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One-Pot Synthesis of Hyperbranched Polymers with Pendant Vinyl Bonds
YANG Hongjun, BAI Tao, XUE Xiaogiang, HUANG Wenyan, JIANG Bibiao

(Jiangsu Key Laboratory of Material surface technology, Changzhou 213164, China; School of Materials

Science and Engineering, Changzhou University, Changzhou 213164, China)

Abstract: Hyperbranched polymers with pendant vinyl groups were synthesized in one step by the self-con-
densing anionic copolymerization of allyl methacrylate (AMA) and 2-hydroethyl methacrylate (HEMA) u-
sing t-BuP, as catalyst. The structure and performance of the resulted copolymers have been characterized
by nuclear magnetic resonance spectroscopy (NMR), triple detection size exclusion chromatography (TD-
SEC), differential scanning calorimetry (DSC) and themogravimetric analysis (TGA). The results show
that t-BuP, is effective for the copolymerization of AMA and HEMA with a very high monomer
conversion. The resulted hyperbranched copolymer exhibited a lower viscosity than their linear analogues
with the similar molecular weight. Its glass transition temperature was about 30.4°C, lower than that of
linear polymer. The branching factor g’ was less than 1 for the whole fractions of the branching polymer.
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Table 1 Preparation of h-PAMA by self-condensing vinyl polymerization

Conv t? M/ MY/ Ry/ n/ i
Sample rb PDI a tg”
/% /h (10*g/mol) (10*g/mol) nm (mL/g)
[-PAMA-1 30:1:1 98.7 5 0.73 1.03 1. 38 2. 81 6.07 0.53 14.5
[-PAMA-2 150:1:1 96. 4 5 1. 86 7.22 3. 34 8. 20 25.9 0.73 42.6
h-PAMA-1 30:1:1 99. 3 5 1. 30 35. 6 6.32 7. 30 17. 8 0. 35 30. 4
h-PAMA-2 60:1:1 99. 2 5 2.00 27.0 5.61 8.0 19. 6 0. 46 37.2

1) Molar ratio of AMA to BA or AMA to HEMA; 2) Reaction time; 3) Determined by DRI detector; 4) Determined by MALLS detec-

tor; 5) Determined by DSC,
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Fig.3 Molecular weight (M, ) dependence of elution time
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Fig. 6  Molecular weight (M, ) dependence of Zimm
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