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The course aims: expanding knowledge of students to comprehensive overview
of synthesis and characterization of nanomaterials especially for optoelectronic
and biological applications. Course modules will cover the fundamental
scientific principles controlling assembly of nanostructured materials, novel
synthesis methods and toxicity problem of nanomaterials. Expanding
knowledge of students to understanding the design and properties of
hierarchical nanostructures that are utilized in advanced applications, including
photovoltaic applications, drug delivery, LEDs and others. The course will also
provide the students with necessary background for understanding basic
nanomaterials characterization techniques, including X-ray scattering
diffraction, crystal structure analysis, microscopy techniques, dynamic light
scattering and others.

Lectures content: Definition of nanotechnology and nanomaterials, classifications of
nanomaterials, including quantum dots nanoparticles, hybrid organic-inorganic
nanocmposites / Nanoparticles, shapes, dimensionality, surface modifications,
methods of stabilization of nanomaterials, the process of self-organization / The main
synthesis methods of nanomaterials: bottom-up and top-down approaches including
sol-gel reactions, colloidal methods, solvothermal synthesis, microwave synthesis /
The main analytical methods for characterization of nanomaterials including:
microscopic techniques (SEM, TEM, AFM, HRTEM, EDX), diffractive techniques (XRD,
and spectroscopy techniques (DLS, XPS, SIMS, NMR, UV-VIS, ICP-AES, FT-IR and
ellipsometry) / Optoelectronics application of nanomaterials including photovoltaic
cells, transistors, LEDs, sensors / Biology and medicine applications of nanomaterials:
drug delivery, including cancer therapy, biosensors, bio-labeling / Toxicity of
Nanomaterials.
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[2] Wei Chen, Shaowei Chen ,,Functional Nanometer-Sized Clusters of
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Final test
Student should have basic knowledge from physical, inorganic and organic

chemistry, electrochemistry and biology
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