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Program of course: “Advances in Nanotechnology: Synthesis, Characterization and 

Application of Nanomaterials” 

 

Professor: Dra. Elena Baranova (University of Ottawa) 

 

Course description: Introduction to nanotechnology; Atoms, clusters and nanomaterials; 

Preparation and synthesis: chemical, physical; Properties of nanomaterials: mechanical, 

chemical/catalytic, magnetic, optic electronic; Application: heterogeneous catalysis, 

electrocatalysis, optics, ceramics, medicine and pharmacy, electronics. 

 

I. INTRODUCTION 

 

II. SYNTHESIS AND PREPARATION 

 Nanoparticles 

 Nanowires 

 Nanotubes 

 Thin films 

 Composite systems: nanostructures 

 Magnetic particles. Specific synthesis methods 

 

III. THE ROLE OF THE SURFACE 

 Electrical surface charge 

 Thermodynamic aspects. Wettability 

 Surface energy 

 Potential energy of interaction. Stability 

 

IV. ELECTROMECHANICS AND MAGNETOMECHANICS OF PARTICLES 

 Fundamentals: dipoles and multipoles 

 Electro-and magneto-phoresis 

 Theory of chain formation 

 Interactions between dielectric or magnetic particles 

 

V. APPLICATIONS 

 Balance between preparation difficulties and special performance 

 Applications in semiconductor technologies: sensors, FETs, photonics 

 Biomedical applications 

 The case of magnetic nanoparticles 

 Toxicological studies: risks associated to the use of nanomaterials 

 Catalysis, Fuel Cells and Energy Storage. 
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RECOMMENDED LINKS  

 

Nature Nanotechnology: www.nature.com/nnano/ 

Journal: http://www.mdpi.com/journal/nanomaterials 

UK Institute of Nanotechnology: http://www.nano.org.uk/ 

Nanomaterials news: http://phys.org/nanotech-news/nano-materials/ 

US National Nanotechnology Initiative: http://www.nano.gov/ 

 

TEACHING ACTIVITIES 

• Theoretical lessons 

   Computer simulations of complex systems behavior 

• Seminars and presentations by students 

• Academic tutorials 

 

EVALUATION 

Final written exam with a problem solving and assigned case. 


