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Fig.1 Influence of DBC and DEDC on conversion of
MMA

[DIH] =1 % 10 ?mol/L, [MMA] = 2. 83mol/L in
DMSQ Curve A: without sensitize; Curve B: with DBC,
[DBC] = 1 X 10" * mol/L, Curve C: with DEDC,
[DEDC]=1x 10" *mol/L
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Fig.2 The variation of the UV-visible spectra of the
mixture composed of DBC and DIH with irradiation time
{DBC] =1 x 10 " mal/L, [DIH] = 5 X 10" *mol/L in
CHC;, under air atmosphere, irradiation time interval is
30s
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Fig.3 Comparing on the rate of hasic visible
photoinduced reaction of mixture composed of DBC and
DIH in CHCl; OD value of 454nm as reference

curve A: under air aunosphere; curve B: uder Ar
atmosphere, [DBC] = 1 X 10~ *mol/L, {DIH] = 5 x
10 *mol/L
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Fig.4 Comparing on the rate of basic visible light
photoinduced reaction of two mixtures composed of DIH
and DBC and composed of DIH and DEDC, respectively
curve A; DBC+ DIH, {DBC] = 1% 10~ *mol/L, [ DIH]
=5 % 10" ¥ mol/L, OD value of 454nm as reference;
curve B: DEDC + DIH, [DEDC] = 1 % 10~ * mol/L,
[DIH] = 5 ¥ 10" * mol/L, OD value of 484. 7nm as

reference
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Fig.5 the relationship between R, and concentration of

DIH

[MMA] = 2.83mol/L, [DIH] = 1 X 10" * mel/L, in
DMSO
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STUDY OF A NOVEL PHOTOSENSITIVE INITIATING SYSTEM OF
COUMARIN DYE/IODONIUM SALT

GAQO Fang, YANG Yongyuan
{ Institute of Photographic Chemistry, Chinese Academy of Sciences, Beijing 100101)

Abstract The photosensitive initiating system composed of 7-diethylamino-3-(27-N-
methylbenzimidazolyl) coumarin dye (DBC) as sensitizer and diphenyliodonium hexafluoraphosphate (DIH)
as initiator, can be used to initiate the polymerization of methyl methacrylate (MMA) in visible light. When
exposed to visible light, coumarin dye/iodonium salt undergoes quick electron transfer from DBC to DIH and
free radicals are produced. The visible light photoinduced reaction between DBC and DIH is mainly through
the excited singlet state of DBC and thus it is little sensitive to O, . The fluorescence of DBC can be quenched
efficiently by DIH and the change is in accord with Stern-Volmer equation and the quench constant K can
reach 10'2M ~'S™!. The influence of concentration of DBC on the polymerization rate of MMA shows that
coumnarin free radical act mainly as chain terminator in polymerization and has a stronger tendency to
terminate the chain reaction.

Key words Dye-sensitization, Electron transfer, Photosensitive polymerization, Coumarin dye



