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ABSTRACT: The copolyesters of L-lactic acid were prepared by direct condensation of two
combinations of monomers based on L-lactic acid/ethylene glycol/adipic acid and L-lactic
acid/1,4-butanediol/succinic acid. The linear copolyesters obtained by condensation generally
yield low molecular weights of less than 30000. Addition of a polyol such as pentaerythritol
produced multibranched copolyesters whose molecular weights were remarkably increased
upto about 50000. The glass transition temperatures of the linear and multibranched
copolyesters were in the range of -17~43 C and 10~23 C, respectively, and which are lower
than that of linear poly(L-lactic acid). Initial thermal decomposition temperatures (2% weight
loss) of the linear and multibranched copolyesters were in the range of 205~272 C and 194~
228 C, respectively, which are higher than that of linear poly (I-lactic acid), 168 C.
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Table 1. Linear Copolyesters of L-Lactic Acid
with AA-EG and SA-BD

feed ratio composition ratio

sample D (mole%)  (mole% by 'H-NMR) y(zl;i
LAAAEG LA AA EG
PLA-AAEG-90 90 5 5 % 5 5 89
P(LA-AA-EG)-74 80 10 10 74 13 13 98
P(LA-AA-EG)-69 70 156 15 69 15 16 98
P(LA-AA-EG)52 50 25 25 52 24 24 93
B LASABD LA SA BD
P(LA-SSABD)}98 98 1 1 98 1 1 %
P(LA-SA-BD)}-95 95 2525 95 26 24 O
P(LA-SA-BD)-91 90 5 5 91 45 45 9l
P(LA-SA-BD)-80 80 10 10 80 10 10 95
7P(LA-SA~BD)—46 50 2525 46 27 21 98
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Figure 1. 'H-NMR spectrum of the linear copolyester,
P(LA-AA-EG)-74.
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Table 2. Molecular Weights and Thermal Proper-
ties of AA-EG and SA-BD Series Copolyesters of
L-Lactic Acid

sample [D (d”I‘jI/]g) M}t M M, ) M/ ({;g) (7,,;1)
P(LA-AA-EG)-90 032 32000 27 032 10000 34 222
P(LA-AA-EG)-74 055 21000 21 057 21000 14 219
P(LA-AA-EG)-69 019 8000 13 019 5000 -1 240
P(LA-AA-EG)-52 0.28 13000 17 028 8000 -15 27727
PLA-SA-BD)-G8 038 27000 30 039 12000 43 205
P(LA-SA-BD)-95 033 15000 2.1 033 10000 43 217
P(LA-SA-BD)-91 030 10000 22 031 9000 38 224

P(LA-SA-BD)-80 024 7000 34 024 6000 26 225
(LA SA-BD)-46 021 21000 24 021 5000 -17 271

405 g/dL in chloroform.

# GPC with polystyrene standard.

¢One-point method(4; = 0.386 for poly(lactic acid)).
¢ Mark-Houwink Eq.(X, a for poly(lactic acid)).

“ Temperature where 2 % weight loss occurred.
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Figure 2. TGA curves of linear copolyesters of A se-
ries (a) P(LA-AA-EG)-90, (b) P(LA-AA-EG)-74, (¢
P(LA-AA-EG)-69, (d) P(LA-AA-EG)-52, and (e)
poly(lactic acid).
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Table 3. Multibranched Copolyesters of L-Lactic
Acid with SA-BD and AA-EG

feed ratio composition ratio
9, 0 4= ;
cample ID (mole/o)PTa (mole% by 'H-NMR) y,:;ld
LA SA BD 1A sa B
(wt%)

P-B-(LA-SA-BD)-81 90 5 5 05 8l 10 9 65
P-B-(LA-SA-BD)-71 80 10 10 05 7l 14 15 86

LA AA BG LA AA  EG
P-B-(LA-AA-EG}-85 % 5 5 05 8 7 8 8
P-B-(LA-AA-EG)-75 80 10 10 05 75 12 13 8l
“ Pentaerythritol.

& d7dAE L-FEA 2osz ey di
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Figure 3. 'H-NMR spectrum of the multibranched
copolyester, P-B-(LA-SA-BD)-71.

Table 4. Molecular Weights and Thermal Proper-
ties of SA-BD and AA-EG Series Multibranched
Copolyesters of L-Lactic/Acid

7ibn" []b Mv‘ Tg Tdd
sample dL/g) () (C)

P-B-(LA-SA-BD)-81 085 0.90 54000 19 215
P-B-(LA-SA-BD)-71 069 072 41000 10 224
P-B-(LA-AA-EG)-85 070 0.70 39000 23 194
P-B-(LA-AA-EG)-75 0.78 0.82 48000 10 228
90.5 g/dL in chloroform.

* One-point method(£, =0.386 for poly(lactic acid)).

¢ Mark-Houwink Eq.(K « for poly(lactic acid)).

4 Temperature where 2 % weight loss occurred.
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Figure 4. TGA curves of multibranched copolyesters
(a) P-B-(LA-SA-BD)-81, (b) P-B-(LA-SA-BD)-71
(c) P-B-(LA-AA-EG)-85, (d) P-B-(LA-AA-EG)-75,
and (e) multibranched poly(lactic acid).
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