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Introduction

Polyurethanes (PUs) are among the most useful commer-
cial classes of polymers which are widely used in both 
engineering and consumer products like coatings, adhe-
sives, reaction molding plastics, fibers, foams, rubbers, 
thermoplastic elastomers, and composites [1, 2]. Polyu-
rethane elastomers (PS) show excellent mechanical and 
elastic properties because of their microphase separated 
structure [3], but they have low thermal stability. From an 
application point of view, thermal stability is one of the 
most important properties, which has attracted considerable 
attention in the literature over the past decades [4, 5]. PUs 
are commonly known to be thermally stable up to 250 °C, 
and their decomposition is initiated at hard segments of 
urethane linkages [6].

Degradation may cause serious problems to these poly-
meric materials during service life at elevated temperatures. 
Preparing polyurethane block copolymers modified with 
polyamides, polycarbonate-polyurethanes, hard segments 
based on aromatic diamine groups, and soft segments based 
on polybutadiene, polyisobutylene, and polydimethylsilox-
ane is one of the most promising strategies to overcome 
these disadvantages [7].

Polysiloxanes are versatile materials used in many appli-
cations due to the diversity of properties and processing 
technologies. They have unique combination of properties, 
which is related to their chemical structure and macromo-
lecular architecture [8–10].

Polydimethylsiloxane (PDMS) is an important exam-
ple of this class of polymers. Such materials may find uses 

Abstract Three segmented poly(urethane–urea) block 
copolymers were synthesized using polydimethylsilox-
ane diol (PDMS), polytetramethylene ether glycol diol 
(PTMG), and a combination of PDMS/PTMG with a 
molar ratio of 0.2/0.8. The polymers were prepared using 
4,4′-methylenediphenyl diisocyanate followed by chain 
extension with 4,4′-methylene-bis(3-chloro-2,6-diethy-
laniline). The polyurethane-ureas were characterized by 
ATR-FTIR spectroscopy and their thermal degradation 
behavior was investigated using thermogravimetric analysis 
at four different heating rates of 5, 10, 15, and 20 °C/min. 
The degradation of the polymers was found to consist of 
three steps. The first step could be related to the depoly-
condensation of urethane linkages. The second degradation 
step was explained by the adsorption of volatile fragments, 
and the third step was accounted for the polyol segment 
chain scission which happened at a significantly high tem-
perature. The apparent activation energy was calculated by 
the thermogravimetric data. The dependence of activation 
energy on conversion (Ea) for all synthesized copolymers 
was derived by five isoconversional methods including 
Kissinger–Akahira–Sunose, Starink, Flynn–Wall–Ozawa, 
Friedman, and Vyazovkin. The obtained mathematical 
results of all methods showed similarities except for PUUS. 
The results obtained by Friedman and Vyazovkin methods 
were in good agreement with three poly(urethane–urea) 
block copolymers.
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