%36 % 4 2 M [ s S R (¢ Vol. 36, No. 2
2023 4F 2 POLYMER BULLETIN Feb. . 2023

CREFRREHNERUSDELFNTAR

HEFERTRELBREE A AR 3 e
LA S5RGBT 7 RE RS B AL 1022115 2. o SR 2% B A 27 9 BF T4 MR T 40 95 0% L0 100190)

FE . Tl EARIFARREEE R LCE R R R L EERR . PGA) Al AL FI A 20 PGA B TR & I R Ao F
WG ECEE, AU R AR 048 G WA/ 5 3 & W51 & 35T 2 28 TR (GL) B & WHE , 1R
RTHOEE G Sn) 8 (AD VB (Zn) Tl (Ze) 5 R 45 7 Che 025 (OR) LR 2 (OC (O R) L Z Bk 73 i
(acac) Al B (COOXF L ACTEFF IR B A LA T AS PGA B3 2 AL A . SEE0 45 R & g oo 4 F GL FF 3R
REWEE RIS PGA 4y T B P 1 BE AR i 52 i 355 . T FL 42 J Fh 28 0 3558 ) PGA &%, ) 4 1677 3k
R GL JF IR BB & 106 e 76 W 1K £k 790 v J38 700 g BsF () D T e BAJA 5 & 9 Ak 5 T L . 405 0 485 4R 1k B & BT 1%
PGA HAG BRI,

KRR RS WHRAR; FHRRE; OF

Study on Metal Compounds as Catalysts for Ring-opening
Polymerization of Glycolide
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(1. National Institute of Clean-and-Low-Carbon Energy . Beijing 102211, China; 2. Key Laboratory of
Engineering Plastics s Institute of Chemistry, Chinese Academy of Science, Beijing 100190, China)

Abstract: In the industrial production of polyglycolide (PGA) perpared via ring-opening polymerization (ROP)
of glycolide (GL), the catalysts used play a significant role in controlling the polymerization reaction and the
molecular weights of the resultant PGA products. In this study of ring-opening polymerization of glycolide using
various metal compound catalysts and hydroxyl initiators, the effects of different metal centers (tin, aluminum,
zinc and zirconium) and different ligand structures (alkoxy, carboxylate, acetylacetonate and halogen) on the
ring-opening polymerization reaction of glycolide and the coloring issues of the resulting polymer were investiga-
ted. It was found that the metal used dominantly determined its catalytic activity and the color of the PGA prod-
ucts obtained, while the anionic ligands showed only limited influence. Among the catalyst systems studied. the
tin metal center catalysts exhibited the highest catalytic activity, enabling rapid and complete conversion of the
GL monomer even at very low concentration. Moreover, the PGA products obtained from the tin or zirconium
metal center catalysts possessed the most desirable color attributes.
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Figure 1 Scheme of the ring-opening polymerization of PGA
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synthesized using various catalysts
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Figure 3 STA curves of GL and products synthesized using various catalysts (DSC and TGA curves)
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Table 1  Synthesis of PGA with different metal-based catalysts
No. Catalyst [p]"/(dL/g M? X 10" /(g/moD) Conv. (1, %

PGA-Sn(Oct), Sn(Oct), 1.95 41.0 100
PGA-SnCl,+2H,0O SnCl,*2H, 0O 1.93 40. 2 100
PGA-SnCl, SnCl, 1.82 35.9 100
PGA-Sn(acac), Sn(acac), 2.23 53.4 100

PGA-Sn(OED," Sn(OED, — . 0
PGA-Al(acac) AlCacac) 4 1.12 13.9 59.2
PGA-AI(O-iPr), Al(O-iPr), 1.02 11.5 62.6
PGA-Zr(acac) , Zr(acac), 0.96 10. 3 46.6
PGA-Zn(acac), Zn(acac), 1.15 14.5 60. 1
PGA-Zn(O-iPr), Zn(O-iPp), 1.27 17.7 82.0
PGA-Zn(OA0),+2H,0 Zn(OA0),+2H,0 1.16 15.0 67.1

R A& [M]/[1]=1000 (mol/moD) ., LFI = m () /m (g, =0. 1 mg/g, RN IRE T=180 ‘C, RN IIAl t =3 h; 1) FtEAs
JE G AR DR E2) KT i T 1gM, = 1. 9593 X [y]+1. 04528 17, 3) Mufk 3, il AL, Conv. (g, % =100% —
wt g, WA R Hp RS B R (wi g, YO TGA RIS 4 RV ARS S5 GL Mk,
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Figure 4 Monomer conversion and intrinsic viscosity

histograms of PGA synthesized using various catalysts
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catalyzed with various metal-based catalysts
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Figure 6 Color map of PGA synthesized with various metal-based catalysts
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