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Course Title: Nanostructured surfaces for photocatalytic applications
Course Code: to be decided later
Credit Units: 4
Level: PG
	#
	Course Title
	Weightage

	1
	Course Objectives:
Students who take this course will be able to do the following:
· Learn the basic principles of nano-photocatalysis

· Understand the role of nanomaterials in photocatalytic applications

· Learn the surface science perspective of nanoparticles
	

	2
	Pre-requisites: 

· Basic understanding of photocatalysis

· Electrochemistry

· Material Science
· Nanoscience and Nanotechnology
	

	3
	Student Learning Outcomes:

· To apply the understanding of photocatalytic principles

· To analyze the surface science aspect of nanophotocatalytic surfaces

· To demonstrate the photocatalytic applications of nanomaterials
	

	4


	Module I : Principles of photocatalysis
	

	
	Descriptors/Topics 

Basic physical aspects of the nano- photocatalysis; Surface reactions; Overview of band bending effects on photochemistry: molecular adsorption and desorption; photoexcited charge carrier transfer and recombination; surface structure and particle size-induced band bending.

	Weightage 20%

	5


	Module II : Nanophotocatalysts and their properties
	

	
	 Descriptors/Topics 

A surface science perspective on TiO2 and ZnO photocatalysis; Magnetic nano-photocatalysts; nanopowder and thin film photocatalysis, Surface features of photocatalyst thin films; factors affecting photocatalytic efficiency, advantages and limitations of nano-titania photocatalyst.


	Weightage 20%

	6
	Module III : Modifications of nanophotocatalyst surfaces
	

	
	Descriptors/Topics 

Types of dopants for improving photocatalytic properties; Effect of doping on photochemical properties of a nano photocatalyst; Nanocomposite photocatalysts; overview of visible light active photocatalysts and related properties.

	Weightage 30%

	7
	Module IV : Photocatalytic applications of nanostructured photocatalysts
	

	
	Descriptors/Topics 

Photocatalytic water splitting using TiO2 nanoparticles; self - cleaning surfaces and related applications; self - cleaning properties of nano-titania; Environmental applications of photocatalysis using nanomaterials including waste water treatment and air treatment; antimicrobial surfaces; 


	Weightage 30%

	8
	Lab/ Practical’s details, if applicable:
 List of Experiments: 
1. Methylene blue degradation using TiO2 and ZnO nanoparticles.

2. Calculation of photon efficiency for a photocatalytic reaction.

3. Kinetics study of a photocatalytic reaction


	

	9
	Pedagogy for Course Delivery:

The subject will be taught with the help of 

(i) Class room teaching in form of Lectures,

(ii) Power point presentations to discuss latest papers on synthesis of nanomaterials. 


	

	10
	Assessment / Examination Scheme:                            

Theory L/T (%)

Lab/Practical/Studio (%)

End Term Examination

75%
25%
100%

Theory Assessment (L&T):

Continuous Assessment/Internal Assessment

End Term 

Examination

Component

(Drop down)

Class Test
Assignment

Presentation

Attendance

Weightage (%)

15%

5%

5%

5%

70%

Practical Assessment :

Continuous Assessment/Internal Assessment

End Term 

Examination

Component

(Drop down)
Viva
Performance
Lab record
Attendance

Performance
Viva
Weightage (%)

5%

15%

5%

5%

50%

20%
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