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Modification of end groups of hyperbranched polyester and its film properties
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(" School of Chemistry and Chemical Engineering ,» South China University of Technology, Guangzhou 510640,
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Abstract: The second generation hyperbranched polyester (HBP-0) was synthesized by the pseudo-one
step method with 2,2-bis (hydroxyl-methyl) propionic acid as AB, monomer, trimethylolpropane as core
monomer and p-toluene sulfonic acid as catalyst. HBP-0 was modified with e-caprolactone and lauric acid to
prepare modified hyperbranched polyesters (HBP-1, HBP-2, and HBP-3). The structure and molecular
weight of HBPs were characterized by FT-IR,' H NMR and GPC. HBP-0 was synthesized with 0. 43 degree
of branching and its molecular weight approached the theoretical value and distribution factor was
1. 72. The film properties of modified HBPs cured by toluene diisocyanate adduct were studied, and the
results showed that the modified HBPs displayed excellent film properties in the gross, impact resistance,
adhesion and flexibility. HBP-3 modified by both e-caprolactone and lauric acid exhibited the best
properties, including lowest viscosity up to 7500 mPa « s, surface drying time of 40 min and pencil
hardness of F. While the corresponding data of HBP-1 and HBP-2 modified only by e-caprolactone or lauric
acid were 7X10° mPa * s, 20 min and HB; 17500 mPa * s, 90 min and 2B, respectively.
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Table 1 Modification formula of HBP-0/g
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Ingredient HBP-1 HBP-2 HBP-3
HBP-0 100 100 100
e-caprolactone 58 — 58
lauric acid 101 101

Note: “—”means no addition of this material.
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Table 2 GPC results of HBPs

HBPs Mncory M, M, M, M, PDI
HBP-0 1178 921 1589 1349 2508 1.72
HBP-1 1754 2880 8150 2525 36233 2.83
HBP-2 2270 1992 3218 2271 5151 1.61
HBP-3 2950 2231 3973 2718 9215 1.78
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Table 3 Film properties of HBPs

HBPs Surface drying time/min  Gloss(60°)  Impact resistance/cm Pencil hardness Adhesion/grade Flexibility/mm
HBP-0 15 89 30 HB 1 6
HBP-1 20 93 50 HB 1 1
HBP-2 90 90 50 2B 1 1
HBP-3 40 91 50 F 1 1

Note:Gloss(60°) means test angle of glossmeter is 60°.
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