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Study on Photopolymerization Behavior of Dental Restorative Materials
by FT-IR and DPC

Chan-Moon Chungl, Joong-gon Kimz, Jun-Ho Choil, Doo-0Ok Jangl,
Kyoung-Nam Kim® and Kwang-Mahn Kim®

Department of Chemistry, College of Liberal Arts & Sciences, Yonsei University'
Pharmaceutical Research Division, Hanhwa Group R & E Center®
Department of Dental Materials, College of Dentistry, Yonsei University’, Seoul 120-752, Korea

Mechanical properties of compomers would be obtained mainly by photopolymerization by visible light irradiation.
Photopolymerization behavior of two commercial compomers was investigated by FT-IR spectral analysis and differential
photocalorimetry(DPC).

The results obtained were as follow:

1. From FT-IR analysis, it was found that the compomer products were photocured mainly by radical polymerizations of
multifunctional methacrylate monomers. Final conversion values of the polymerizations after exposure to visible light for
60 sec were 67% for Dyract and 59% for Compoglass.

2. Upon exposure the compomers exhibited autoacceleration and autodeceleration, which are usually observed in bulk
polymerizations of multifunctional monomers.

3. Dyract showed higher rate of polymerization and conversion of double bond than Compoglass.
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Fig. 1. IR spectral change of Dyract (a) before and

(b) after visible light exposure.
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Fig. 2. Plot of conversions of Dyract and Compo-
glass vs. exposure time determined in the
FT-IR spectral analysis.
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Fig. 8. DPC curves obtalned for Dyract(a) and Com-
poglass(b).



40 CHSHRIDLINESIAl K252 HI1S 199814

0.6

Dyract

© 05 F
- R U R Compoglass

0 1 2 3 4 5
Time {min)

Fig. 4. Reaction rate as a function of time for Dyract
and Compoglass measured in the DPC
analysis.

Table 1. Kinetic results from the polymerization of
the compomers.

Enthalpy Induction Peak maximum
/g time(sec) (sec)
Dyract 3183 455 64.0
Compoglass 22.48 589 1100
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Fig. 5. Percent conversions as a function of time for
Dyract and Compoglass measured In the DPC
analysis.
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