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Fig.1 MALDI-TOF spectrum of a poly ( D, L-lactide) sample
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Fig.2 'H NMR spectra of poly ( D, L-lactide) samples
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Fig.3 The polymerization mechanism of lactides initiated
by ferric alkoxides
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Tab.1 M, of polymerization products of D, L-lactide using
Fe(OR); as initiators before and after 1 mol/L HCI treatment

M,x Mx M
Rk [I/[M] T/C uh 10 10-4b MY
1.0x107% 130 36 2.568 0.845 3.0
Fe(OEt); 1.5x107* 130 48 3.240 1.278 2.5
1.0x10°* 130 48 1.985 0.823 2.4
1.0x10°* 130 36 1.070 0.470 2.3
Fe(OBu), 1.5x107% 130 48 2.481 1.115 2.2
1.0x10™* 130 48 4.562 1.712 2.7

a.l mol/L HCl AL HAT; b.1 mol/L HQA 4bFE
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Mechanism of Ferric Alkoxides-Initiated Polymerization of Lactide

WANG Xiao-ying , LIAO Kai-rong, QUAN Da-ping, WU Qing
(School of Chemistry and Chemical Engineering, Sun Yat-sen University, Guangzhou 510275, China)

Abstract: The bulk ring-opening polymerizations of D), L-lactide were carried out at 130 “C under the action of ferric
ethoxide and ferric n-butoxide respectively. Both 'H NMR and MALDI-TOF MS analyses indicated that the end groups of
the formed polymer chains were the corresponding alkyl ester end groups of the ferric alkoxieds. ICP-AES measurements
revealed that the iron atoms were chemically bound to the polymer chains. It is suggested from these results that the

polymerization proceeds via a coordination-insertion mechanism involving cleavage of the acyl-oxygen bond of the lactides.
The changes in viscosity-average molecular mass ( M,) of the polymerization products before and afier 1 mol/L HCI

treatment showed that the ligands in Fe (OR); were converted into poly ( L-lactide) (PLA) growing chains.

Key words: ferric alkoxides; lactide; ring-opening polymerization; coordination-insertion mechanism



