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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 photocrossinked
neopentylglycol diglycidylether-hexahydrophthalic anhydride were better than those of other photocrosslinked
epoxy acrylates. And 5% weight loss temperature of photocrosdinked neopentylglycol diglycidylether-hexa
hydrophthalic anhydride was higher than those of other photocrosslinked epoxy acrylates. Vaue of yellow index
of photocrosdinked 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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2. A

AleF 4 A7, AAfslo| =R Tkl B (hexahydro-
phthalic anhydride, 2% HA), S:A14F =& (sucdinic anhy-
dride, 2F4 SA), A 7% (maeic anhydride, 2Fd
MA)2 AldrichA}l, 2-3fo]=Zx|elel olm deo|E (2-hy-
droxyethyl acrylate, 9Fd 2-HEA)= YR ZujA} ) o sEl
2= 2 A Lol 2 (neopentylglycol diglycidyl ether,
°F NP "AAHT) AlES ARkl T34
2 AR slo|=2 ) mrvEofH 2 (hydroguinone
monomethyl ether, 2F4 HOMME)+= EasmanA}, 3FZ-of| X
e] olm A o|E (hdf-eser acrylae)®} oA o224
o|EE 3] el ARSE Sl WA ER kR
F F=zlo)= (bewyitriehylammonium choride, 2% BTEAC)
+ AldrichA ko] dAleks 748t ARS-stgict 3714
A2E 2-3lo|cEAl-2-ve-1-5d-1- = 2 ul=  (2-hydroxy-
2-methyl-1-phenyl-1-propanone, 2F4 HMPP)S- 1] 4AAHF)
2HE 78t AAlgle]l 1= ARE-SHTh

Bl -l 2¥] o}3P#|o|E2] 4. Scheme 17} Table 1
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39 e o ok b, 3 W49 A
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Hexahydrophthalic anhydride Succinic anhydride  Mleic anhydride
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 58.74 ¢
anhydride (0.381 mol)
. . 473349
Succinic anhydride (0.473 mol)
' . 46.77 ¢
Maleic anhydride (0.477 mol)
2-HEA 44.15g 54.83 ¢ 55.33 ¢
(0.381 mol) (0.473 mol) (0.477 mol)
BTEAC 0509 0.50¢ 0.50¢
HQMME 0.05¢ 0.05¢ 0.05¢
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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
63.25¢
HA-HEA (0.234 mol)
50.59 ¢
SA-HEA (0.234 mol)
50.12 g
MA-HEA (0.234 mol)
Neopentylglycol 25.30¢ 25309 25309
diglycidyl ether (0.117 mol) (0.117 mol) (0.117 mol)
HQMME 0.05¢ 0.05¢ 0.05¢9
AE 34, $R 3R oFA ojzL el
AET S S1ste] Fezeld 25 T2 4% A
70 F oA clmdalo| el ©AE el FAske &
& =T 3 SRAANA A AFE ol et FHshe

Brookfield EngineeringAl] Brookfield viscometer DVII+
S ARRSEITh

23733t 25 AFL FAAE ClFA] o2 E ol E 100 5
T, BANAA HMPP 5 355 £31ste] 3738 vl
= Azl Axd e midES 9As) A%
G2 & £58 fE|gel] 74 250 ume] =1t 78
7] (applicator) = ZH3} F9F =2 FZ (Fuson systems
Co)E F F}o] 250~400 nme] A4S A8k
T 73 255 490k uv A3 A9 A3t 271 300
W/emx 1 lamp X7 mimin (& 3= S8 <= xR}
=)ol it

g A SA. A3 B 4 S AR $Ist
o dFA £47] (TGAYE AH-3}3ich TGA (Perkin dmer
TGAT)E °]g3te 2475 (20 mL/min)3}el] 50~700 T
7H] & E% 10 Cming slo] 743150t}

73} 259 9EY 7 X (Pendulum Hardness). =
77171+ SheenA}2] Pendulum Hardness Rocker (pendulum
weight: 200+0.2 gram, amplitude limits (A2 A1Z1%) : 6
~3)E A3

27 UZFA (Accelerated Weathering) H|2E. 37
3hel A|HE ASTM G53 el Wt Q-Pand A12] westhe-
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g F 2447 viet 7AYol 1 Fe SAsI ol 2
<> W R 12047 53k ARRAlel] xF E AlEE 7AW
o] BYK-GardnerAl2] Colormeter modd A6830°. % 3=
AEE 2487 $138) yelowindex (AE 3H)E 5793kl

7 AR, sk Al QI AR AES Ins
tronAk2] UTM (universd testing maching) Instron 44432 A}
&3t S35k} 50 ume] FAR AR AlEs F

i
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ShGATt 29| HESollA 3=l ol FA] ol e o] E L
EATEE ] 8 FT-Rs 5743t 1 A2
Figure 10 UElgic) shz-ol| ¥ ofmH o] Es} ol
Aleke] wkg-ef 2JsiA] o FA|7} ZNZkEH A 850, 910,
1100 cm* F-Zol| A9 of| ZA] F]o]Ar} AlEpA| I 3450
ot F-Zof| A 9] slo| =8 A T1Fe] B4 To]as) el
L, 1730 om*ellA FAEl ofa e o] 2 ojawE 2 s}
yde] =0 Feolart vehd A & 5 slslen,
16359} 1408 cm'el|A] o} o] E 9] o]F A F]o|a
7} Yepstet
Figure 2°] 'H-NMR ~=EZS ¥ olago]E 3
0|37} 585, 6.11, 6.37 ppmell A UeldE Elg 4= gk
NP-HA 2] 23 E Hoj| 4= 1.20~2.20 ppmel] AA A F-23)
Ab §-2-0] glo]=7} velyltl *H-NMR (CDCl;, ppm)
6.37, 6.11, 5.85 (-CH = CH,), 4.30 (-CH,-O-CO-).

AR 4. FAE oA ofaH o B4 tokgh AF
FEe] Aol wE A= A= WAL Fgure 3
AA B 5 g%e] NP-HA®] A=+ 25 Cell4] 36000 cps
2 7 Egkom NP-SAS] AxE 25 CollA] 3300 cps
7V GeE ElE = Qlvk
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MP-HA

NP-SA

4000 3500 3000 2500 2000 1500 1000 500
Wavenumber (cm™)

Relative Intensity

Figure 1. IR spectraof epoxy acrylates.
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Figure 3. Viscosity of epoxy acrylates.
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Figure 4. TGA curvesfor 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
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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. Tensle properties of UV cured films.
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