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o EE4E FIFWIE R FUILES Bt 27] GRALE (TYE LJuAy o
A FYATL 168 CAU WA FFRAE x2S P 54T EE T, g 2
3, 212 C~289 C WY ke vhehiol FelREatun B4E Jddye voiFn,

ABSTRACT: Copolymers of L-lactic acid with e-caprolactone were prepared to provide poly
(L-lactic acid) with flexibility and thermal stability. Z-Lactic acid and &-caprolactone were
“one-pot” polymerized in the presence of Sb,0; as a catalyst and dipentaerythritol (DIPET)
as an initiator. Molecular weights of the copolymers were remarkably increased by the
addition of DIPET. The copolymers were amorphous when the L-lactic acid composition was
in the range of 20~90%, while the homopolymer of L-lactic acid and e-caprolactone were
semicrystalline. The glass transition temperatures( T,) of the copolymers were in the range of
-48 C~43 C and decreased as the content of e-caprolactone was increased. Initial thermal
decomposition temperatures(7) of the copolymers were 212 C~289 °C, which were higher

than the 7T of poly(ZL-lactic acid), 168 C.
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Figure 1. Effect of DIPET on inherent viscosity.

Table 1. Star-Shaped Copolyesters of I-Lactic
acid (LA) and e-Caprolactone (e-CL)

feed ratio composition ratio .

sample 1D {mole%) (mole% by'H-NMR) y(lfl)d

LA L 1A ecL
PLAC-9 975 25 96 4 76
PLAC-91 95 5 91 g 85
PLAC-81 80 20 81 19 73
PLAC-54 60 40 54 46 80
PLAC-41 40 60 41 59 9
PLAC-21 20 80 21 79 9
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Figure 2. 'H-NMR spectrum of the copolyester,
PLAC-81.

Table 2. Molecular Weights and Thermal Proper-
ties of Copolyesters

a d
sample ID (lej«?g) [n)? M.f (?(“;) (%)
PLAL-96 099 1.07 68000 43 212
PLAL-91 085 0.91 55000 3 216
PLAL-81 0.9 0.99 61000 -1 245
PLAL-54 117 127 85000 -26 260
PLAL-41 121 1.33 90000 -39 285
PLAL-2] 1.17 1.28 85000 -48 289

20.5g/dL in chloroform, ® By H. U. Khan (£, =0.386 for poly
(lactic acid)), * Mark-Houwink eq. (X, a for poly(lactic acid)).
d Temperature where 2% weight loss occured.
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Figure 3. TGA curves of the copolyesters. (a)

PLAC-96, (b) PLAC-91, (c) PLAC-81, (d) PLAC-54,
(e} PLAC-41, (f) PLAC-21.
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