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ABSTRACT : Various half-ester acrylates were prepared from anhydrides and 2-hydroxyethyl acrylate. Pho-
tocurable epoxy modified acrylates were prepared from synthesized half-ester acrylate and neopentylglycol
diglycidylether. Physical properties such as hardness, yellowing, tensile strength and elongation were tested and
compared as the structure of oligomer in cured-film differs. It was found that viscosity of neopentylglycol digly-
cidylether-hexahydrophthalic anhydride (NP-HA) was highest. Hardness and tensile strength of photocrosslinked
neopentylglycol diglycidylether-hexahydrophthalic anhydride were better than those of other photocrosslinked
epoxy acrylates. And 5% weight loss temperature of photocrosslinked neopentylglycol diglycidylether-hexa-
hydrophthalic anhydride was higher than those of other photocrosslinked epoxy acrylates. Value of yellow index
of photocrosslinked neopentylglycol diglycidyl ether-succinic anhydride (NP-SA) was lower than the other pro-
ducts.

Keywords : epoxy acrylate, photocurable, 2-hydroxyethyl acrylate, half-ester acrylate.
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Scheme 1. Synthesis of half-ester acrylates.
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Table 1. Recipes for the Preparation of Half-Ester
Acrylates

HA-HEA SA-HEA MA-HEA
Hexahydrophthalic 5874 ¢
anhydride (0.381 mol)
- . 47133 ¢
Succinic anhydride (0.473 mol)
. . 4677 ¢
Maleic anhydride (0.477 mol)
44.15¢ 5483 ¢ 5533 ¢
2-HEA (0.381 mol) (0.473 motl) (0.477 mol)
BTEAC 0.50¢g 050¢g 050¢g
HQMME 0.05 ¢ 0.05¢g 005¢

~(
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Scheme 2. Synthesis of epoxy acrylates.
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Table 2. Recipes for the Preparation of Epoxy Acry-
lates

NP-HA NP-SA NP-MA
6325 g
HA-HEA (0.234 mol)
50.59 ¢
SA-HEA (0.234 mol)
50.12 ¢
MA-HEA (0.234 mol)
Neopentylglycol 253Cg 2530¢ 25.30¢g
diglycidyl ether (0.117 mol) (0.117 mol) (0.117 mol)
HQMME 0.05g 0.05¢ 0.05¢g
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Figure 1. IR spectra of epoxy acrylates.
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Figure 2. 'H-NMR spectra of epoxy acrylates. (a) NP-HA, (b)
N2-SA, and (c) NP-MA.
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Figure 3. Viscosity of epoxy acrylates.
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Figure 4. TGA curves for UV cured films.

Table 3. Thermal Properties of UV Cured Films

Sample 5 wt% Loss Temperature (C)
NP-HA 279.9
NP-SA 260.1
NP-MA 262.7

F73EY oATA okadyelEe P4 535



536 Kimetal.

T3 AES AA A i 52 A7led AA &
%ol WE do vE 34E dHesd A=E
A3 g HA=E &
S8 1 Figure 50 1
A NP-HAZ} AojiE e s Axrt #=9kon NP-SAS] A=
7} 7V okl o] A= 4
& 4ol W2t Ask o wolAlE A% & LAk
7 UFA H2E, HAE 7]7]Q] QUV testeroll 48]
dolu} 743t ApJAl olAe] AP} A3 2Ee] &3}
E SAAAAN 2] 3 dAE 7ok 3 kel
yellow index (AE): A=} (color difference) ©|EolA] A2}
A S upHo g nlx FFETol|4] A|AT NBS (National
Bureau of Standards) T3l A Ao]E UehyE AEE
Hunter-Schofield®] A=}2] AE=[(AL) +(Aa)* +(4b)* 1"l
28ty Al s AL HA" 2 Yep e colorme-
ters ARS8l 1 e AT AE gho) AEE A
zpolzt zhm wepA vjFAe] Eohs g vehdih
Figure 62 ol FA] olaReo|EL] F3}t FES 60 Cel
A UV #=Zof] =3 F | 2447 w1 FE color-
meter® 579 3}e] Vel Aotk Figure 6914 £
gl5-0] 7 yellow index (AE)7} Al7ke] A5 A
A o ZolxlE AL & 4 et ol UV H3) Al #
o3l oladHe|E I1F°] A3}t Fel QUVHIeA <
7 A4 AYRAE BFozH HF ] FAk3} whgo]
3| wkgo] o EAlE]olA] AlZke] A yellow
index (AE)7} o] & Z 22 AYZtEch =3 NP-SAS] AE
7} 7B B e 2o iAol s g AYS
& 5 gtk B dAyelA $AR 3TR] 235 oF
A] otz o) E oA NP-SAL] AE7} Al7ke] Aol w)
g} #H3Pl Ho] g8k BA4E yveligich o= NP-HA
2] A% cyclic ring?) T2l 7]218b, NP-MAS] A5+
o]F AFe At Wit F4E F2E XTI 9
A BAs T UFA = Aol A6 23] PRkg-o)

30
8 20
<2
&
5
o 10
(&)

NP—SA
Samples

NP—HA NP—-MA

Figure 5. Pendulum hardness of UV cured films.
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Figure 6. Yellowing index of UV cured films.
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Figure 7. Tensile properties of UV cured films.
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