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Abstract: The differences between single and mixed aluminium catalyst systems in the bulk polymerization of L-
lactide were studied. Al(O-i-Pr);, TMA, TOA and TIBA were employed for the mixed-catalyst systems, and TIBA
was chosen as a reference catalyst. For the A1(O-i-Pr);/TIBA catalyst system, the conversion of polymerization
increased as the composition of Al(O-i-Pr); in the mixed catalyst increased. The molecular weight of the resulting PLA
reached to about 13000 g/mol, and the polydispersity index of the polymer from the Al(O-i-Pr);/TIBA catalyst was
slightly increased than that of single catalyst. The higher molecular weight tail or shoulder was revealed in the GPC
curve. The conversion of the TOA/TIBA catalyst system decreased as the composition of TOA in the mixed catalyst
increased. The molecular weight of PLA prepared with TOA/TIBA catalysts increased up to 14000 g/mol. The Al
compounds-mixed catalysts could produce a higher molecular weight tail or shoulder in the GPC curve, which may
result in enhancement of mechanical properties of PLA.
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Figure 1. Polymerization mechanism of L-lactide using Al(O-i-Pr); as
a catalyst.
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Table 1. Aluminum Organometallic Catalysts
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Table 2. Results on Bulk Polymerization of L-lactide with
Mixed Catalysts of Al(O-i-Pr); and TIBA"

AI(O-i-Pr); TIBA Y(igd CO“(Y,Zr)SiO“ ( g/"lﬁno ) PDI &
0:100 0205 103 11500 1.14 1547
20:80 0503 252 12700 117 1574
40:60 0366 183 11300 117 -
60:40 0558 279 13000 118 1595
80:20 0618 309 13000 122 -
100:0 0511 256 11900 113 1592

“Polymerization condition: L-lactide=2 g, temperature=130 °C, polymerization
time=5 min, total amount of two catalysts=0.1 mmol.
Pnot measured.
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Figure 2. GPC curves of PLA prepared with Al(O-i-Pr); and TIBA-
mixed catalysts.
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Figure 3. DSC curves of PLA prepared with Al(O-i-Pr); and TIBA-
mixed catalysts.

Table 3. Results on Bulk Polymerization of L-lactide with
Mixed Catalysts of TMA and TIBA®

TMA:TIBA Y(‘ge;d CO“(Y,ZBS‘O“ ( g/%"o y PDI (%)
0:100 0205 103 11500 114 154.77
20:80 0216 108 14400 1.19  158.04
40:60 0274 137 14100 120 -
60:40 0.135 6.7 11500 118 156.56
80:20 0.099 5.0 7200 114
100:0 0.021 1.1 5400 111 147.60

“Polymerization condition: L-lactide=2 g, temperature=130 °C, polymerization
time=5 min, total amount of two catalysts=0.1 mmol.
Pnot measured.
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Figure 4. GPC curves of PLA prepared with TMA and TIBA-mixed
catalysts.
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Figure 5. DSC curves of PLA prepared with TMA and TIBA-mixed
catalysts.
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Table 4. Results on Bulk Polymerization of L-lactide with
Mixed Catalysts of TOA and TIBA®

Yield

Conversion M, T,

TOA:TIBA () (%) (g/mol) PDI (08)
0:100 0.205 10.3 11500 1.14  154.77
20:80 0.126 6.3 13200 1.19 15775
40:60 0.065 32 14100 1.20 2
60:40 0.063 32 14100 122 15351
80:20 0.027 1.4 11700 1.27 .
100:0 0.128 6.4 10100 1.13  159.04

“Polymerization condition: L-lactide=2 g, temperature=130 °C, polymerization
time=5 min, total amount of two catalysts=0.1 mmol.
’not measured.
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Figure 6. GPC curves of PLA prepared with TOA and TIBA-mixed
catalysts.
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Figure 7. DSC curves of PLA prepared with TOA and TIBA-mixed
catalysts.
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