Elastomers and Composites . .
«Q Vol. 51, No. 2, pp. 122~127 (June 2016) Print ISSN 2092-9676/Online ISSN 2288-7725

DOI: http://dx.doi.org/10.7473/EC.2016.51.2.122 CNECH

Thermal Decomposition Kinetics of Polyurethane Elastomers Prepared with
Different Dianiline Chain Extenders

WonSool Ahn'

Department of Chemical Engineering, Keimyung University, Daegu 42601, Korea
(Received April 8, 2016, Revised June 7, 2016, Accepted June 8, 2016)

Abstract: Thermal decomposition kinetics for two different types of polyurethane elastomers prepared with 2,2'-dichloro-
4,4'-methylenedianiline (MOCA) and 3,5-dimethyl-thiotoluenediamine (Ethacure-300), based on PTMG/TDI isocyanate
prepolymer, were studied using non-isothermal thermogravimetric analysis (TGA). Thermograms were obtained and ana-
lyzed using Friedman (FR) and Kissinger-Akahira-Sunose (KAS) methods for activation energy, E,. The results obtained
showed that decomposition reaction of both samples was observed similarly to occur through three different stages, i.e., ini-
tial stage with vaporization of low molecular weight materials, second stage of urethane linkage decompositions, and later
stage of polyol segment decompositions. However, activation energy values at each stage for the sample cured with Etha-
cure-300 was much lower than those for the sample with MOCA, exhibiting relatively lower thermal stability for the sample
with Ethacure-300 than that with MOCA.
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Figure 1. Chemical structures of (a) MOCA and (b) Ethacure-
300.
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Results and Discussion
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Figure 2. TGA thermograms of DSE-195P/MOCA samples with
£=3, 5, 7, and 15 °C/min.
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Figure 3. Friedman plot for DSE-195P/MOCA samples at polyu-
rethane elastomer system.
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Figure 4. Activation energy calculated from Figure 3.
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Figure 5. Activation energy calculated from KAS plot for DSE-
195P/MOCA polyurethane elastomer system.
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Figure 6. TGA thermograms for DSE-195P/Ethacure-300 samples
with 8=3, 5, 7, and 15 °C/min.
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Figure 7. TGA thermograms for polyurethane elastomer samples
of DSE-195P with MOCA and Ethacure-300 at 8 = 3 °C/min.
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Figure 9. Activation energy calculated from KAS analysis for
DSE-195P with MOCA and Ethacure-300.
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