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Abstract: Solution polymerization behaviors of L-lactide using single and mixed aluminium catalyst systems were stud-
ied. Triisobutylaluminium (TIBA) was a reference catalyst for mixing. For the Al(O-i-Pr);/TIBA catalytic systems, the
molecular weight of the resulting polylactide (PLA) decreased as the composition of Al(O-i-Pr); increased. The higher
molecular weight shoulder was revealed in their GPC curve. At TIBA of 80 mol% a bimodal GPC curve was shown. The
conversion in the trimethylaluminium (TMA)/TIBA catalysts system decreased as the composition of TMA in the mixed
catalyst increased. The conversion in the trioctylaluminium (TOA)/TIBA catalysts system decreased as the composition of
TOA in the mixed catalyst increased. The unimodal molecular weight distribution was observed with the TOA/TIBA cat-
alyst systems. The Al compounds-mixed catalyst could produce a higher molecular weight shoulder in the GPC curve.
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Figure 1. Mechanism of PLA polymerization using Al(O-i-Pr);.
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Table 2. Results on Solution Polymerization of L-lactide with
Mixed Catalysts of Al(O-i-Pr); and TIBA"

Al(O-i-Pr);  Yield

Conversion M, T,

L TIBA  (2) @ @moy PN O
0:100 0.300 59.9 6400 1.24 140.1
20:80 0.250 499 5700 1.22 _b
40:60 0314 62.8 5100 1.23 132.1
60:40 0.361 72.2 5700 1.25 149.3
80:20 0.338 67.5 5200 1.21 7”
100:0 0.288 57.6 4600 1.19 139.8

“Polymerization condition: L-lactide = 0.5 g, temperature = 110 °C,
polymerization time = 1 hr, solvent = toluene of 5 mL, total amount
of two catalysts in feed = 0.15 mmol.

Pnot measured.
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Figure 2. Conversion and M, with the composition of Al(O-i-Pr); in
the cases of Al(O-i-Pr);/TIBA mixed catalyst.
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Figure 3. GPC curves of PLA prepared with Al(O-i-Pr);/TIBA-
mixed catalysts.
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Figure 4. DSC curves of PLA prepared with Al(O-i-Pr),/TIBA-
mixed catalysts.
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Table 3. Results on Solution Polymerization of L-lactide with
Mixed Catalysts of TMA and TIBA®

TMA:TIBA Y(‘ge)ld CO“(Y)ZSSIOH (g/j‘nf’ol) PDI (OTE)
0:100 0277 553 6400 124  140.1
2080 0224 448 6900 120  138.1
40:60 0153 305 7700 121 1563
60:40 0122 244 6100 118 1499
80:20 0 0 - - -
100:0 0 0 ; ; ;

“Polymerization condition: L-lactide = 0.5 g, temperature = 110 °C,
polymerization time = 1 hr, solvent = toluene of 5 mL, total amount
of two catalysts in feed = 0.15 mmol.

70 12000
60 - ——@—— Conversion
—¥— Mn r 10000
— 50 A
*
§ 40 4 r 8000 E
a 5
5 2
2 30 1 L 6000 £
© 201
r 4000
10 -
0 2000

&
0 20 40 60 80 100
TMA mol% in TMA and TIBA-mixed catalyst

Figure 5. Conversion and M, with the composition of TMA in the
cases of TMA/TIBA mixed catalyst.
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Figure 6. GPC curves of PLA prepared with TMA/TIBA-mixed
catalysts.
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Figure 7. DSC curves of PLA prepared with TMA/TIBA-mixed
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Table 4. Results on Solution Polymerization of L-lactide with
Mixed Catalysts of TOA and TIBA®

Yield Conversion M, T,

TOATIBA (5 %) @mo) P! &
0:100 0.296 59.1 6400 124 140.1
20:80 0213 42.6 6000 1.2 131
40:60 0.175 356 7000 1.0 K
60:40 0.129 25.7 6700 1.8 1343
80:20 0.059 11.8 7400  1.17 K
100:0 0.066 13.1 7400 113 1323

“Polymerization condition: L-lactide = 0.5 g, temperature = 110 °C,
polymerization time = 1 hr, solvent = toluene of 5 mL, total amount
of two catalysts in feed = 0.15 mmol.

Pnot measured.
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Figure 8. Conversion and Mn with respect to the composition of
TOA in the cases of TOA/TIBA mixed catalyst.
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Figure 10. FTIR spectra of PLA prepared with the Al compounds-
mixed catalysts.
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