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Table 1 The catalytic performances of the SO, H-functionalized ionic liquids in the ester exchange polymerization at

different reaction temperatures®

Entry Tonic liquid T(°C) M,(10%) PDI Yield(% ) Appearance
1 [ BsMIm] [ OTf] 120 7.43 1.16 81.6 White powder
2 [ BsMIm] [ OTf] 100 3.93 1.06 59.6 White powder
3 [ BsMIm] [ OTf] 140 5.15 1.32 78.5 Slight yellow
4 [ BsMIm] [ HSO, ] 120 5.90 1.13 82.4 White powder
5 [ BsMIm] [ TsO] 120 3.25 1.20 74.0 White powder
6 [ BsMIm] [ H,PO, ] 120 - - -

7 [ BsMIm ] [ CF,COO ] 120 - - _

a Reaction conditions: 0.1 mol 3-HPM, Cat. 0.5% , 0.1 MPa, 11 h; then 0.082 MPa, 12 h

b no reaction
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Fig. 3 The effect of the [ BsMIm ] [ OTf] amount on the
catalytic performance of ester exchange polymerization
(Reaction conditions; 120 °C, 0.1 MPa, 11 h, then
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Fig. 4 The effect of prepolymerization time on the
catalytic performance of ester exchange polymerization
(Reaction conditions; [ BsMIm ][ OTf] 0.5% ;
120 °C; 0.1 MPa)
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Table 2 The residual catalyst amount (RCA) in the polymerisate

Polymer Cat. M,(10°) RCA(%)*
Tablel. Entry2 [ BsMIm][ OTf]  7.43 0
Tablel. Entry4 [ BsMIm][HSO,] 5.90 0
Tablel. Entry5 [ BsMIm][TsO]  3.25 0

a Determined by Elementar Analysen systeme GmbH
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Ester Exchange Polymerization of 3-Hydroxyl Propionic Acid
Methyl Ester Catalyzed by SO, H-functionalized Ionic Liquids

XU Guo-rong'”, LIU Jian-huan', SONG Da-yong'*, CHEN Jing'*, XIA Chun-gu'

(1. State Key Laboratory for Oxo Synthesis and Selective Oxidation, Lanzhou Institute of Chemical Physics,
Chinese Academy of Sciences, Lanzhou 730000, China;

2. Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract; Employing SO,H-functionalized ionic liquids as catalysts, the biodegradable poly [ 3-hydroxypropionic

acid ] (PHP) was obtained by ester exchange polymerization of 3-Hydroxyl propionic acid methyl ester(3-HPM).

The effects of various ionic liquids, reaction temperature and reaction time on the polymerization performance were
discussed in detail. Meanwhile, the FTIR, NMR and TG-DSC were applied to characterize the products. The PHP
with M, above 1.0x10* and yield above 82% could be obtained when catalyzed by [ BsMIm ][ OTf] under the opti-

mal reaction conditions. In addition, the catalyst in the polymer could be removed completely after washing with

walter,

efficiently avoiding the pollution of the product.

Key words: SO,H-functionalized ionic liquids; 3-hydroxyl propionic acid methyl ester; poly[ 3-hydroxypropionic

acid ] ; ester exchange polymerization



