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Fig. 1  Chemical structures of monomers and initiators
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Fig. 2 Typical kinetics curves for polymerization of dimethacrylates: (a) polymerization rate as a function of irradiation time, (b) double

bond conversion as a function of irradiation time and (c¢) polymerization rate as a function of double bond conversion
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Table1 P', RY™, t,4 and Pp_for polymerization of UDMA/TEGDMA (70/30, W/W) and Bis-GMA/TEGDMA (70/30, W/W)

[BDO] (wt% ) P (%) Ry (s™h) Lina () Ppow (%)
0 44.7+1.2 — — —

Bis-GCMA/TEGDMA 0.2 63.5+0.7 0. 0060 +0.0009 64.1+0.8 30.6 0.5
0.5 67.9 0.4 0.0103 +0.0002 35.3+1.1 29.2+1.9
(70730, W/W) 1.0 70.2 £0.5 0.0164 +0.0005 21.3+1.5 26.9+1.2
2.0 73.4 +0.1 0.0243 +0.0001 14.3 +0.4 26.2 +0.8
0 70.9 0.9 0.0387 £0.0003 13.6 £0.4 29.3 £0.5
UDMA/TEGDMA 0.5 74.2 £0.5 0.0647 +0.0001 10.1+0.2 33.1+0.7
(70730, W/W) 1.0 75.8 0.2 0.0729 0. 0009 8.9+0.5 33.7+£0.3
2.0 77.4 0.3 0.0818 +0.0004 8.1+0.1 33.1+0.2

CQ = 0.5 wt% , exposure for 4 min
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Table2 P',R™, ¢

max

and Pp,,,. for three Bis-GMA/TEGDMA mixtures

Ratio (W/W) P(%) Ry (s™") Lax (8) Pp (%)

30/70 74.7 £0. 4 0. 0068 +0. 0008 112.9+0.6 45.3 0.9

Bis-GMA/TEGDMA 50/50 73.3 £0. 1 0. 0079 +0. 0002 69.0£1.3 35.6 +0.7
70/30 70.2 £0.5 0. 0164 +0. 0005 21.3%1.5 26.9 1.2

CQ = 0.5 wt% , BDO = 1.0 wt% , exposure for 4 min
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Fig. 3 Effect of Bis-GMA/TEGDMA ratio on the initiating
reactivity of CQ/BDO initiating system
CQ = 0.5 wt% , BDO = 1.0 wt%
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Table 3  Viscosity and surface tension of Bis-GMA/TEGDMA and Bis-GMA/HDDMA

Bis-GMA/diluent Concentration Surface tension® Viscosity* (mPa-s)
diluent type (wt% ) ( x10*(N/m)) 25°C 37C
TEGDMA 30 34.8 0.5 1375 497
HDDMA 28 33.6 0.3 1968 592

* From Ref. [12]
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Fig. 4  Comparison of Bis-GMA/TEGDMA (70/30,
W/W) and Bis-GMA/HDDMA (70/30, W/W) with
0.5 wt% CQ/1.0 wt% BDO
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Fig. 5 Effect of chemical structure of reactive diluent on
the initiating reactivity of CQ/BDO initiating system
CQ = 0.5 wt%
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EFFECT OF MONOMER CHARACTERISTICS ON PHOTOINITIATING
ACTIVITY OF CAMPORQUINONE/1,3-BENZODIOXOLE SYSTEM

Su-qing Shi', Qin Zhang', Na Gao', Shou-hua Zhang’, Yong-kuan Gong', Jun Nie’
ey Laboratory of Synthetic and Natural Functional Molecule Chemistry of Ministry of Education
(" Key Lab y of Syntheti 1 N I Functional Molecule Chemistry of Ministry of Educati
College of Chemistry & Materials Science, Northwest University, Xi’ an 710069 )
(* State Key Laboratory of Chemical Resource Engineering, College of Materials Science and Engineering ,
Beijing University of Chemical Technology, Beijing 100029 )
* College of Chemical and Materials Engineering , Hebi Vocational and Technical College, Hebi
(* College of Chemical and Materials Engineering, Hebi Vocational and Technical College, Hebi 458030

Abstract Real-time infrared spectroscopy ( RT-FTIR) was used to study the effect of chemical structure of
oligomer, reactive diluent and the ratio of oligomer and reactive diluent on the initiating activity of
camphorquinone (CQ)/1,3-benzodioxole (BDO). The results showed that,urethane dimethacrylate (UDMA )
with a low viscosity was prone to chain transfer reaction and had hydrogen donating ability. In the
polymerization system with high content of UDMA , UDMA could be used as a competitive hydrogen donor to
interact with the exited CQ, which significantly influenced the interaction of exited CQ and BDO. Another
commercial oligomer 2,2-bis[ 4-(2-hydroxy-3-methacryloxypropoxy ) phenyl | propane ( bis-GMA) with a high
viscosity exhibited a high reactivity. When it combined with reactive diluent triethylene glycol dimethacrylate
(TEGDMA) in the formulation, a relatively less amount of TEGDMA ,i. e. 30% , could greatly reduce the
viscosity of the monomer system and have little influence on the reactivity of Bis-GMA. At the same time, the
Bis-GMA/TEGDMA (70/30,W/W) system with a lower viscosity could greatly improve the mobility of the
free radical active species,which was beneficial to improve the initiating activity of CQ/BDO.

Keywords Camphorquinone, Benzodioxole, Monomers, Initiating activity



