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Figure 3.4 Heat/Cool/Heat cycle repeated five times Poiy(12,10). Temperature range 0C-90C. Same Sample as Figure 3.3.
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In another experiment (Figure 3.5), the sample was heated six times. With each

run, the sample was heated from 0°C to a different temperature with increments of 10°C.

The starting temperature range was 0°C to 70°C and the final temperature range was 0°C-

120°C. Figure 3.6 shows a similar run performed on Poly(12,10) annealed at 70°C for 20

hours.
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Figure 3.5 Heat/Cool/Heat cycle repeated six times with varying final temperature. Poly(12,10). Same sample in all runs.
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Figure 3.6 Poly(12,10) annealed at 70C for 20 hours. Heat/Cool/Heat cycle repeated four times with varying final temperature.
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3.3 Molecular Mobility Experiments (TSC)

Thermally stimulated current analysis experiments were conducted on Poly(2,2) and

Poly(2,2) to study the molecular mobility of the polymers. Similar to DSC

experiments, the samples were in film form. In addition, Poly(2,2) fibers were also

tested. Samples were placed between two electrodes. Before each experiment, the

instrument undergoes an initialization procedure where the TSC cell is under vacuum and

immediately flushed with helium. This removes any humidity and any other

contaminants. This vacuumlflushing with helium is repeated three times and the

remainder of the experiment is carried out under helium in 1100mbar constant pressure.

Samples were cooled using a constant flow of liquid nitrogen.
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3.3.1 TSC Analysis of Films

The TSC analysis for Poly(2,2) and Poly(2,2) was conducted using different

experimental parameters. Initial experiments were conducted on the polymers to examine

the molecular mobility. For each sample TSDC and TSPC experiments were conducted at

different applied electric voltage to analyze the dependence of current intensity on

applied electric field. Figure 3.8 and Figure 3.9 below shows multiple TSPC and TSDC

experiments for each sample. Positive peaks are the TSDC experiments. Negative peaks

are the TSPC experiments. Since TSDC is depolarization and TSPC is polarization

currents, the signals are mirror images of each other. Figure 3.8 shows the relationship of

current intensity on applied electric field for a film sample of Poly(2,2). Figure 3.9 on

the next page shows a similar run on a film sample of Poly(2,2).


