A Study on Triton X-100 Surfactant System using
~ Positron Annihilation Spectroscopy and
Photochemical Reactions

Thesis Submitted for the Degree of
- Doctor of Philosophy (Science)
of
JADAVPUR UNIVERSITY

SUBIR KUMAR DAS
Saha Institute of Nuclear Physics
Calcutta
1997



Contents

1 INTRODUCTION
1.1 Surfactant systems
1.1.1 Micelles
1.1.2 Reverse Micelles
1.1.3 Microemulsion
1.2 Surfactant-Triton X-100
1.2.1 Physical tools used in studing the surfactant systems
1.3 Positron annihilation Technique
1.4 Photochemical methods (Absorption and Fluorescence spectroscopy)
1.5 The scope and objective of the present study
References

2 EXPERIMENTAL
2.1 Preparation of the sample
2.2 Positron annihilation experiments
2.2.1 The positron source
2.2.2 The positron lifetime spectrometers
2.2.3 Lifetime data analysis
2.2.4 Doppler broadening (DB) spectroscopy
2.2.5 DB data analysis
2.3 Surface tension and viscosity measurements
2.4 Absorption spectrophotometer
2.5 Fluorescence spectrophotometer
2.5.1 Flash photolysis
2.5.2 Fluorescence lifetime
References

3 TX-100 MICELLAR SYSTEM

3.1 Study of Triton X-100 Surfactant- UO;r2 aqueous system by positron
annihilation technique
3.1.1 Introduction
3.1.2 Experimental
3.1.3 Results and Discussion
Conclusion
3.2 A photochemical study of uranyl ion interaction with the TX-100
micellar system
3.2.1 Introduction
3.2.2 Experimental procedure
3.2.3 Results and Discussion
Conclusion

X1t

26-28
26
27
27
29
34
36
40
42
43
43

45
46

47-100
47

48
49
51
59
60

61
62
63
73



3.3 Positronium reactions in Triton X-100-p-nitro phenol system
3.3.1 Introduction
3.3.2 Experimental details
3.3.3 Results and Discussion
Conclusion
3.4 Positronium formation in aqueous Triton X-100 solution
3.4.1 Introduction
3.4.2 Experimental
3.4.3 Results and Discussion
Conclusion
References

4 TX-100 REVERSE MICELLE IN BUTANOL N-HEPTANE MIXED
SOLVENT
4.1 Reverse micelle formation of Triton X-100 in butanol and n-heptane
mixed sovents studied by positron annihilation technique
4.1.1 Introduction
4.1.2 Experimental procedure
4.1.2.1 Materials
4.1.2.2 Instrumental methods
4.1.3 Results and Discussion
4.1.3.1 TX-100-butanol; n-heptane systems
4.1.3.2 Water-TX-100-butanol; n-heptane systems
Conclusion
4.2 Microenvironment of guest molecules in TX-100 microemulsion system
studied by positron annihilation technique and absorption spectroscopy
4.2.1 Introduction
4.2.2 Experimental Section
4.2.2.1 Chemical
4.2.2.2 Positron lifetime measurements
4.2.2.3 Absorption measurements
4.2.3 Results and Discussion
4.2.3.1 Positron annihilation studies on w/o ME in presence of
additives
4.2.3.2 UV-VIS spectrophotometry in ME phase
4.2.3.2.1 In presence of PNP

4.2.3.2.2 In presence of UO3? jons
Conclusion
References

5 CONCLUSION

List of Publications

X1V

74
75
76
77
88
89
90
91
91
97
98

101-131

101

102
103
103
103
105
105
109
113
114

115
116
116
116
116
117
117

122
122
126

129
130

132-134



