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1 Summary

2 Samples

3 Experimental

3.1 Differential Scanning Calorimetry (DSC)

3.2 Oxidation Induction Time (OIT)
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3.3 Fourier Transform Infrared Spectroscopy (FTIR)

3.4 Melt Flow Index (MFI)

3.5 Gel Permeation Chromatography (GPC)

3.6 Contamination Detection
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3.6.1 Extraction for Elutables

3.6.2 Gas Chromatography – Mass Spectroscopy (GC-MS)

3.7 Inductively Coupled Plasma (ICP) Spectroscopy

3.8 Optical Microscopy

4 Results

4.1 Differential Scanning Calorimetry (DSC)
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Table 1: Summary of onset melt temperature, peak melt temperature, and enthalpy for all samples.

Figure 1: Overlay of curves from the first heat cycle for samples 11440-1 (green line), 11440-2 (red
line), and 11440-3 (blue line).
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Figure 2: Overlay of curves from the second heat cycle for samples 11440-1 (green line), 11440-2 (red
line), and 11440-3 (blue line).

4.2 Oxidation Induction Time (OIT)

Table 2: Oxidation Induction Time results
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Figure 3: The tangent method employed in determining the OIT of sample 11440-1. The transition
from the blue line to the red line indicates the switch from nitrogen to oxygen gas.

4.3 Fourier Transform Infrared Spectroscopy (FTIR)

Figure 4: FTIR spectral comparison of sample 11440-1 (green line), 11440-2 (blue line), and 11440-3
(pink line).
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Figure 5: FTIR spectral comparison of sample 11440-1 (green line), 11440-2 (blue line), and 11440-3
(pink line) (expanded scale).

4.4 Melt Flow Index (MFI)

Table 3: Melt flow index results.

4.5 Gel Permeation Chromatography (GPC)
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Table 4: Molecular weight moments [g/mol] for all samples.

Average
St. Dev.

Average
St. Dev.

Average
St. Dev.
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Figure 6: Calibration curve for polypropylenes in TCB at 135 ºC.
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Figure 7: Representative raw refractive index signal for sample 11440-1.
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Figure 8: Representative raw refractive index signal for sample 11440-2.
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Figure 9: Representative raw refractive index signal for sample 11440-3.
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Figure 10: Representative molecular weight distribution for sample 11440-1.
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Figure 11: Representative molecular weight distribution for sample 11440-2.
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Figure 12: Representative molecular weight distribution for sample 11440-3.

4.6 Contamination Detection

4.6.1 Extraction for Elutables

Table 5: Extractable residue results, based on mass.

4.6.2 Gas Chromatography – Mass Spectroscopy (GC-MS)
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Figure 13: Total ion chromatogram for sample 11440-1 including chemical species identification
through a spectral library match.
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Figure 14: Total ion chromatogram for sample 11440-2 including chemical species identification
through a spectral library match.
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Figure 15: Total ion chromatogram for sample 11440-3 including chemical species identification
through a spectral library match.
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Table 6: Chemical species found in the three samples using GC-MS analysis. The majority of
compounds are long chain alkanes, and discretion between chain lengths is challenging. The
compounds checked in red are not simple alkanes.

4.7 Inductively Coupled Plasma (ICP) Spectroscopy
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Table 7: Data summary of all samples for survey scan of metals. Note that ND indicates that the
element was not detected within the detection limits.

4.8 Optical Microscopy
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Table 8: Calculated parameters for images shown in Figure 19

Figure 16: Five randomly obtained pellets for 11440-1. Additional image shows single representative zoom of far right pellet.
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Figure 17: Five randomly obtained pellets for 11440-2. Additional image shows single representative zoom of far right pellet.

Figure 18: Five randomly obtained pellets for 11440-3. Additional image shows single representative zoom of far right pellet.
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Figure 19: Comparison of all three sample groups with calculated perimeter shown. Other parameters are provided in Table 8.
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Figure 20: Examples of visible debris on the specimens


