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MAHATMA GANDHI UNIVERSITY, KERALA

Abstract
Ph.D. Programme - Nanoscience and Nanotechnology - IUCNN - Course Il of Course Work -
Syllabus - Approved - Orders Issued.

ACADEMIC A 10 SECTION
No. 4682/AC A 10/2023/MGU Priyadarsini Hills,Dated: 02.05.2023

Read:-1. Letter No. 28/REG/IIUCNN/2022-23 dated 08.11.2022 received from the Hon.
Director, IUCNN
2. U.O. No. 12714/AcA10/2022/MGU dated 15.12.2022
3. Report received from Dr. Beena Mathew, Professor, School of Chemical
sciences, dated 19.04.2023

ORDER

The Hon'ble Director, International and Inter University Centre for Nanoscience
and Nanotechnology (IIUCNN), vide paper cited (1) above, has requested to approve
the Syllabus prepared of Course Il for the Course Work of Ph.D Programme
in Nanoscience and Technology. An expert committee was constituted with Dr. Beena
Mathew, Professor, School of Chemical sciences, as Convenor, to examine the above
syllabus, vide order cited (2) above.

The expert committee studied the syllabus and submitted a revised syllabus with
modifications, vide paper read (3) above. Sanction has been accorded by the Vice-
Chancellor to approve the syllabus of Course Il for Course Work Examination of the
research scholars registered in the discipline Nanoscience and Technology.

PH.D. COURSE WORK (SYLLABUS) - NANOSCIENCE AND NANOTECHNOLOGY,
COURSE Il - NANOCOMPOSITES

Module |

Composite materials, classification, introduction to polymer composites, Classification
based on the dimensionality: nanoparticles, nanoclusters, nanorods, nanotubes,
nanowires, nanofibers and nanodots. Polymeric matrices, thermoplastics, thermosets
and rubbers. Polymer nanocomposites: reinforcement, polymer-filler interactions, use
of coupling and bonding agents.
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Module Il
Introduction of ceramic nanomaterials: TiOp, SiOp, ZnO, nanoclay, hBN, MoS,, WS»,

preparation of polymer/ceramic nanocomposites. Modification of nanomaterials like
CNT, Graphene and Clay for polymer nanocomposites.

Module Il

Solution techniques, latex stage mixing, melt mixing and in-situ polymerization,
precipitation. Polymer nanocomposite preparation by emulsion and suspension
polymerization. Dispersion and nucleating effects, intercalation and exfoliation.
Application of layered and non-layered nano particles in polymer modification.
Electrospinning of polymer nanocomposites.

Module IV

Basics of regenerative engineering, Factors affecting regeneration, Scaffolds for
tissue regeneration, Materials for scaffold fabrication. Advantages of nanomaterials
as implants-biological response of implanted materials, desirable and undesirable
reactions of the body with implanted materials. Bioactive nanomaterials,
Biopolyemrs, Mechanical and thermal properties of elastomeric polymer
nanocomposite. Nanosized fillers in polymer nanocomposite,

Module V

Nanomaterials Characterization, Characterization of electrical- optical- mechanical
and magnetic properties of nanomaterials.: electrical and thermal conductivity-
Detection of trace amounts of functional materials in metal nanocomposites by ICP-
AES; Characterization of nanocomposites by XPS and XAS. Characterization of porous
structures. Characterization Techniques of Nanomaterials, Structural and
Morphological aspects.
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Orders are issued accordingly.
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