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Abstract To overcome the drawback of poly(f-hydroxybutyrate) (PHB) and obtain some useful new ma-
terials based on PHB, a new ABA type triblock copolymer of PS-PHB-PS has been successfully synthesized
by ATRP (atom transfer radical polymerization) method with Br-PHB-Br as macroinitiator, styrene as
monomer and CuBr/PMDETA (N,N,N',N",N"-pentamethyldiethylenetriamine) as the catalyst system. The
chain architectures of the triblock copolymers were confirmed by the "H NMR and >C NMR spectra. SEC
(size exclusion chromatography) analysis was used to estimate the molecular weight characteristics and the
lengths of the PHB and PS blocks of the copolymers. The molecular weight M, was increased linearly with
conversion and these triblock copolymers showed relatively narrow polydispersities, indicating that the sys-
tem displayed characteristics of a living radical polymerization. The obtained triblock copolymers had good
biocompatibility and better thermal properties than those of PHB homopolymer.
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Figure 1 'H NMR spectrum for PS-PHB-PS triblock copoly-

mer in CDCl; at room temperature
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Figure 3 Curves of conversion vs. reaction time for polymeri-
zation of styrene monomer
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Table 1 Molecular weight characteristics and reaction time of PS-PHB-PS triblock copolymers and conversion of styrene

L . Block length
Copolymer Reaction time/h Conversion of styrene/% M, M,/M,
PHB PS
PS-PHB-PS1 1 24 4600 1.67 2200 2400
PS-PHB-PS 2 52 6100 1.55 2200 3900
PS-PHB-PS 3 7 19.0 14600 1.76 2200 12400
PS-PHB-PS 4 15 70.0 46400 1.56 3400 43000
PS-PHB-PS 5 60 75.0 47500 1.61 3400 44100
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