IL.

II1.

Iv.

CONTENTS

FOREWORD
INTRODUCTION

CHAIN STATISTICS
1.1 Introduction
1.2 Chains with independent rotations
1.3 Chains in which the rotations are influenced by the nearest
neighbours ;
1.3.1 The transformation matrix
1.3.2 Calculation of the partition function of the polymer
chain
1.3.3 Averaging of the functions of rotation angles
1.3.4 Averaging of the matrix products
1.4 Chains in which higher order interactions occur
1.5 Isotactic chains

CALCULATION OF THE END-TO-END DISTANCE
FORPOLYETHYLENE CHAINS
2.1 Introduction
2.2 Functions relating geometric variables to energies
2.2.1 Interactions between non-bonded atoms
2.2.2 Distortion of bond angles
2.2.3 Changes in bond lengths
2.2.4 Rotations around the chain bonds
2.3 Possible chain conformations and their energies
2.4 Calculations of the end-to-end distance
2.5 Form of the chain

ISOTACTIC POLYPROPYLENE
3.1 Conformations of the chain
3.2 Calculations of the end-to-end distance

EXPERIMENTAL VALUES OF THE END-TO-END DISTANCE

4.1 Evaluation of the end-to-end distance from viscosity
measurements

4.2 Evaluation of the end-to-end distance from light scattering
measurements

4.3 The temperature coefficient of the end-to-end distance

IX

W W b

A

10
12
15

17
il7/
19
19
20
21
22
22
27
29

31
31
33

37

37

42
44



V. RUBBER ELASTICITY AND CHAIN CONFORMATIONS
5.1 Introduction
5.2 Apparatus
5.3 Materials
5.4 The measurements
5.5 Results
5.6 Conclusions

SUMMARY
APPENDIX 1. Specification of the energy values in section 2.3
APPENDIX 2. List of important symbols

REFERENCES

45
45
48
50
52
54
59

61

66

67



