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Preparation of functional polyurethane materials with triblock copolymer architecture
by utilizing precise living radical polymerization
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We here demonstrate the synthesis strategy to prepare triblock copolymer with a polyurethane (PU) middle block
through atom transfer radical polymerization (ATRP) method. Diol and diisocyanate compounds are first reacted at
an excess diol componds, generating OH-terminated polyurethanes (PU-OH). By futher reacting a-bromoisobutyryl
bromide with the OH groups of PU-OH, PU with ATRP initiating groups at the end points (PU-Br) are obtained.
Various monomers can be grown from the end points of PU-Br via ATRP, providing triblcock copolymer with a PU
middle block. We first describe the hydrophobicity enhancement of PU by attaching flurinated end blocks, which is
characterized by contact angle tests, small angle x-ray scattering (SAXS), and X-ray photoelectron spectroscopy
(XPS). Secondaly, preparation of triblock copolymer-based PU elastomers is shown, where poly(4-vinylpyridine)

blocks are attached to the end of PU for versatile modification of thermal/mechanical properites by utilizing

supramolecular interaction of pyridine groups.
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Fig. 1 Synthesis scheme for PU-based triblock copolymer.
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Fig. 2 Shematic of PTFEMA-b-PU-b-PTFEMA triblock
copolymer. Dependence of (b) contact angle and (c)
surface free energy on ¢grrrema. For scchematic of thin film
surface in (c), blue and black chains indicate PTFEMA and
PU chains, respectively, where PTFEMA chains gradually

appear on the top surface with increasing gerrema.
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Fig. 3 (a) Shematic of P4VP-H-PU-b-P4VP triblock
copolymer. (b) Macroscopic appearance of PU, triblock
copolymer, and the blend with ZnCl,.
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