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Scheme 1 Schematic representation of proton-transfer polymerization of PPG-DGE and glycerol
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Table 1  Polymerization conditions and results of temperature-sensitive

hyperbranched polyethers®

Yield T, Tq Epoxide LCST

. b ¢
Entry Ratio %) PDI (CYL (Cye (%) (Cys

1 1.0 49 17600  1.53 —26.7 367 1.6 39.6
2 1.2 63 24200  1.94 —28.4 368 3.7 37.5
3 1.5 49 21300  1.67 —31.5 373 4.6 30.5
4 2.0 58 24300 1.72 —30.0 376 8.0 28.3

The feed molar ratio of KH to Gly was 1:5; P The ratio was defined as

PPG’DCE/Cly; ¢ M, and PDI were determined by GPC against
polystyrene standard; ¢ Determined by DSC; © Determined by TGA;
f Determined by "H-NMR : 9 Determined by UV-Vis
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Fig- 1 "H-NMR spectra of hyperbranched polyether
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Fig- 3 Photographs of 1.0 w4 aqueous solution of
entry 2 at 30°C (left) and 45°C (right )
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Fig- 5 Temperature dependence (a) and LCST dependence (b) of

entry 4 aqueous solution with different concentrations
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PREPARATION OF TEMPERATURE-SENSITIVE HYPERBRANCHED POLYMERS
FROM POLY (PROPYLENE GLYCOL) DIGLYCIDYL ETHER AND GLYCEROL

CHEN Hao, JIA Zhifeng, YAN Deyue
(School of Chemistry and Chemical Technology s Shanghai Jiaotong University s Shanghai 200240y

Abstract The hyperbranched polyethers with hydroxyl end groups were prepared by one-step proton transfer
polymerization of commercially available monomer poly ( propylene glycol ) diglycidyl ether and glycerol- The
molecular structure of the hyperbranched polyethers was analyzed by "H'NMR and " C-NMR spectroscopy - The
molecular weight of the obtained polymers ranges from 17600 to 24300, and the glass temperature ranges from
—31.5C to —26.7°C,while the Ty ranges from 367°C to 376°C . The obtained hyperbranched polyethers exhibited
a LCSTtype phase separation in water- The lower critical solution temperature (LCST) values can be tuned by
controlling the feed molar ratio of poly (propylene glycol ) diglycidyl ether to glycerol and the concentration of the
polymer aqueous solutions -

Key words Hyperbranched polymer; Temperature sensitive polymer, Proton transfer polymerization



