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Evaluation of UV Curing Process of an Epoxy Acrylate Coating by IR Spectroscopy

ZHOU Gang, CHEN Jian-shan, LUQO Jie
(College of Industry, Central-south Forestry University, Changsha 410004, Hunan, China)

Abstract: A coating for furniture, cured by ultraviolet exposure, was prepared from E-44 epoxy resin and

acrylic acid under an onium salt as catalyst. The curing process of this epoxy acrylate coating was traced to
determine the percent conversion of double bonds both by infrared spectrum analysis and chemical titration
methods, Comparison of the results from the two methods verified the feasibility of applying IR Spectroscopy
to monitoring the curing process of UV-curing coatings on line.
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Fig.1 An IR spectrum of coating at zero second curing time
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Fig.2 An IR spectrum of coating at 90 second curing time

0.58
0.54
0.50
046
042
038
034+
030
0.26

BHE

1650 1600 1550
B fem!
3 aNERER
Fig. 3 IR spectra of coating during curing
times from 0 to 90 second
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Tab.1 Percent conversion of double bonds
by IR spectral analysis method

B kBt El/s Sa Ss S, G/%
t1=0 0. 782 3.786 0. 2066 0
t2="5 0. 461 3. 002 0. 1536 25. 65
t3=10 1, 312 12. 446 0. 1054 48, 98
ty =20 0. 166 3.119 0. 0532 74,25
t; =40 0. 143 5.420 0. 0264 87.22
ts=90 0. 083 10, 131 0. 0082 96. 03
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Tab. 2 Percent conversion of double bonds
by chemical titration method
T/s 0 5 10 20 40 90

E/%  4.07 2.94 2.07 112 0. 50 0,31
C'/% 0 27.76 49.14 72,48 84.03 92. 38
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Fig. 4 Percent conversion of double bonds
at different curing times
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