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OPH151 -NANOMATERIALS FOR ENGINEERS
(Open Elective course for MECH & ECE)

Course objectives:
This course inculcates the applications of Physics concepts in synthesising,
characterizing, and understanding the properties of nanoscale materials.

UNIT | Synthesis of nanomaterials 9
Nanomaterials - surface effects of nanomaterials - Quantum confinement - Physical properties
of nanomaterials - classification of nanomaterials - synthesis technique: top-down approach —
ball milling — plasma arching technique - bottom-up approach: sol-gel technique. physical
vapour deposition - sputtering, electrospinning deposition.

UNIT 11 Core-shell nanoparticles 9
Types: semiconductor core-shell nanoparticles, Metal-metal oxide core-shell nanoparticles,
Polymer coated core-shell nanoparticles — Properties: electrochemical, optical properties —
Applications: catalysis, sensing, magnetism of core-shell nanoparticles.

UNIT I Carbon based nanomaterials 9
Graphene - fullerene - Carbon nanotubes (CNT) — Fabrication of CNT: laser evaporation —
structure of CNT — electrical properties - mechanical properties — physical properties —
Application: Hydrogen storage for Fuel cell- Mechanical Reinforcement.

UNIT IV Tools for nanomaterial characterization 9
Structural: X-ray diffraction, Electron microscopy: transmission electron microscope, scanning
tunnelling microscope. Optical: UV — visible absorption and photoluminescence techniques, -
Surface analysis techniques: AFM.

UNIT V Applications of nanomaterials 9
Injection lasers - Quantum dot field effect transistors - quantum cascade lasers, Photonic
structures - Electrochemical sensor - Optical memories — Microelectromechanical systems
(MEMSsS) - Nano electromechanical systems (NEMS).

TOTAL: 45 PERIODS

COURSE OUTCOMES

Upon successful completion of course the students will be able to

CO1: classify the nanomaterials and explain the properties of nanomaterials and their
preparation.

CO2: explain the properties and applications of core-shell nanoparticles.

COa3: explain the applications of carbon nanotubes.

CO4: identify the different characterization techniques for nano scale materials.

CO5: list the different applications of nanostructured materials.
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