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Figure Intrinsic viscosity and melting points Figure 2 Intrinsic viscosity and melting points

(Tw1) of prepolymer for different crystallization
time (40~60 mesh, 105°C)

of prepolymer for different crystallization temperature
(40~60 mesh crystallization 2. 5h, 145°C SSP 35h)
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Table 1 Intrinsic viscosity of PLLA for different reaction temperature (40~60 mesh,
105°C crystallization 2. Sh, 125~150°C SSP 35 h)

FE S &Ry i/ C [/ (dL/g)
1 125 0.79
2 135 1. 97
3 145 2.74
4 150 2.35

®2 TR RTX PLLA $tE ARG
Table 2 Intrinsic viscosity of PLLA for particle size (105C crystallization 2. 5 h, 145C SSP 35 h)

BE Wk RS/ H [M/(dL/g)
1 <10 2.20
2 10~20 2.59
3 20~40 2.62
4 40~60 2.74
5 60~80 1.97
6 80~100 2.25
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Figure 4 The effect of intrinsic viscosity on the progress
of solid-state polymerization at 145°C (40~60 mesh.
105°C crystallization 2- 5 h, 145°C ssp 0~30 h)
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Table 3 Melting points( 7 ) and crystallization( X ) of PLLA for different reaction time

FEAS R/ B Tw/ C AH/ (Jog ") X/ %

1 0 154.9 58.25 43. 15

2 10 184.7 84.58 62. 65

3 25 187. 4 84. 27 62.43

4 30 189. 6 91. 59 67. 84

5 35 189. 4 93.49 69. 25

6 40 183.9 80. 46 59. 6
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Figure o Melting points( Tw ) and crystallization
(X.)of PLLA for different reaction time(40~60 mesh,
105°C crystallization 2. 5h, 145°C SSp 0~40h)
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Study on Technology of Poly (L-lactic acid) via Solid-state Polymerization

HOU Wenting, TANG Songchao, PU Wen-liang, XU Huijun
(Key Laboratory for Advanced Polymer Material s of Shanghai, School of Materials Science and Engineering,

East China University of Science and Technology, Shanghai 200237, China)

Abstract ; Starting from L-lactic acids poly (L-lactic acid) with low polymerization degree was first
synthesized through direct melt polycondensation with composite catalyst- Then PLLA with higher
molecular weight was obtained by solid-state polymerization with different temperature controlling-
The conditions of solid-state polymerization were especially studied- Viscosity measurements and gel
permeation chromatography (GPC) were used to measure intrinsic viscosity and molecular weight of
resulting PLLA polymers. respectively. The differential scanning calorimetry (DSC) was used to
characterize the melt properties and crystallinity of PLLA. The results showed that under absolute
pressure 80 Pa with subsection temperature controlling(first at 105°C for 2. 5h, then at 145°C for 35h,
the molecular weight ( My ) of PLLA is 426, 000, which is 36 times higher than that of PLLA first
prepared by melt polycondensation- The Tw and crystallinity ( X. ) are 189. 6°C and 69.25%,
respectively - Preparation of high molecular weight polylactic acid provides direction for its industrial
production of the new method-
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