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CHAPTER OVERVIEW

11: Basic Science of Nanomaterials

Understand the physical basis of mesoscopic behavior in nanoscale semiconducting and magnetic particles.
Describe how the particle-in-a-box equation applies to electrons in quantum wells.
Use the Brus formula to calculate the band gap energy of nanoscale semiconductor particles.
Use the surface energy concept to calculate changes in the melting point and vapor pressure of nanoparticles.
Describe the methods used to make semiconducting and metal nanocrystals of uniform size.
Explain the origin of the localized surface plasmon resonance effect in metal nanoparticles.
Describe the emerging analytical and biomedical applications of metal nanoparticles.

Nanomaterials describe materials of which a single unit is sized (in at least one dimension) between 1 and 1000 nanometers, but is
usually 1—100 nm. Nanomaterials research takes a materials science-based approach to nanotechnology, leveraging advances in
materials metrology and synthesis which have been developed in support of microfabrication research. Materials with structure at
the nanoscale often have unique optical, electronic, or mechanical properties. In this chapter we will learn about the basic science
of nanomaterials, i.e., what it is about their size that makes them different.

11.1: Prelude to Basic Science of Nanomaterials
11.2: Physics and Length Scales- Cavity Laser, Coulomb Blockade, Nanoscale Magnets
11.3: Semiconductor Quantum Dots
11.4: Synthesis of Semiconductor Nanocrystals
11.5: Surface Energy
11.6: Nanoscale Metal Particles
11.7: Applications of Nanomaterials
11.8: Discussion Questions
11.9: Problems
11.10: References

This page titled 11: Basic Science of Nanomaterials is shared under a CC BY-SA 4.0 license and was authored, remixed, and/or curated by
Chemistry 310 (Wikibook) via source content that was edited to the style and standards of the LibreTexts platform.

Learning Objectives

https://libretexts.org/
https://chem.libretexts.org/Bookshelves/Inorganic_Chemistry/Introduction_to_Inorganic_Chemistry_(Wikibook)/11%3A_Basic_Science_of_Nanomaterials/11.01%3A_Prelude_to_Basic_Science_of_Nanomaterials
https://chem.libretexts.org/Bookshelves/Inorganic_Chemistry/Introduction_to_Inorganic_Chemistry_(Wikibook)/11%3A_Basic_Science_of_Nanomaterials/11.02%3A_Physics_and_Length_Scales-_Cavity_Laser_Coulomb_Blockade_Nanoscale_Magnets
https://chem.libretexts.org/Bookshelves/Inorganic_Chemistry/Introduction_to_Inorganic_Chemistry_(Wikibook)/11%3A_Basic_Science_of_Nanomaterials/11.03%3A_Semiconductor_Quantum_Dots
https://chem.libretexts.org/Bookshelves/Inorganic_Chemistry/Introduction_to_Inorganic_Chemistry_(Wikibook)/11%3A_Basic_Science_of_Nanomaterials/11.04%3A__Synthesis_of_Semiconductor_Nanocrystals
https://chem.libretexts.org/Bookshelves/Inorganic_Chemistry/Introduction_to_Inorganic_Chemistry_(Wikibook)/11%3A_Basic_Science_of_Nanomaterials/11.05%3A_Surface_Energy
https://chem.libretexts.org/Bookshelves/Inorganic_Chemistry/Introduction_to_Inorganic_Chemistry_(Wikibook)/11%3A_Basic_Science_of_Nanomaterials/11.06%3A_Nanoscale_Metal_Particles
https://chem.libretexts.org/Bookshelves/Inorganic_Chemistry/Introduction_to_Inorganic_Chemistry_(Wikibook)/11%3A_Basic_Science_of_Nanomaterials/11.07%3A_Applications_of_Nanomaterials
https://chem.libretexts.org/Bookshelves/Inorganic_Chemistry/Introduction_to_Inorganic_Chemistry_(Wikibook)/11%3A_Basic_Science_of_Nanomaterials/11.08%3A_Discussion_Questions
https://chem.libretexts.org/Bookshelves/Inorganic_Chemistry/Introduction_to_Inorganic_Chemistry_(Wikibook)/11%3A_Basic_Science_of_Nanomaterials/11.09%3A_Problems
https://chem.libretexts.org/Bookshelves/Inorganic_Chemistry/Introduction_to_Inorganic_Chemistry_(Wikibook)/11%3A_Basic_Science_of_Nanomaterials/11.10%3A_References
https://chem.libretexts.org/Bookshelves/Inorganic_Chemistry/Introduction_to_Inorganic_Chemistry_(Wikibook)/11%3A_Basic_Science_of_Nanomaterials
https://creativecommons.org/licenses/by-sa/4.0
https://science.psu.edu/chem/undergrad/courses
https://en.wikibooks.org/
https://en.wikibooks.org/wiki/Introduction_to_Inorganic_Chemistry

