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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..

% Corresponding author
Phone : +82+(0)62-230-7382 Fax : (0)62-232-8122

E-mail : jayu@chosun.ac.kr

225



lo 2 25 g 1 *
226 Qg T E, fA o}

1. 2 Zdd wE F A3} JPHZE olFslr] $ste
71d dRkHo g 2ole WMHO R FTIR E34¥s &
WS HEE] Y5t AEHE B9 28 T ¢ Ik R 23S w3o] AP weh v #
o U A& d F FH IS E & Atk ol WY &VIE FE&3he C=C °lF Z¥o| AAAL 74 H
< UV 999 4s 2AlEte HA 9] w4 gejan 7} wkgo] dojuf, ¢ @Y AFOE HiHEE C=C
7h TS st AR AsE oA v ¥ A F urt AlEAE AS #EEE Aotk IR
dake Ao, O W] Histe ZEhs FA4 & EFHS AREEE wWE AIRE Yo o] 7hesta Al
F don f7] &ME B8E A @i Ast £t B AR ASVE HESA Folz HH whgo] Yo
wEEg Agibgo] ol HT Bo] Wl RS wu v J99 2Ry oY 59 weERAS 2Esidn
ATE? ol2dt F Tkl 9Jsle] FAHE FTH  BEo| sbsdlth aYEE R EFWHES AHEEte] T
uiete] AslE A AFY FAG A & Y v &5, THE AR, Ak g FF dA, FF
S T Asgze dFEs Fo 290 WY ATk W WAUF T OSS A7t o)FoAx itk E
34E HIES 98 A7 e, #FHel AFSE 3 ATR (attenuated total reflectance spectroscopy)S Ab
FAY] A BER 0] FHEES TR Ao &3l FFH B e XHOERE URE B
JEe Fohs AL ov] 2 LA I’ o wet Yehve wAES RslE #F & 4 9l
gubd o g F As A v w4 e, A AR Zolo]l mE 2~HER (depth profile)S VS F
M4, F AAA 2 VA EFER FAEY o 2y FFE 9 A #HEEE C=C olF
Ak 7 del AR EE 358 SYarEs F2 2% 4% IF wE 1900-1400 cm’o]l 3 IR F5
Zglo2H =2 olmEO|E (polyester acrylate), olZA| hE 2y Bl ol o] J9gLe Be gE Ve
oA LY O)E (epoxy acrylate), S ¢d& olmdH o] EA Wyt YRR 5 wrt M2 HA o)y 3
E (urethane acrylate)’} AF&-5v 74std wiete] 248 Ao olfgo] WEul® v C=C o|F ZAY 2=
olZ2th IFXMAZE WA BEHE AN AEE AFS A3 gt F5 WS Ho|EE AR RHoER
W& ok oplEl 222 FFFe FAT F e v H 239 IAE 249 Y F e vlola= g
zzgdl FF Yola Y o|E (dipropylene glycole  TF EFHS AMESIH AR Zold mE ~HEY #F
diacrylate: DPGDA), EZWEZZ 23 Egoladge] o] u]$ Lolsith

o
o
E (trimethylopropane triacrylate: TMPTA)S-¢] 2:¢lt}? 2 =2 4F ZURE (@edA)e olmEYE
Ae AeE o2 olEE TR ARE-Sto

gurA o2 A3}t Ao FFedoly deEeH 2 AU SlE

54 947t 59 e I¥ES S H3lE 28 AYE gfEe] Agdl nAe 4 vlo|am gnt
of BAo] gEth 17 AYE IFES Aol S AMEslY ATsiath As FARe Zd
Zte 5402 st 44, HEA, WA, Ed 2F ofa g o] E(Bbecry 830)9F WHeA ol olE
S " E&te] vpel] gigk Aol 4ttt A 91 717F 2-370¢) Ri=w, 23 Darocur 1173 (2-Hydroxy-
ok o]2)dh ol E st AHeES F§slal Y& 2-methyl-1-phenyl- propan-l-one)E B AR R ALE-8}
RemE ARE 38 AAE, AR 99, 8, dom HIE oladyolEx oF 03 wi% H/FSHATh
T4 2831 YRy SekaE S gy 2ol vk A% HrtE AYE 38HEe] e 93RS A
A FFELS 015 2% W A$ 94 A3kE A3z dheke] Fo)dtukm v)ghulet AAHo sy
utete] el S FE o ¢HA Jou &% H AR wE 2HEF (depth profile)s #Est] &
o2 H7kE A FES] FAAY] dFe] A A olETh

==

Analytical Science & Technology



vpol o g AREE el obaUd

2. 4 #
2.1, Al
=garEs

UBC

(trimethyol propane triacrylate;

ZT)o2H o}a Y o|E (Ebecry 830:
AREEIG o REmMEE TMPTA
m]2l¢Ahet TPGDA
(tripropylene glycol diacrylate; W]<4/3Ah) 18]3 HDDA
(1.6-hexandial diacrylate; BASF)E AFE-3t3th. & 7hA]
A|Z+= 2-Hydroxy-2-methyl-1-phenyl-propan-1-one (Datro-
cur 1173 : Ciba-Geigy)E AH&SFGR O™, H7HAIZ 2421
A2 olm Y o)E (Goldschmidt AHe] T-Z& Fig. 1
o veht itk

chemical) S

u o u
HQC:CHCOCH2(|;HCHQO(CHQ)3—S|i+0—S‘i+(CH2)3OCH2(|)HCHQOCCH:CH2
n
O CH,  CH, OH

Fig. 1. The structure of the silicon acrylate.
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Table 1. Composition of the tested formulations (wt %)

Sample name
UVOE UVOE 1 UVOCE 3
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
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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.
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Fig. 3. Conversion of UVOE containing ca.0-3 wt%
silicon acrylate as a function of depth. The
conversion(%) was calculated using the band at
1635 em™.
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