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£ 254nme] 28] AL &ZH L |, p-t-butylbenzoyl)p-methoxybenzoyl)ybenzoyl)dimethoxy-
benzoylDacetyl 7] 7} X &= S Wl ¢ &4 2 BE 347} F U o% 3 benzoyl)dimethoxybenzoyl)
p-t-butylbenzoyl)p-methoxybenzoylyacetyl 7| 7} X &= & W] &AM FFH wgo] 2
dojyr}, o] FEME 23 B33 ¥H-2-2 benzoin, benzoyl peroxide, diacetyl®} #-&
N&Ee] FAAAG v LS W FA EE Srsiden dFAHQ HoP FEHgl
A% BAF 24 2 EXE HATH

Abstract : Five derivatives of diacetyl monooxime ester were synthesized by the reaction
of diacetyl monooxime and corresponding acyl halides and used as photoinitiators, The
relative photodecomposition efficiency by irradiation at 254nm UV light was decreased
in the order of p-t-butylbenzoyl)p-methoxy benzoyl)benzoyl) dimethoxybenzoyl)acetyl de-
rivatives and the photopolymerization tendency with MMA monomer was decreased in
the order of benzoyl)dimethoxybenzoyl)p-t-butylbenzoyl) p-methoxybenzoyl) acetyl derivatives.
The photopolymerization efficiency of these derivatives was superior or similar to that
of the general photoinitiators such as benzoin, benzoyl peroxide and diacetyl. Molecular
weight distribution of the polymers obtained by these photoinitiators was similar to that
of the properties of typical radical photopolymerization.
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Table 1. UV Spectral Data and Melting Points of Diacetyl Monooxime Ester Derivatives,

Formula R Amax(nm) Emax (%) m.p.(TC)
~CH, 220 12,000 91~92/16 mmHeg
(b.p.)
)
I -@- C(CH,), 248 21,000 61~62
0 N-0-C—-R
[
237 18,000 112~115
CH,—C—C @
I OCH,
270 11,000
) 13 ~
CH, OCH. 300 9,600 11
O OCH, 273 23,000 73
2
0.8F 0
0(sec) 0 N-0-C¢3w

Absorbance

200 250 300 350

Wavelength (nm)

rig. 1. UV spectra of diacetyl monooxime ester
derivatives, 1, acetyl ester ; 2, benzoyl ester
; 3, p-t-butylbenzoyl ester : 4, p-methoxybenzoyl
ester : 5, dimethoxyberzoyl ester.
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Fig. 2. NMR Spectrum of DMTE in CCly,
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CH;-C-C-CH,

Absorbance

200 250 300
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Fig. 3. UV spectral change of diacetyl monooxime
t-butylbenzoyl ester (DMTE) with various
irradiation time,
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Fig. 4. Relative photodecomposition of diacetyl
monooxime ester derivatives in MeOH : p-
methoxybenzoyl ester (O), benzoyl ester
(4), p-1-butylbenzoyl ester (@), dimethoxy-
benzoyl ester (@), acetyl ester ().
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Fig. 5. Calibration curve for refractive index vs.

PMMA contencs in MMA at 20C.
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Fig. 6. Photopolymerization efficiency of MMA initiated
by diacetyl monooxime ester derivatives: benzoyl
ester (A), dimethoxybenzoyl ester (@), p-
t-butylbenzoyl ester (@), p-methoxybenzoyl
ester (X), acetyl ester (H).
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Fig. 7. Photopolymerization efficiency of MMA initiated
by DMTE and general photoinitiators : benzoin
{O), DMTE( @), benzoyl peroxide (®), diacetyl
(X), no sensitizer (&),
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Fig. 8. Molecular weight distribution of PMMA
prepared by bulk photopolymerization of
MMA with photoinitiators, DMTE (curve
1) and benzoyl peroxide (curve 2). (GPC
curves with toluene solvent),

Table 2. Molecular Weight of PMMA Prepared by Bulk Photopolymerization of MMA with Two Different

Initiators®.

i Mol. wt, . .
Initiator Mn Mw M:z Mv Dispersity
(5x10° M)

(1) diacetyl monooxime 124,000 193,000 266,000 193,000 155
t-butylbenzoyl ester
(2) benzoyl peroxide 107,000 198,000 341,000 198,000 1.85

* GPC measurements were performed with toluene at 20C by using Styragel columns.
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