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Abstract : The effect of the silicon acrylate as a reactive additive on the UV-curing photo-
polymerization reaction was studied by micro raman technique. For the study, acrylate systems and
Darocur 1173 were used as oligomer and monomers, and a photo initiator, respectively. The content of
silicon acrylate was within the range of 0-3 wt%. The extent of photo-polymerization reaction as a
function of depth from the air interface was obtained from the conversion ratio of acrylate double bond
calculated from the intensities of measured bands at 1410 cm ' and at 1635 cm'. Micro raman
spectroscopic technique can be an useful tool for the investigation of the factors, which can affect the

reaction progress, such as oxygen inhibition, composition of the formulations, depth, etc..
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Fig. 1. The structure of the silicon acrylate.
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Table 1. Composition of the tested formulations (wt %)

Sample name
UVOE UVOE1 UVOE3
Film forming components
Polyester Acrylate (EB830) 40 40 40
TMPTA 35 35 35
TPGDA 20 19 17
HDDA 5 5 5
DC 1173 4 4 4
Silicon acrylate 0 1 3

TMPTA, TPGDA and HDDA are reactive diluents; DC1173
and silicon acrylate are a photoinitiator and a photoreactive
additive, respectively.

TMPTA: Trimethyol propane triacrylate.

TPGDA: Tripropylene glycol diacrylate

HDDA: 1.6-Hexandial diacrylate

DC1173: 2-Hydroxy-2-methyl-1-phenyl-propane-1-one

Vol.17, No.3, 2004

slov), 3712wk
1

Aol %%?E‘ 5t A= 4] Sk, UV E 24}
o] HRSA)7] & 1300-1700 cm’ ol UERl= -C=C-
olF A%T IHH o= FASYY. Fig 2v 35Y
Hhgo] dofuby] olFe] A A5 F3HEel st
of g% ukel Ao WE njolaz 2t AdEed
< 13001700 cm’ Jojoll A BAF A2 AT A
02 ARE AE FFEL IHEA & UVOEQ]
th. Tl we e T3 Axel 2F olFd we
274 23 (confocal volume)2- BHAE}7] Yok RE
»~HEAL F Holel FHF CH,- ZF o (1450
) ANE 12 T3 A a] Ay 1% 450 cm”
o tist iAol A2 WERgith AHER AelA
E 4 Sl uhe} go| olz=dr|e] o F AR #-E
I v Addez A o Al7[E Holi §lof Wk
o] A A== B3} 301?&% o 4= gk g
2 A 14109 1635 cm' ol Zb7h Tk o] % A

@]
o
A
%
off
&
il

(R-CH=CH»)¢] CH;, #3 A%E3} C=
Z8pdel A Ameh g § outeks nlashd olE

o 4717 343 gage 2 5 .



1 = 2 5
228 o9, 5

1635 cm”’ l

1410 cm™

Unreacted Liquid ‘

relative Intensity

Form air Interfce

\ Oum % 1300 1350 1400 1450 1500 1550 1600 1650 1700
Form the substrate Interfce em™

Fig. 2. Depth profiles of UV-curing of polyester acrylate,
UVOE, the reactive acrylate groups are marked
by arrows. All spectra were normalized to C-H
band at 1450 cm-1 (marked as*) that was not
affected by the photo-polymerization.

HORRE Alg zlold e F9 uhe A

It
T 1 HErl g olad oAt Agsw U
3 5 Stk C=C o]F AT ABLS UV 24} ¥
F3gol 2stel WE w71t J)gk a4
Hozny 72} 0, 1, 2 4 mold BT AEavE
Hell vehd olF A (C=C #HE o (1410 om'

m
o 1635em )¢ A7) wWElE BEF F, by AL ol
sof paln .

Ane a(%)= T_L
7ML UV ZALF 7 oA Al=e 1410 cm’

52 1635 em” ™ A7] oli [Ili= UVE ZANs}e] 5
F e A171 F doln wimte) mrozny A7 d
&

A% e

S Fhuet Frowiy Azl el veh

Stk Fig. 301 UEhdl uisk go| AT g e

Rl el A4 ARl Ewiel 71uke 2w

o BB olF AT Agel 4F 0 ¥l el
3|

frger*
sl ® 0%
g 1%
& 3%
94 |

Conversion (%)
©
N
T

©
o
T

st

1 " 1 n 1

12 16 20 24
Distance from the surface (um)

88 -

e

Fig. 3. Conversion of UVOE containing ca.0-3 wi%
silicon acrylate as a function of depth. The
conversion(%) was calculated using the band at
1635 em ™.
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