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Fig. 1 Structural formula of PEAC
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Fig. 2 A typical * H-NMR spectrum of hyperbranched poly( ester-

amine )}
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Table 1 Analysis of the peaks within & 4.04 ~ 4.18 in 'H-NMR spectra

Intensity ratio®

Piperazine/ TMPTA
54,17~4.18/ & 4.15/ 8 4.10~4.11/ & 4.06 ~ 4.0M & 4.04/
{mol/mol)
& 0.85~0.98 50.85~0.98 50.85~0.98 $0.85~0.98 50.85~0.98
o1 1.81 - - - -
1/8 1.16 0.43 0.29 0.09 0.03
1/1.08 - 0.16 0.44 0.63 0.52

1/0.33 - -

1.78

* Intensity of each peak within & 4.04 ~ 4.18 /total intensities of penks within & 0.85 ~ 0.98
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Table 2 Structural analysis and T, values of PEAC

Structural unit (%)

Piperazine/TMPTA mol/mol) DB\(%) DB %) M, MM, T,(C)
T L D
1/2.00 50.5 41.2 8.3 58.8 28.7 1818 1.325 -£2.5
1/1.67 48.3 36.5 15.2 63.5 45.4 1948 1.347 -
1/1.43 37.3 36.5 18.7 56.0 45.9 272 1.560 -
1/1.20 2.0 53.3 24.7 46.7 48.1 2546 1.842 -11.4
1/1.08 14.2 55.3 30.5 4.7 52.5 3246 3.754 -9.3

DB, : Calculated by Fréchet method; DB, : Calculated by Frey method
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Table 3 Gel content and mechanical properties of cured coatings based
on PEAC

Pizine/TMPTA Gel content Impact strength  Adhesion

Hardness®
(mol/mol ) (%) (emekg) { grade )
1/2.00 89.3 6H 15 4
1/1.67 88.6 6H 15 4
1/1.43 - 5H 20 3
1/1.20 87.4 5H 20 3
1/3.08 83.7 4H 25 2

* Compared to peneil
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STRUCTURAL ANALYSIS AND UV CURING OF
POLY(ESTER-AMINE)S WITH TERMINAL ACRYLATE GROUPS

TANG Liming, FANG Yu, YOU Hu, YU Xiang
( Deparimens of Chemical Engineering, Tsinghua University, Beijing 100084)

Abstract Aliphatic hyperbranched poly (ester-amine )s with terminal acrylate groups were synthesized by Michael
addition reaction between pizine and trimethylol- propanetriacrylate (TMPTA) under various molar ratios, and their
structures were characterized by 'H-NMR, GPC and DSC analysis. The multi-peaks within & 4.04 ~ 4. 18
(RCH,0COR’) in the ' H-NMR spectra were analyzed and the peaks at § 4.15,8 4.06 ~4.07 and & 4.04 can be
assigned to terminal {T),linear (L) and dendritic units { D), respectively. Based on 'H-NMR spectra, the degree
of branching ( DB} for these polymers were calculated by using both the Fréchet method and the Frey methed . With
the molar ratio between pizine and TMPTA increased to 1/1,the terminate units decreased, both of the dendritic and
linear units increased, while M, and M /M  became large and the T, value became high, accordingly . Moreaver,
cured films were obtained through UV radiation of the polymers. The gel contents for the films decreased with
increasing the molar ratio between pizine and 'I‘MPTA; which may account for the changes of their mechanical
properties.

Key words Hyperbranched poly( ester-amine), Degree of branching, Characterization, Curing coating



