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Module-2 Nano and Quantum Dot Materials 

Nano materials: Introduction, size dependent properties of nanomaterials - surface area, catalytic, 
optical properties and electrical conductivity. Synthesis of TiO2 nanoparticles by sol gel method 
and its uses in sensor applications.  

Quantum Dot Materials: Introduction, types, optical and electronic properties of quantum dots 
(QDs). Inorganic Quantum Dot Materials (IQDMs): Introduction, synthesis and properties of 
silicon based QDs by sol gel method and Cd-Se Quantum Dots by hot injection method and 
applications in optoelectronic devices.  

Organic Quantum Dot Materials (OQDMs): Introduction, synthesis and properties of chitosan-
carbon quantum dots hydrogel and its applications in next-generation flexible and wearable 
electronics. Synthesis and properties of Graphene Quantum Dots using citric acid method and its 
applications in emerging electronics. 

Nano materials: 

Nanomaterials are materials with at least one dimension in the 1–100 nanometre range. At 
this scale, materials show unique physical, chemical, and biological properties different from their 
bulk form. The term nano originated from the Greek nanos which means ‘dwarf’. It is one billionth 
of a meter. Nanostructure science and technology is a broad and interdisciplinary area of research 
and development activity that has been growing explosively worldwide in the past few years. It 
has the potential for revolutionizing the ways in which materials and products are created and the 
range and nature of functionalities that can be accessed. 

Properties of nanomaterials 

Nanomaterials have the structural features in between of those of atoms and the bulk 
materials. The properties of materials with nanometre dimensions are significantly different from 
those of atoms and bulks materials. This is mainly due to the nanometre size of the materials which 
render them:  

1. Larger surface atoms;  
2. High surface energy;  
3. Spatial confinement;  
4. Reduced imperfections, which do not exist in the corresponding bulk materials. 
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https://www.google.com/search?q=quantum+confinement&sca_esv=940aa337a8577638&sxsrf=AE3TifPiLdg-BUarbyDlGFH9LsfPrIHEgw%3A1764722072133&ei=mIUvabL2B7juseMPrpTykAE&ved=2ahUKEwidz8eGlqCRAxWeSGcHHWksF1wQgK4QegYIAQgAEAY&uact=5&oq=quantum+dots&gs_lp=Egxnd3Mtd2l6LXNlcnAaAhgDIgxxdWFudHVtIGRvdHMyChAjGIAEGCcYigUyChAjGIAEGCcYigUyDRAAGIAEGLEDGBQYhwIyDRAAGIAEGBQYhwIYiwMyCBAAGIAEGIsDMggQABiABBiLAzIIEAAYgAQYiwMyCBAAGIAEGIsDMggQABiABBiLAzIIEAAYgAQYiwNI_hVQrQdYthBwAXgBkAEAmAHjAaAB3QmqAQUwLjIuNLgBA8gBAPgBAZgCBKACowXCAgoQABiwAxjWBBhHwgIGEAAYFhgewgILEAAYgAQYhgMYigXCAggQABiABBiiBJgDAIgGAZAGCJIHBTEuMC4zoAfnMLIHAzItM7gHmgXCBwUyLTMuMcgHHg&sclient=gws-wiz-serp






















https://www.google.com/search?q=Trioctylphosphine+selenide&sca_esv=61c011a888dcc1e5&biw=1536&bih=695&sxsrf=AE3TifMraDvKxVRDaCsaVOXuwg4JgSZKTA%3A1765256025897&ei=Was3aZ26NuaMnesPvpTP2A4&ved=2ahUKEwjFyfmb26-RAxWVSmwGHZKAN4EQgK4QegQIAhAC&uact=5&oq=Se+and+TriOctylphosphine+reaction+reaction&gs_lp=Egxnd3Mtd2l6LXNlcnAiKlNlIGFuZCBUcmlPY3R5bHBob3NwaGluZSByZWFjdGlvbiByZWFjdGlvbjIFEAAY7wUyBRAAGO8FMgUQABjvBTIFEAAY7wUyBRAAGO8FSNFaUJcFWJVYcAF4AZABAJgB-AegAb9BqgEQMC42LjExLjQuMS4yLjEuMbgBA8gBAPgBAZgCEaAChB_CAgoQABiwAxjWBBhHwgIIEAAYgAQYogTCAggQIRigARjDBMICChAhGKABGMMEGAqYAwCIBgGQBgiSBwgxLjQuMTAuMqAHhGKyBwgwLjQuMTAuMrgH9x7CBwcwLjguOC4xyAc2gAgA&sclient=gws-wiz-serp&mstk=AUtExfAHI-bcDo8rDNn_575iDQyADUpT9kqP12DxJK-s6frCLTldAYwaqXxD82TCwiyLRYXaupglBZRE8U_zY9tU4zWgPmdrIvzI9gMQ0mnMenfJ_4KLMFBCWlJyQOkGolSJU7ZuE--74A5jyWXn-RrowLNe2FJb9ZDHFJSxAHmduqBDYfno26stCExysDWPWi002artQgS8YP-_duwYQD-WTrnX0tc1SQdjSBjEhMFO0EEwphNmN8aC2-6SN283J3wPAQl1LVVAuxuV3OhcSo-kmID7&csui=3













