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Abstract: Glycidol-poly(lactide) (Gly-PLA) were synthesized via L-lactide ring opening polymerization with glycidol as
an initiator and Al(O-i-Pr), catalyst. The structure of Gly-PLA was analyzed and successfully confirmed by '"H NMR. The
OH group of glycidol in Gly-PLA was absent according to the 'H NMR analysis, indicating that the terminal OH group
of glycidol successfully served as an initiator in the Z-lactide polymerization. The solution and bulk polymerizations of
L-lactide with glycidol were performed to examine the effect of Z-lactide/glycidol molar ratio, polymerization tem-
perature and time on the molecular characteristics of Gly-PLA. The conversion and molecular weight increased with
an increase in L-lactide/glycidol molar ratio. Gly-PLA showed the bimodal type DSC curve. The low T, peak of low
molecular weight reduced but the high 7}, peak of high molecular weight increased as L-lactide/glycidol molar ratio
increased.
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Figure 1. Polymerization mechanism of L-lactide using Al(O-i-Pr);
as a catalyst.
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Figure 2. Polymerization mechanism of L-lactide using Al(O-i-Pr);
with glycidol as initiator.
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Table 2. Effects of Molar Ratio of LA/Glycidol and Polymerization Temperature on Solution Polymerization of L-lactide”

[LAY ) [_L_A]/ Temperature Yield Conversion M, PDI Tn
[Catalyst]’ [initiator]® (°C) (2) (%) (g/mol) (°C)
20 0.479 479 3200 1.28 127.7
50 1o 0.663 66.3 3900 1.27 139.0
100 0.689 68.9 4400 1.27 143.8
200 0.710 71.0 4800 1.25 1459
30 70 d d d d d
85 0.555 55.5 3400 1.19 1325
% 90 0.586 58.6 3700 1.20 1352
110 0.710 71.0 4300 1.26 1459

“Polymerization condition: L-lactide =2 g(1.4 mmol), polymerization time = 1 hr, toluene = 5 mL. °[LA]/[Catalyst] molar ratio = 30. [LA]/[initiator]

molar ratio. “Not measured.
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Figure 3. 'H NMR spectra of (a) glycidol; (b) Gly-PLA([LA)/[G]=
20).
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Figure 4. Relationships between molecular weights of L-lactide
ROP and molar ratio of [LA)/[G] in solution polymerization.
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Figure 5. Relationships between melting point of Gly-PLA and (a)
[LAJ/[G] molar ratio; (b) polymerization time in solution polymer-
ization.
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Table 3. Effects of Polymerization Time on Solution Polymerization of L-lactide’

[LA)/ [LA)/ Time Yield Conversion M, PDI T
[Catalyst]® [initiator]® (min) (2) (%) (g/mol) (°C)
1 0 d d d d d
20 0.350 35.0 3200 1.19 131.0
30 50 40 0.662 66.2 4000 1.28 141.3
60 0.683 68.3 4360 1.29 143.6
120 0.693 69.3 4410 1.32 144.0

“Polymerization condition : L-lactide = 2 g(1.4 mmol), polymerization temperature = 110 °C, toluene = 5 mL. *[LA]/[Catalyst] molar ratio = 30. [LA}/

[initiator] molar ratio = 50. “Not measured.

Table 4. Effects of Molar Ratio of LA/Glycidol and Polymerization Temperature on Bulk Polymerization of L-lactide’

[LAY/ , . [_LA]/ ‘ Temperature Yield Conversion M, PDI T
[Catalyst] [initiator]® (°C) (2) (%) (g/mol) (°C)
20 1.206 60.3 3400 1.26 129.0
50 1.436 71.8 5000 1.31 1345
100 130 1.466 73.3 5500 1.34 147.6
200 1.491 74.6 6300 1.35 150.8
30 100 d d d d d
110 d d d d d
50 130 1.436 71.8 5000 1.31 134.5
150 1.515 75.7 5200 1.43 144.7
170 1.578 78.9 4400 1.46 140.3

“Polymerization condition : L-lactide = 1 g(0.7 mmol), polymerization time = 5 min. °[LA]/[Catalyst] molar ratio = 30. “[LA]/[initiator] molar ratio.

“Not measured.

Zan, 43748 A55, 20133
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Figure 6. Relationships between molecular weight of Gly-PLA and
[LAJ/[G]molar ratio in bulk polymerization.
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Figure 7. Relationships between melting point of L-lactide ROP
and (a) molar ratio of [LA}/[G]; (b) polymerization temperature in
bulk polymerization.
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