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Table 1 Structural and thermal analysis of the polymers

Number in 100 units

Aclive

Sample Ny Nr Ng bE* n’ a0 hygrogen ( mmol/g) TE( )
P5 41.0 21.6 37.4 0.5%0 11.5 1.88 1.51 -
P19 38.7 16.1 45.2 0.613 13.4 1.78 1.17 -17.7
P31 36.3 12.1 51.6 0.837 18.4 1.39 0.94 -13.9
P50 32.4 10.5 57.1 0.676 37.8 (.59 0.79 -13.3

* Calculated by Frechet method " s * n = &;_5/8, _1.5:°

o
/y o

X—Y.
~ H
CH;(CH,);;NH “X_Y‘/\H X_Y<H

5 L D T

Number of nr-dodecylamine structure in 100 structural units

. COOCH,CH,0COCH,CH, —
COOCH,CH,0COCH,CH, —

Y=—N

NCH,CH,N {
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Fig. 4 Curing reaction of HPEA with KH560

Tahle 2 Gel contents and mechanical properties of cured coatings

P19/KH560 system

P31/KH560 system P50/KHS60 system

Active hydrogen/Epox 1
Ve rCeeERoNy ERI T 2:1 3:1

1:1 2:1 3:1 1:1 2:1 3:1

Drying time (h) 12 24 36 12 12 24 18 24 48
Gel content 0.91 0.7% 0.52 0.92 0.80 0.61 0.96 0.84 0.66
Hardness® 0.80 0.57 0.31 0.85 0.61 0.35 0.87 0.64 0.39
Impact strength (kg-cm) 40 45 50 40 50 50 45 50 50
Adhesion (grade) 2 2 2 1 1 2 1 1 1

* Compared to standard glass
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INVESTIGATION ON MOLECULAR STRUCTURES AND CURING PERFORMANCES OF
HYPERBRANCHED POLY(ESTER-AMINE)S

TANG Liming, YOU Hu, QI Dongchao
( Department of Chemical Engineering, Tsinghua University , Beifing 100084)

Abstract n-Dodecylamine was used as reaction terminator to control the molecular structures of amine terminated
hyperbranched poly(ester-amine)s ( HPEA) synthesized from phthalicdiglycol diacrylatle and 1-(2-aminoethyl )
piperazine at molar ratio of 1:1 by Michael addition reaction.From the 'H-NMR spectra of HPEA, the degree of
branching increased and the amino active hydrogen content decreased with prolonging the reaction time . HPEA were
further cured with S-glycidyloxylpropyl trimethoxysilane under ambient condition. The highest gel content and best
mechanical properties of the cured coatings at active hydrogen and epoxy group stoichiometric ratio of 1:1 can be
attributed to the stepwise curing process, involving the fast reaction between amino active hydrogen and epoxy
groups, and the slow hydrolysis and self-condensation of methoxysilane groups.

Key words Hyperbranched poly(ester-amine), Terminator, Molecular structure, Stepwise curing, Coating



