Polymer(Korea) Vol. 24, No. 5, pp 638-645 (2000)

Ay 2 28y FYUREA YAES TFTEAY §4 2 A

CRERE-EE S
A-]-W-i!h;“ 8’1_"‘,1 ﬁ.ﬁl:ﬂ_ﬁ‘l-jq,
(20003 54 18¢ H4)

Synthesis and Characterization of Linear and Star-shaped:
Poly(lactic acid) Stereo-block Copolymers

Sun Young Lee and Ji-Heung Kim'
Department of Chemical Engineering, Sungkyunkwan University,
300 Chunchun, Jangan, Suwon, Kyunggi 440-746, Korea
Ye-mail . kimjh @ yurim. skku.ac.kr
(Received May 18, 2000)

rz?‘-
e
A
i
oft
o5
jor)
>

2 9: te e th ¢Z9 A solM DL-HEAN 2 L-BE=g d% 3

)2 28 ((AB), 3)9] Z2HEM A LE ZFAAE Ssln 2489 %—34 Eig
o we B 3F i}iﬂ«l A o= Ax o 243
2} Fe 2% 238 Jehioh Z2EEMN IYES 25
oo, $HL F 19} F23gel] me} 100~140 A
& AY3=e] £Y A2 REH E57F
(~35%) MMz AA87} 283 dof
3 dujg}, S0 ey B2 32
Wss gEsign

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 varving with an-
nealing temperature and time.

Keywords: polylactic acid, stereo-block copolymer, crystallinity.
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HOCH,CH,0CH,CH,0H + HO-C—CH-OH
CH,

DEG DL-lactic acid

HO 9 9
~ H{o- H'C - C= 0~ CH,CH,0CH,CH,~ 0~ C—(}H‘);OH
CH, CH,

L-lactide P(LLA-b-DLLA-bLLA)

Scheme 1. Synthesis of ABA-type PLA stereo-block
copolymer.

Table 1. Characteristics of ABA-Type PLA

Stereo-block Copolymers
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Figure 1. GPC chromatograms of (a) prepolymer and
linear block copolymer, and (b) star-shaped
prepolymer and block copolymer.
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Figure 2. 'H NMR spectra of (a) linear block copoly-

mer LPIl and (b) star-block copolymer SP1 (solvent:
CDCly).

Table 2. Thermal Properties of Linear PLA

Stereo-block Copolymers
T,

Ty g
(onset, ¢) (C) (peak, C)

T, aH,

polymer (/g

244 49.6 1335 231
247 476 1027, 1244 24.0
297 495 1036, 1205 179
265 40.0 - -

240 51.0 159.0 43.4

LP1

LP2

LP3

LP4
homo-PLLA*

* 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 2 h
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 vield
LA)

M, M, M,/M,
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block copolymer 44000 100000 2.27
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Table 4. Thermal Properties of Star-shaped PLA
Stereo-block Copolymers

T, T, T,  4H,
polymer et ©)  (C)  (peak, ) (J/g)
SP1 270 492 136.1 20.7
SP2 258 _49.0 1399 21.2
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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