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Abstract: In this study, the bulk and solution polymerizations of L-lactide using an aluminium compound, meth-
ylaluminoxane (MAO), were performed. In the bulk polymerization, the conversion of polymerization was increased with
increasing the amount of catalyst in feed. The largest molecular weight (Mw), 60800 g/mol, was shown at the MAO
amount in feed of 0.15 mmol, and Mw was decreased above 0.15 mmol of MAO in feed. At the 0.15 mmol of MAO
in feed, turn of frequency (TOF) was the highest, and it was decreased with increasing MAO amount in feed. In the solu-
tion polymerization, the induction time of 30 min was shown. The conversion of polymerization was linearly increased
with the polymerization time, and the highest Mw, 54700 g/mol, was achieved at the polymerization time of 6 h.

Keywords: methylaluminoxane(MAO), poly(lactide), L-lactide.
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Table 1. Aluminium Organometallic Catalyst

Abbr. MAO
CHs
Structure Al
O
n
Name Methylaluminoxane

plzdlg vkE 9We 20 mL vial ©]€3kom, 5= oil
bathS AR&-atd LA skA 418131 Glove boxellA 2 g9
L-lactideS ¥ o]F 5 schlenk lineS ©]-&3te] A4 £9]7]
oA ZulE YWar 130°C2] oil bathollA] LFAIZE FF ik
g & TS BRI ozl F3A= MCE o83t
o 321 § methanoll] X AR FHAE 2T o
=2 gujet FElg H s Bt A 12 T AR Bt
AgAzsIAT. Eule] 2 0.15, 0.3, 0.6, 1.2 mmolZ W
s T

PLA 4= & 82 glove box ¥ schlenk 71&S
o]-gsto] Hi FL7|stl AAS AeATE T w2
nlzdlg vkE YWe 20 mL vial ©]€3kom, 5= oil
bathS ARE-sle] A3 FA181 T Glove boxoll A 1 g<]
L-lactideZ ¥ o]&  schlenk lineS o] &3lo] 24 £917]
o] Zull 0.15 mmolZ} &2l toluene 5mL 23 110 °CE]
oil bathollX] UAAIZE &<t wtalgiet. vhe-ks & F3Al
£ methanolel] 3 9 wikel & 23 o= gujjo} £
siolth A8 E FA= sk B A A = K E
b AFAZSAT. TF A 05, 1, 2, 3, AR ¥
sA T

8 A BN, I7Ae] g ARSFANE R (differential
scanning calorimetry, DSC, Dupont TA 2010)E8 A3l &
A8t 2~3 mgd] AEE ¢Fva Aol sl dav|R/
spollA & ol#S AAB7] 8l 20~200 °C7HA] 5 °C/min
2 £52 12} scanstSith L & TS 2% HLlolA] 23k
scandte] 2|50 2% (glass transition temperature, 7,)?} =
=4 (melting temperature, T,y S4 3T 5%E PLAS
M,, M, 18]35 PDIM/M)E 43171 $131 WatersAl<]
Breeze ZZ 13 0|A] pump(waters 1515), RI Detector(waters
2414), column(Waters styragel HR 4E and HR SE)E& 73
ot A F 332 wpE 72 F(gel permeation chromatograph,
GPC)E AH&-83lTh. o] &7 & 2A] tetrahydrofuran(THF,
J.T. Baker, HPLCE)E 40 °ClA 1 mL/min®] 502 S
Foth o 7HA] RS polystyrene standard sampleZ
calibration curves 2t § Aol ARSI AEALe]
Z FA12 FTIR spectrometer(Thermo Scientific, Nicholet
6700)5 ©]-8-3iTt.
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Figure 1. Conversion of PLA as a function of the catalyst amount
in the bulk polymerization.
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Figure 2. Number-averaged molecular weight (M,) and TOF of

PLA as a function of the catalyst amount in the bulk polymeriza-
tion.
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Figure 3. DSC curves of PLA prepared with MAO at bulk poly-
merization.

Table 2. Results of L-lactide Bulk Polymerization Using MAO Catalyst®

Catalyst Tir_ne Yield Conversion TOF? M, PDI Tm
(mmol) (min) (2 (%) (h) (g/mol) (0
0.15 33 0.50 25 42 60800 1.3 172.3
0.3 32 0.74 37 32 31200 1.5 164.3
0.6 26 0.88 44 23 16600 1.5 150.8
1.2 20 0.91 45 16 9300 1.3 143.0

“Polymerization condition: L-lactide=2 g, temperature=130 °C. “Measured in mol of L-lactide consumed/mol of Al in catalyst - h.
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Figure 4. FTIR spectra of PLA.
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Figure 5. Conversion of PLA as a function of polymerization time
in the solution polymerization.
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Figure 6. GPC curves of PLA prepared with MAO at solution poly-
merization.
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Table 3. Results of L-lactide Solution Polymerization Using MAO Catalyst’

Catalyst Time Polymer Con. M, PDI T
(mmol) (h) (8) (%) (g/mol) °C)
0.5 0 0 - - -
1 0.06 6 24000 1.3 166.1
0.15 2 0.30 30 33700 1.4 166.6
3 0.53 53 52600 1.5 167.5
6 0.54 54 54700 1.4 168.1

“Polymerization condition: L-lactide=1 g, temperature=110 °C, solvent = toluene of 5 mL.

Zan, 43948 A35, 201543
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