Contents

Preface

Chapter 1 Introduction

11

12
121
122
1.2.3
124

13

131
132
133
134
14

Introduction

Binding of Small Moleculesto Metal Complexes in Macromol ecules
Formation of Silver Polymer Complexes

Olefin Binding and Reversibility

Formation of Metalloporphyrin-Polymer Complexes
Oxygen-Binding and Reversibility

Small Molecule Transport Through Membranes of Metal Complexes
in Macromolecules

Membrane Gas Separation

Formation of Silver Polymer Complexes

Facilitated Oxygen Transport

Other Small Molecule Transport

Other Applications of Metal Complexes in Macromolecules with
Small Molecule-Binding Abilities

Reference

Chapter 2 Reversible Oxygen-Binding to Simple and Planar

21
2.2
2.3
24
2.5
2.6

Cobaltporphyrins Combined with Polymeric Imidazole

Introduction

Experimental

Reversible Oxygen-Binding in Cooled Solution

Affinity and Kinetic Parameters

Extrapolation to Room Temperature

Reversible Oxygen-binding and Kinetics of the CoOEP-OIlm
membrane at low temperature

Reference

0~ W WE

12
17

17
20
22
25
25

30

35

35
35
37
38
39
40

42



Chapter 3 Preparation and Structure of the Thin Membrane of

3.1
3.2
3.3

3.4
3.5

Polymeric Cobaltporphyrin Complex

Introduction

Experimental

Membrane preparation and morphology of the CoTPP-Olm
membrane

Complexation of CoTPP with polymer ligand

CoTPP concentration profile of the CoTPP-Olm membrane
Reference

Chapter 4 Facilitated Oxygen Transport through the Polymeric

4.1
4.2
4.3
4.4

4.5
4.6
4.7

Cobaltporphyrin Membrane

Introduction

Experimental

Effect of CoTPP as an oxygen carrier

CoTPP-Olm Membrane preparation with different active CoTPP
fractions in a same physical properties

Effect of upstream pressure on oxygen permeability coefficient
Effect of temperature on oxygen permeability coefficient
Oxygen enrichment from air at a one-shot permeation

Reference

Chapter 5 Analysis of Facilitated Oxygen Transport through the

5.1
5.2
5.3
5.4
5.5

5.6

Polymeric Cobaltpor phyrin Membrane with a Fluctuation
Concentration Model

Introduction

Experimental

Theoretical Background

Effect of membrane thickness on the facilitated transport

Effect of equilibrium constant of the oxygen-binding on the
facilitated transport

Analysis of the facilitated oxygen transport with the concentration
fluctuation model

Reference

43

43

47

50
51
52

55

55
56
57
58

59
60
61
62

65

65
66
67
70
68
69
72

72



Chapter 6 An Optical Sensing Material for Trace Analysis of Oxygen.

6.1

6.2

6.3

6.4

6.5

6.6

6.7

M etallopor phyrin Dispersed in Poly(1-trimethylsilyl-
1-propyne)Film

Introduction

Experimental

Spectroscopic properties of OEP metal complex dispersed in the
poly(TMSP) film

L uminescence spectrum change of OEP metal complex dispersed in
the poly(TMSP) film by oxygen

Stern-Volmer relationship for OEP metal complex dispersed in the
poly(TMSP) film

Operationa Stability, and Response Time of OEP Metal Dispersed in
the Poly(TMSP) Film

Conclusions

Reference

Chapter 7 Conclusion and Future Prospects

7.1
7.2

Conclusion
Future Prospects
Reference

List of Publications

Acnowledgement

Vi

75

75

76

79

80

81

83

85
85

87
87
89
90

93



