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Preparation of Stereoblock Poly (lactic acid) by Ring-Opening
Polymerization-Solid State Polycondensation
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Abstract . L-poly(lactic acid) (PLLLA) and D-poly (lactic acid) (PDILA) having reactivity for condensation
polymerization were prepared using lactide as monomer, lactic acid and stannous octoate as initiator and
catalyst respectively. A series of stereoblock poly(lactic acid)s were synthesized by the melt blend of PLLA
and PDLA via Solid State Polycondensation (SSP). The chain structure, molecular weight and thermal
properties of products were characterized by NMR, GPC and DSC respectively. The SSP mechanism was
discussed when the homocrystal coexists with the stereocrystal in the same system. The results showed
that the technological conditions suitable for the molecular weight increase of the SSP products is 30 h
reaction time, relative low content of catalyst and 80% mass fraction of PLLA. Relative lower original
stereo-crystallinity of the blend of PLLLA and PDLA is beneficial to the molecular weight increase of the
final products during the subsequent SSP progress. SSP was occured not only between different optical
structure chains but also between the same optical structure chains.
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Tablel Molecule weight and thermal properties of the required PLA synthesized by ROP

=S

Sample M., M., /M, Tih/C AHP/(J - gD
PLLA 5,910 1.77 184.3 87.5
PDLA 5.8>10* 1.82 180. 8 91.7

1) Melting point and heat of fusion of homochiral crystal measured by DSC
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Fig. 1 'H-NMR spectra of PLLA synthesized by ROP Fig.2 '""C-NMR spectra of PLLA and SSP product SB4
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Table 2 M, and melting enthalpy of solid phase polycondensation precursor

Sample M, M, /M, T,/ C T2,/°C AHP /(J« gD AH? /(J+g™ b X¥/%
MBI 4.0 10 1.62 168.1 232.5 3.8 75.1 52.9
MB4 4.0 10* 1.61 168.6 224.3 43.4 24. 1 17.0
MB7 3.6x10* 1.55 167.8 221. 6 48.0 15.1 10. 6

1) Melting point and heat of fusion of homochiral crystal measured by DSC;2) Melting point and heat of fusion of stereocomplex crystal measured

by DSC;3) Crystallinity of stereocomplex using AH value 142 J/g as the AH of perfect crystallinity
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Fig. 3 DSC curves of SSP products after different reaction time
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