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Abstract

ABA segmented triblock terpolymers of L-lactide (LL), €-caprolactone (CL) and
glycolide (G), designated as P[(LL-ran-G)-b-(LL-ran-CL)-b-(LL-ran-G)], were synthesized via
ring-opening bulk terpolymerisation using diethylene glycol as an initiator and stannous octoate
as a catalyst. In the first stage of the synthesis, a random precopolymer of P(LL-ran-CL) was
prepared at 140 °C for 10 hours to be used as a center block. Structural analysis showed that the
mole ratio of LL to CL in the P(LL-ran-CL) was 20:25. Molecular weight characterization gave
values of ﬁw =5.0x 10" and ﬁn =3.2 x 10" while the intrinsic viscosity [7]] in chloroform at
30 °C was 0.74 di g". In the second stage, L-lactide and glycolide were added onto both ends of
the P(LL-ran-CL} via bulk polymerization at 150 °C for 10 hours. The terpolymer obtained

consisted of the three monomers, LL: CL : G = 70:24:6 mol %, My, =74 x 104, I\_fln =4.7x 104, _
intrinsic viscosity [77] = 0.97 dl g_', T,, (peak) = 146.3 °C and T, = 220 °C . The triblock
terpolymer was melt spun as a monofilament fiber at 160 °C into a water bath (20-25 "C). The as-.
spun fiber obtained was almost completely amorphous (3.4 % crystallinity) with poor mechanical
properties. After hot-drawing at 30, 40, 50 and 60 °C at maximum- draw-rates, it was found that

drawing at 50 °C with a maximum draw-rate of 11,000 % min" gave rise to the strongest fiber
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(stress at break = 192,0 MPa, strain at break = 68.0 %, initial modulus = 909.0 MPa). At lower
draw-rates of 1000, 2000 and 3000 % min'l, the drawn fibers obtained had less strength. It could
therefore be concluded that the highest draw-rate could induce the highest degree of molecular
alignment in the drawn fiber. However, after the fiber had been drawn at 50 °C with the maximum
rate, annealing the drawn fiber at 50 °C for 24 hours weakened the fiber. On the other hand, if the
drawn fiber was quenched in cooled water (10 °C), a more flexible fiber was obtained with only

slightly reduced strength (stress at break = 168.0 MPa, strain at break = 62.0 %, initial modulus =
~ 778.0 MPa).



