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Abstract—Polyurethanes composed of aromatic components are synthesized using the catalytic effect of
potassium alcoholates on the reaction of urethane formation occurring with participation of 4,4'-dihydroxy-
2,2-diphenylpropane, 4,4'-diphenylmethane diisocyanate, and polyisocyanate, which is a mixture of 4,4'-
diphenylmethane diisocyanate and its branched derivatives. In the case of 4,4'-diphenylmethane diisocya-
nate, segmented polyurethanes with the predetermined length of the rigid block are formed, while the use of
polyisocyanate gives rise to framed aromatic polyurethanes. The use of macroinitiators as carriers of potas-
sium alcoholate groups does not cause microphase separation of f lexible and rigid segments.
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Polyurethanes are known to be polymers suitable for
producing materials with a wide range of performance
features. Variation in the chemical nature of initial com-
ponents makes it possible to obtain both impact-resistant
plastics and elastomers [1–4]. Polyurethanes composed
of extended flexible and aromatic rigid blocks are referred
to as segmented [5–17]. In this case, the basis for con-
trolling properties of polyurethanes is provided by their
supramolecular structure specified by the microphase
separation of rigid and flexible blocks.

It is important to create rigid blocks composed of aro-
matic units solely in urethane elastomers. Such aromatic
polyurethanes possess high strength and good adhesion
characteristics and resistance against acidic, alkaline, and
hydrocarbon media. 4,4'-Dihydroxy-2,2-diphenylpro-
pane is the most accessible compound for the synthesis of
these polymers. In accordance with [18, 19], the reactions
of 4,4'-dihydroxy-2,2-diphenylpropane with aromatic
and aliphatic isocyanates proceed at low rates but may be
accelerated using organotin compounds. However, their
catalytic activity is not so high; therefore, the synthesis of
extended rigid segments and continuous framed polyure-
thane structures of aromatic nature presents a challenge.

In [20], polyurethanes were synthesized using anionic
macroinitiators, 4,4'-dihydroxy-2,2-diphenylpropane
(BPA) and 4,4'-diphenylmethane diisocyanate (MDI). It

was shown that potassium alcoholates that replace a part
of hydroxyl groups in macroinitiators exert a marked cat-
alytic effect on the interaction of hydroxyl groups of BPA
with the isocyanate groups of MDI. This interaction is
accompanied by the formation of segmented polyure-
thanes with the desired length of aromatic blocks. Their
regular structure, which is predetermined by the chemical
structure of MDI and BPA, and a high fraction of ure-
thane groups in the rigid segment create favorable condi-
tions for effective intermacromolecular interactions.

In [21–24], macroinitiators were used to initiate
the polyaddition of aromatic isocyanates via the
anionic mechanism.

Because an increase in the length of the aromatic
polyurethane block under the absence of chemical
crosslinks is accompanied by growth of plastic defor-
mation of polymers and reduction in their heat resis-
tance, there was need to employ polyfunctional aro-
matic isocyanates (PICs). When the molar excess of
PIC and BPA is high, conditions are created for for-
mation of a continuous lattice structure involving aro-
matic compounds. The goals of this study are the syn-
thesis and characterization of polyurethanes prepared
using macroinitiators, polyfunctional aromatic isocy-
anates, and 4,4'-dihydroxy-2,2-diphenylpropane.
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