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Chapter I Introduction
1.1 Introduction
1.1.1  Fiber Reinforced Plastic (FRP)
1.1.2  Fiber reinforcements
1.1.3  Glass fiber
1.1.4  Resin systems of the matrix
1.1.4.1 Polyester resins
1.1.4.2 Epoxies
1.1.4.3 Vinyl esters
1.2 Background and literature review
1.2.1  The failure of FRP chemical tank
1.2.2  Theoretical background
1.2.2.1 Diffusion behavior in polymer
1.2.2.1.1  Fickian diffusion
1.2.2.1.2  Non-Fickian diffusion
1.2.2.1.3  Cyeclic solution temperature
1.2.2.2 Factors affecting the mass transport process
1.2.2.2.1  Temperature
1.2.2.2.2  Nature of the polymer
1.2.2.2.3  Nature of the penetrate
1.3 Objective and scope of study

Chapter II Investigation of FRP Chemical Tank
2.1. Introduction
2.2.Background
2.3. Experimental methods
2.3.1 Specimen preparation
2.4 Results & Discussion
2.5 Morphology and Characteristic
2.5.1  SEM/EDS
25.1.1 Roof material
2.5.1.2 Upper wall material
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2.6 Conclusion

Chapter III Study of Material Property Under Isothermal Condition and Cyclic Solution
Temperature
3.1 Introduction
3.2 Experimental
3.2.1 Material preparation
3.2.2 Methodology
3.2.2.1 Diffusion of solution under isothermal condition
3.2.2.2 Diffusion of solution under cyclic solution temperature
3.2.3 Measurement of mass uptake
3.24 Mechanical property
3.2.5 Morphology and Characterization
3.2.5.1 SEM
3.3 Results & Discussion
3.3.1 Mass uptake
3.3.1.1 Effect of isothermal condition of unsaturated polyester on mass uptake
3.3.1.2 Effect of cyclic solution temperature of unsaturated polyester on mass uptake
3.3.1.2.1  Mass uptake under cyclic solution temperature at 40/80°C
3.3.1.2.2  Mass uptake under cyclic solution temperature at 20/50°C and
20/40°C
3.3.2 Mechanical Property
3.3.2.1 Effect of isothermal condition of unsaturated polyester on mechanical property
3.3.2.2 Effect of cyclic solution temperature of unsaturated polyester on mechanical
property at 40/80°C
3.3.2.3 Effect of cyclic solution temperature of unsaturated polyester on mechanical
property at 20/50°C and 20/40°C
3.4 Morphology and Characterization
3.4.1 Morphology of material under isothermal condition and cyclic solution temperature
3.4.2 SEM/EDS

3.5 Conclusions

Chapter IV Study of Material Property Under Dynamic Solution Condition
4.1 Introduction
4.2 Methodology

4.2.1 Material preparation



4.2.2 Temperature gradient experiment
4.2.3  Cyclic solution concentration experiment
4.3 Effect of unsaturated polyester under temperature gradient and concentration gradient in a liquid
phase
4.3.1 Mechanical property
4.4 Effect of unsaturated polyester under cyclic concentration solution in a liquid phase and vapor
phase
4.4.1 Mass uptake
4.4.2 Mechanical property
4.43 Color change
4.44 Depth of crack
445 SEM/EDS
4.5 Failure Mechanism

4.6 Conclusion
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