: will be defined during the class 





 Exam: at the end of semester, open and closed questions. 





Time required for individual work: in addition to attendance in class, the students are expected to do their assignment and individual work: at least three hours per week. 





Module Content\ schedule and outlines: 





Week�
Subject�
Time�
�
1�
Introduction to nanomaterial �
3h�
�
2�
Physical chemistry of solid surfaces�
3h�
�
3�
Nanoparticles synthesis�
3h�
�
4-5�
Characterization methods �
6h�
�
6�
Students presentations�
3h�
�
7-8�
Physical properties determination �
6h�
�
10�
Experimental work  in the lab�
3h�
�
11�
Experimental methods capabilities�
3h�
�
11�
Students presentations�
3h�
�
12�
Experimental error treatment�
3h�
�
13�
Summary and integration of all methods to gain a complete picture�
3h�
�






Exercises: 





Required reading:


� HYPERLINK "http://www.google.co.il/search?tbo=p&tbm=bks&q=inauthor:%22Guo-Zhong+Cao%22" �Guo-Zhong Cao�, � HYPERLINK "http://www.google.co.il/search?tbo=p&tbm=bks&q=inauthor:%22Ying+Wang%22" �Ying Wang�, Nanostructures and Nanomaterials: Synthesis, Properties, and Applications (2Nd Edition) World Scientific, 2011 - 581 pages


Yury Gogotsi, Nanomaterials Handbook, CRC Press 2006 -800 Pages


� HYPERLINK "javascript:open_window(%22http://a20.libnet.ac.il:80/F/R78PLXHL7HTB4Y2785SLUU7RQLU73RPFXNCTHJFRNKINK445BK-45489?func=service&doc_number=008769516&line_number=0007&service_type=TAG%22);" �Taylor, John Robert�, � HYPERLINK "javascript:open_window(%22http://a20.libnet.ac.il:80/F/R78PLXHL7HTB4Y2785SLUU7RQLU73RPFXNCTHJFRNKINK445BK-38623?func=service&doc_number=005177195&line_number=0009&service_type=TAG%22);" �An Introduction to error analysis: the study of uncertainties in physical measurements.� Oxford :University Science Books, 1982.


Additional literature: 
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