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After extensive investigations dedicated to determine the changes occurring in
thermal properties like decomposition, melting and crystallisation temperature by
artificial ageing [1-5] of polyoxymethylene (POM) homopolymer Delrin® 900P
(DuPont), in the present study, the influence of the molar mass on the earlier-
mentioned characteristics is investigated. For this purpose, in addition to the
previously mentioned grade three other resins namely Delrin® 100P, Delrin®
S500P and Delrin® 1700P were investigated for their thermal properties. The
Delrin® resins differed in their molar mass with 100P being a high molar mass
resin and 1700P being a low molar mass resin.

The Delrin® resins were supplied from DuPont both as pellets and as test
specimens according to 1SO 527. First, the characteristics of the resins were
investigated as received by means of attenuated total reflection (ATR) Fourier
transform infrared spectroscopy (FTIR), thermogravimetric analysis (TGA)
coupled with mass spectrometry (MS), and differential scanning calorimetry
(DSC). Further, a thermooxidative ageing was realised by storing the samples in
an oven at 140 °C.

In general no significant differences in the FT-IR spectra obtained on the test
specimens of the different resins could be observed. This was also true for the
results gathered from DSC measurements. The TGA results showed that
regardless the molar mass of the resins already the processing of the pellets by
injection moulding leads to a decrease in the onset temperature (To) both in air
and in nitrogen atmosphere. Further, it could be shown in isothermal TGA
experiments that the high molar mass resin (100P) degraded earlier than the
lower molar mass resin (1700P). This was also true for the aged specimens
where the degradation started remarkably earlier because of the lower effective
stabiliser content.

In the FT-IR spectra of artificially aged samples a moderate change in the
absorption bands associated with the thermal history [6] could be observed.

References

[1] Archodoulaki, V.-M., Liftl, S., Seidler, S.: Polym. Degrad. Stab., 86 (2004) 75.

[2] Archodoulaki, V.-M.: Eigenschaftsanderungen von Polyoxymethylenen
induziert durch Verarbeitung, Alterung und Recycling. Fortschritt-Berichte VDI
Reihe 5 Nr. 705, 2005.

[3] LUft, S.: Thermische Analyse von Polyoxymethylen (POM) zur Untersuchung
der Auswirkungen des stofflichen Recyclings, PhD. Thesis TU-Wien 2005.

[4] Archodoulaki, V.-M., Luftl, S., Koch, T., Seidler S.: Polym. Degrad. Stab., 92
(2007) 2181.

[8] Liitl, S., Archodoulaki, V.-M., Koch, T., Seidler, S.: J. Vinyl Add. Technol., 14
(2008) 21.

[6] Hummel, D.O., Scholl, F.K.: Atlas der Polymer- und Kunststoffanalyse, Vol. |,
Carl Hanser Verlag, Miinchen-Wien, 1968

113




