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Fig.1 Photopolymerization of TEGDMA initiated by CQ/DCPO in N,
(A} R,-time, (B)p-time; [CQJ:6 % 10 *mol/L; [DCPO}(wi%):0) 05 1) 0.5; 2) 1.0; 3) 2.0; 4) 3.0

ZH, FREARSR VM UUETIRAOEE, ENORBELEP™) REFE 60% ~
T0%ER.

Table 1 Comparison of photopolymerization of TEGDAM initiated by CQ/DCPO in air and in N,

Air N,
DCPO
(wt) % R™ %107 plim gt R x 108 plm b
(mols™!) (%) (s) (mol*s™1) (%) (s)
0 1.51 37.8 257 0.94 69.1 238
0.5 2.17 36.8 254 1.03 66.3 235
1.0 2.39 37.0 258 1.14 63.7 229
2.0 2.63 38.5 264 1.37 61.8 223
3.0 3.04 36.9 269 1.54 60.9 216
CQw1):1%
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REFTHE, W% 1 IR, TUERE =% -2
RIS S B oS0, BT nE T R, 72 [/ 4
DCPORERET, R,HEZSR THRERATE
HGE— 1, BAMUE R T PIoTRMAZGE.

ngIE*’ﬁ'TﬁXI':’]%H:—F cQ %ﬁfiﬁi I.60 4;)0 S(I)O 12100 l6b0 20100
ﬁﬁ.%?ﬁ"&%i‘ﬁﬁ%ﬂﬁﬁi‘ﬁﬁf%ﬁﬁiﬁﬁ* CQ Irradiation time (s)
B, WS CQUEHEODISSm)M |
RWAE 2 iR, ATUERITER SR TIRPIL 1opo systems with insadistion time in Ny or in air
B, 85— CQURM CQREZS TR IR [0q).6x10 2mol/Li[DCPO1:6% 10 “mol/L;
1}, i CQ/DCPO K FEH CQ # B A R4 1,3.CQin N, and air, 2,4:CQ/DCPO in N, and air
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FENEEELERFESEETALH L LML, CQ o T4 BH TNHENL
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Table 2 Effects of photopolymernization of TEGDMA initiated by different CQ/PO combination systems

Adr N;
System R,%10°(mol*s™ ") F.(%) R, x10*(mol*s™ ") P(%)
cQ 1.42 14.3 0.20 14.6
CQ/DCPO 2.81 ‘ 29.3 1.64 25.3
CQ/DBPO 2.57 24.1 1.17 17.5
CQ/CMHP 0.36 8.0 0.85 19.4
CQ/TBHP 0.18 2.5 0,64 0.1

CQ:3.0(wi)%; PQ:3.0(wt)%; i=350s (irradiation time)

B2 PR LUA B CQ AL it DCPO.DBPO LRI R R FH T MFIA R
EHE, W CQ Mt E CMHP, TBHP 4 A & R R WAL, XATaEE T HE &
AR EFEES, € CQ RAEMEEN, £ A EENIELY A hE(ROO
CQH- A &M %™ ER & # T, E1151% TEGDMA & 4 5% £ 5 DCPO >
DBPO>CMHP> 8 — CQ>TBHP. EE S H#EM R T, CQ/ L €k £ R, A
S MM, M CQ/ |k S £, sl R B R B AE, BENSIEXAE§GHEE DCPO>
DBPO> B.— CQ>CMHP > TBHP.
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VISIBLE LIGHT POLYMERIZATION OF ACRYLATE INITIATED BY
CAMPHORQUINONE/PEROXIDE COMBINATION SYSTEM

NIE Jun, ZHOU Wenhui, LI Miaozhen, WANG Eriian”
( Institute of Photographic Chemistry, Chinese Academy of Sciences, Beijing 104101)
LINDEN L.A., RABEDK ].F.
(Department of Dental Biomaterials Science, Karolinska Institute, 514104 Huddinge, Stockholm, Sweden)

Abstract Visible light photopolymerization of triethyleneglycol dimethacrylate (TEGDMA)
initiated by camphorquinone(CQ) and peroxide (PO) combination systems were studied with
photocalorimetry for the purpose on dental materials. As comparison with CQ alone, the
systems composed of CQ and peroxides PO are more effective. The results obtained indicated
that the peroxide added, such as dicumyl peroxide (DCPQ), di-tertbutylperoxide ( DBPQ)
greatly accelerates the polymerization rate (R,) and shortens the time of R,"™* reached
( #max )» however their corresponding hydroperoxide, such as tert-butylhydroperoxide
{ TBPO) and cumyl-hydroperoxide { CHHP) appears a less efficient. The reaction mechanism
of the synergistic effect for CQ/PO systemn was suggested to be a energy transfer process
from excited CQ" to peroxide, which results in a significant facilitation of the active radical
generation from peroxide. The rate-enhancement of polymerization was also found in the
presence of oxygen.
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