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ABSTRACT

Grafting of starch with methyl methacrylate was carried out using free radical
mechanism. Free radicals were generated by the thermal disintegration of potassium
per sulphate at the temperature of 60 degrees celsius. A variety of experimental
methods were investigated to check the effect of different parameters such as
(temperature, amount of starch, quantity of monomer) for efficient grafting. The
optimum temperature found for good grafting was 60 degrees Celsius. The initial
amount of starch was taken as 0.75g. Keeping the amount of starch constant, the
quantity of monomer was reduced gradually from 10ml to 2ml in portions of 5ml and
3 ml. The controlled biodegradability of grafted product was obtained by using 3ml
monomer in 0.75g starch. This grafted polymer showed 27.29% biodegradability in
60 days. The nanocomposite of starch grafted methyl methacrylate was prepared by
incorporating 0.02g Ni nanoparticles in reaction flask 15 minutes prior to the
completion of reaction time. The starch grafted polymer and nanocomposite of this
were fully characterized by SEM, FTIR, TGA and DSC techniques. Soil burial
method was applied to estimate the biodegradability of samples. The polymer
containing Ni nanoparticles was less biodegradable than without nanoparticle. Such

polymers can be efficiently used as packaging material for food items.

Vi



CONTENTS

Sr. No. Description

CHAPTER-1 INTRODUCTION:

1.1 Polymer History and Development:

1.2: The Term Polymer, Origin and Concept
1.3: Classification of Polymers

1.3.1 On The Basis Of Origin

1.3.2 Polymerization Process Basis

1.3.2.1 Addition Polymerization

1.3.2.2 Condensation Polymerization

1.3.3 On The Basis of Line Structure

1.3.4 On The Basis of Application

1.3.4.1 Rubbers

1.3.4.2 Plastics

1.3.4.3 Fibers

1.3.5 Tacticity

1.3.6 Crystallinity in polymer

1.4 Biodegradable Plymer, A Need of Hour
1.4.1 Classification of Biodegradable Polymer
1.4.1.1 Natural Biodegradable Polymer
1.4.1.2 Synthetic Biodegradable Polymer
1.4.1.3 Biodegradable Polymer Blends

1.5 Nanotechnology

1.5.1 Polymer Nanocomposites

1.5.2 Nanocomposite Properties and applications
1.5.3 Antimicrobial Mechanism Of Nanomaterials
15.3.1TiO,

Page No.

© O 00 0 N o o DN

e T S e e e e N T e T T T T S T S T S
o1 oA W WD DN DNNMNDN R PP OO o o o

vii



1.6 What is Biodegradation
1.6.1 Factors affecting Biodegradtion

1.6.2 Degree of Hydrophilicity

1.6.3 Steriochemistry

1.6.4 Degree and Types of Branching

1.6.5 Crystallinity

1.6.6 Molecular Size

1.6.7 Environmental Factors

1.6.8 Mode of Degradation

1.6.8.1 Microorganism

1.6.9 Chemistry of Biodegradation

1.6.9.1 Way of Polymer Degradation

1.7 Grafting a versatile Tool For Modifications of Synthetic Polymers
1.7.1 Methods For Grafting

1.7.1.1 Chemical Grafting

1.7.1.2 Photochemical Grafting

1.7.1.3 Radiation Grafting

1.7.1.4 lonic Grafting

1.7.1.5 Enzymatic Grafting

1.7.1.6 Plasma Radiation induced Grafting

Chapter No 2 Literature Survey

2.1 Polymers

2.1.1 Synthetic Polymers

2.1.2 Natural Polymers

2.2 Application of Biodegradable Polymers
2.2.1 packaging Applications

2.2.2 Biomedical Use

2.2.2.1 Biomaterials

2.2.2.2 Surgical Use

2.2.2.3 Controlled Drug Delivery

24

25
25
26
26
26
27
27
27
29

viii



2
N\

N
BoALS
3

A

N A

2.3 Hazards of Polymers

2.3.1 Health Hazards of Polymers
2.3.2 Environmental Hazards

2.4 Degradation of Polymers
2.4.1 Biodegradation of Polymers
2.5 Polymer Nanocomposites
2.5.1 Starch Nanocomposites
2.5.2 Cellulose NanoComposites
2.5.3 Polyesters Nanocomposites
2.5.4 protein Nanocomposites
2.5.5 Synthetic Polymer Nanocomposites
2.6 Antimicrobial Nanoparticles

2.7 Polymer graft Nanocomposites

Chapter No. 3 Materials and Methods

Chapter No. 4

References

30
30
31
31
32
32
32
36
40
43
44
46
49

52-57

58-65

66-75






