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ABSTRACT: Linear and star-shaped, poly(lactic acid) (PLA) stereo-block copolymers were
synthesized by sequential polymerization of DL-lactic acid and L-lactide in the presence of
diol or polyol compounds. The molecular weight of block copolymers could be controlled to
some extent by the variation of alcohol content. These block copolymers had relatively nar-
row molecular weight distributions. The glass transition temperature and melting tempera-
ture of block copolymers appeared at around 50 C and 100~140 C, respectively. The block
copolymers were found to crystallize even at the high D-stereoisomer concentration of
35 mol%, in contrast to the amorphous nature of the random copolymer with similar composi-
tion. Also we could observe the crystallinity of PLA stereo-block copolymers varying with an-
nealing temperature and time.
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Scheme 1. Synthesis of ABA-type PLA stereo-block

copolymer.

Table 1. Characteristics of ABA-Type PLA

Stereo-block Copolymers

diol content .
polymer (@ yield

Ml’l MW MW /Mﬂ
0l% of LA)

PDLLA 8000 9800
block copolymer 17000 25000
PDLLA 6000 8500
block copolymer 15000 20000
PDLLA 4000 5300
block copolymer 11000 13000
PLLA 8500 9600
block copolymer 16900 19600

122
1.45
1.43
131
135
117
113
1.16

LP1 1.0 86%

LP2 2.0 82%

LP3 30 61%

LP4 2.0 84%
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Figure 1. GPC chromatograms of (a) prepolymer and
linear block copolymer, and (b) star-shaped
prepotymer and block copolymer.
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Figure 2. 'H NMR spectra of (a) linear block copoly-
mer LP1 and (b) star-block copolymer SP1 (solvent:

CDCly).

Table 2. Thermal Properties

Stereo-block Copolymers

of Linear PLA

T, T, T, 4H,

polymer (et ) () (peak, ) (J/g)
LP1 244 496 1335 23.1
LP2 247 476 1027, 61244 240
LP3 297 495 1036, 1205 179
LP4 265 40.0 - -
homo-PLLA* 240 51.0 159.0 43.4

* Reference 8.
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Figure 3. Typical DSC thermograms of the copoly-
mers, LP1 and SP3.
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Figure 4. DSC thermograms of LP1 annealed for 2h
at different temperatures.
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Figure 5. DSC thermograms of LPl annealed at
100 °C for different time periods.

Table 3. Characteristics of Star-shaped PLA
Stereo-block Copolymers

content
polymer multi-ol (mol% of yield
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Table 4. Thermal Properties of Star-shaped PLA

Stereo-block Copolymers

Ty T, T 4H,

polymer et €) () (peak, T)  (J/g)
SP1 270 492 136.1 20.7
SP2 258 490 139.9 212
SP3 256 479 1419 21.7
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Figure 6. Dependence of crystallinity on the anneal-
ing temperature and time.
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