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Block copolymers with imiscible hard and soft segments present very special characteristics
and useful properties ranging from thermoplastic elastomers to tough plastics. In the past
several of these block copolymers have been intensively investigated as for example
poly(styrene)-poly(butadiene)-poly(styrene), hydrogenated poly(butadiene)-poly(isoprene)-
poly(butadiene) and polyether-polyester multiblock copolymers'.

The modification of the properties of polydienes by the introduction of 4-substituted-1,2,4-
triazolidine-3,5-dione groups has been intensively investigated®®. The reation of the 4-
substituted-1,2,4-triazoline-3,5-dione with the double bonds of the polymer chains is fast and
depends on the number of alylic hydrogens present. In this way cis/trans-poly(isoprene) reacts
much faster with triazolidindiones than cis/trans-poly(butadiene)’. The difference in reactivity
of the blocks towards 4-phenyl-1,2,4-triazolidine-3,5-dione was used to modify preferentially
the poly(isoprene) block of the copolymers.

Poly(isoprene)-block-poly(butadiene)-block-poly(isoprene)  copolymers with  different
compositions (10, 20, 30 and 50 weight% of isoprene) were obtained by anionic
polymerization, using n-butyl-lithium as initiator and cyclohexan as solvent. The block
copolymers were modified with 4-phenyl-1,2,4-triazoline-3,5-dione. The total degree of
modification was varied between 5 and 20 mol% of the double bonds. Kinetic measurements
and calculations allowed the determination of the degree of modification of each block for the
different copolymers. In that way block copolymers of random copolymers with different
polarities could be obtained.

The dynamical mechanical properties of the block copolymers have been investigated, using a
Rheometrics Solid Analyser and a Rheometrics Dynamic Analyser. Figure 1 shows the
storage and loss modulus curves for the unmodified and modified copolymer IBI-25/50/25
(50 weight% isoprene). For the unmodified sample, no phase separation could be detected,
but even at degrees of modification as low as 5% two phases could be observed in the
dynamical mechanical curves. Similar results have been obtained for the other copolymers.
Some of the samples show tipical behaviour of thermoplastic elastomers, while others behave
as though plastics.

The results obtained show that it was possible to control the properties of the block
copolymers by selective modification of the blocks.
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Fig. 1: Storage (a) and loss (b) modulus curves for the block copolymer IBI 25/50/25 with
different degrees of modification.



