Class:
PhD Semester I    Credit Hour 3

Course Code: Ph. D/Phy-717                      Course Title: Nanotechnologies and nanostructures
Course Out comes:

After completing the course, the student will be able to know about nanoscience, nanomaterials, their classifications, properties, synthesis methods. Role of magnetic nanoparticles and fluids will be also learnt. Students will understand applications and importance of nanomaterials and nanoproducts. Importance of super magnetic iron oxide nanoparticles will be highlighted with their biological applications.

	1st Week
	Topic 
	Resources and links used
	Books used
	Assignment

	
	Chapter No 1. Nanomaterials: Classification and type of nanomaterials
	Google class: Lectures, presentation, ((class code hxc6vnd)

https://pern my.sharepoint.com/:f:/g/personal/zohra_nazir_lcwu_edu_pk/EvbUWP58YdVBnYR2YljqxGsB_AI9_UudrIvYbyp-88x34g?e=rQDzrx

	Nanomaterials, Nanotechnologies and Design: An Introduction for Engineers, Daniel L. Schodek, Paulo Ferreira, Michael F. Ashby, Butterworth-Heinemann; 2009, Internet resources.


	Quiz for classification of nanomaterials,

	
	Chapter No 2: Synthesis of magnetic nanoparticles

Co-Precipitation (Chemical Precipitation), Thermal Decomposition, Microemulsion, Hydrothermal Synthesis, Sonochemical Synthesis


	Google class: Lectures, ((class code hxc6vnd)

https://pern-my.sharepoint.com/:f:/g/personal/zohra_nazir_lcwu_edu_pk/EvbUWP58YdVBnYR2YljqxGsB_AI9_UudrIvYbyp-88x34g?e=UQSkyW

	Nanomaterials, Nanotechnologies and Design: An Introduction for Engineers, Daniel L. Schodek, Paulo Ferreira, Michael F. Ashby, Butterworth-Heinemann; 2009, Internet resources.


	Among all synthesis methods which is best in your opinion and why? Write that in detail.

	
	Sol-Gel and forced hydrolysis techniques, Electrochemical methods, Aerosol/vapor methods
	Google class: Lectures, presentation, ((class code hxc6vnd)
	
	

	2nd  Week
	Chapter 3 Magnetic nanofluids 
Ferroﬂuids, Ferrite Particles (wet-grinding, Co-precipitation, Microemulsion techniques)
	Google class: Lectures, ((class code hxc6vnd)
	Nanomaterials, Nanotechnologies and Design: An Introduction for Engineers, Daniel L. Schodek, Paulo Ferreira, Michael F. Ashby, Butterworth-Heinemann; 2009, Internet resources.


	Classify different type of magnetic fluids?

Discuss preparation of ferroflids containing ferrite particles in detail.

	
	Preparation of Ferroﬂuids Containing Ferrite Particles, Assessment of Colloidal Stability
	Google class: Lectures, presentation, ((class code hxc6vnd)
	
	

	
	Chapter No 3: Synthesis of Nanomaterials 
Bottom-up methods, Top-down approach, Photolithography
	Google class: Lectures, ((class code hxc6vnd)
	Nanomaterials, Nanotechnologies and Design: An Introduction for Engineers, Daniel L. Schodek, Paulo Ferreira, Michael F. Ashby, Butterworth-Heinemann; 2009, Internet resources.


	Discuss synthesis of 1-D nanomaterials,

approach

	
	Synthesis of nanostructures(()-D)
	Google class: Lectures, presentation, ((class code hxc6vnd)
	
	

	
	Synthesis of nanostructures(1-2 D)
	Google class: Lectures, presentation, ((class code hxc6vnd)
	Nanomaterials, Nanotechnologies and Design: An Introduction for Engineers, Daniel L. Schodek, Paulo Ferreira, Michael F. Ashby, Butterworth-Heinemann; 2009, Internet resources.


	

	
	Synthesis of nanostructures(3 D)
	Google class: Lectures, presentation, ((class code hxc6vnd)
	Nanomaterials, Nanotechnologies and Design: An Introduction for Engineers, Daniel L. Schodek, Paulo Ferreira, Michael F. Ashby, Butterworth-Heinemann; 2009, Internet resources.


	

	
	Chapter No 4. Nanomaterials Surface-to-Volume Ratio versus Shape, Magic Numbers
	Google class: Lectures, presentation, ((class code hxc6vnd)
	
	

	
	Strain Confinement, Quantum Effects,
	Google class: Lectures, presentation, ((class code hxc6vnd)
	
	

	
	Mechanical properties, Electrical Properties
	Google class: Lectures, presentation, ((class code hxc6vnd)
	
	

	
	Optical Properties, Magnetic Properties
	Google class: Lectures, presentation, ((class code hxc6vnd)
	
	

	
	Chapter 5: Nanomaterials:  Applications: Fundamental Approaches for Cleaning and Antimicrobial Actions, Hydrophobic (water-repelling) surfaces, Hydrophilic (water-attracting) surfaces, Photocatalytic surfaces, 
	Google class: Lectures, presentation, ((class code hxc6vnd)
	
	

	
	Applications for various types of Surfaces, Self-Cleaning Materials, Easy-cleaning materials, Antimicrobial materials, Anti-fogging, Anti-reflection materials, Smart Materials
	Google class: Lectures, presentation, ((class code hxc6vnd)
	
	

	
	Chapter No 6: Nanoproduct Forms:
Nano-coatings, Multilayers and Nanofilms, 
	Google class: Lectures, presentation, ((class code hxc6vnd)
	
	

	
	Nanoadhesives, Nanoporous
	
	
	

	
	Chapter No 7. Superparamagnetic iron oxide nanoparticles:

Introduction, applications, Core/Shell Nanoparticles
	Google class: Lectures, presentation, ((class code hxc6vnd)
	
	

	
	Bioimaging, Drug Delivery, In-vivo, Ex-vivo, In vitro.
	Google class: Lectures, presentation, ((class code hxc6vnd)
	
	

	
	Chapter 8: Biological applications:
Use of functionalized nanoparticles, Bio and Nanomaterials Based on Fe3O4,
	Google class: Lectures, presentation, ((class code hxc6vnd)
	
	

	
	Methods for Preparation of Fe3O4 Nanoparticles (Physical methods, Wet chemical preparation methods, Microbial method),
	Google class: Lectures, presentation, ((class code hxc6vnd)
	
	

	
	Modification of Fe3O4 Magnetic Nanoparticles, Applications of Fe3O4 Nanoparticles (Protein Immobilization, Bioseparation
	Google class: Lectures, presentation, ((class code hxc6vnd)
	
	

	
	composite as packing material, Environmental Treatment, Biomedical Usage, Food Analysis.
	Google class: Lectures, presentation, ((class code hxc6vnd)
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