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Abstract: UV-curable high refractive index di-functional epoxy acrylate, 4,4'-thiodibenzenethiol diglycidyl ether di-
acrylate, was synthesized from acrylic acid and 4,4'-thiodibenzenethiol diglycidyl ether that was obtained by reacting 4,4'-
thiodibenzenethiol and epichlorohydrin using a direct method (Taffy process). Its chemical structure was identified by 'H
NMR and FTIR. After its dilution with a reactive diluent, 2-phenoxythiol ethyl acrylate as 5, 10, 15, 20, and 30 wt% content,
the relationship between their viscosity and refractive index was investigated. Their degree of cure decreased with increasing
the amount of reactive diluent, and the refractive index of UV-cured film increased with increasing the degree of cure.

Keywords: epoxy acrylate, 4,4'-thiodibenzenethiol diglycidyl ether, Tafty process, UV-curing, refractive index, degree

of cure.
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Scheme 1. Reagents and conditions: (i) ECH, KOH, MEK/IPA,
80 °C; (ii) KOH, H,O/Toluene, 80 °C; (iii) AA, TEA, MEHQ, 90 °C.

toluene(1 L) 713t 0|3l SR/RFE 33] tf A& 31
120 °ColA 743t F7ste] EFlS ebds] Al Az ] Fret
LA o] MAE(85%)S AU

4 ,4-Thiodibenzenethiol diglycidyl ether diacrylate(TDA)
. Rk, SRl E, SRAA], 25 2d FA7F 4R
500 mL %H3-7]1o] TDE(191g, 0.5 mol), AA(72 g, 1.0 mol),
TEA(1.3 g, 12.8 mmol), MEHQ(0.1 g, 0.8 mmol)2S F &}
90 °CollA] WH3-S 33}, oju wkg- A7HEE &2 HA
WMol Ab7H(acid value)S =711 (ASTM D974) wHH-3- AA
o] g Altsls W AI7FE FTIRS] A EFGA o2
Al B4 59320 915 em'e] WA S ERIsl WSS &
0151932, A717F 3 mg KOH/g ©|37}F HS uf Whe-&
Balo] T3t AAAtElS] TDA(BS%)S LAtt.

TEH =ME Y HSHHE M=, Iy 24E2 FAPE
TDAo! w34 3442l 2-PTEAS} 7A3A¢]l BAPOS ©]&
sl AzER oM, 1 24| Table 191 eI =8
A ZAHE 1gS $ A o|FA7F Z”E £ PET E&
(separation film)®] 27 Aol @aL gm)vjolge] F3} st
5 77 dAGES AR LeH, UV A3t =
LichtzenA}e] 100 W 329} 4=2-5¢] 2ke 7ujolo] <]
73718 Ao ARSI TE 5~60 mpm(meter/min)e] &%
2 A3hs-S Agsiion UVA 239y Zole oF 1.5m
Atk olw =3} 2= EITAR] UV PUCK IIE o|&
slo] 243t UVAY Y] =& 261 mW/em™| o,
A3l & FZgEre] FA= 10~20 umATh.

{

of\

o
J::_l
[e5

Table 1. Formulation of Coatings with Synthesized Epoxy
Acrylate

Entry no. R1 R2 R3 R4 RS

TDA 95 90 85 80 70

2-PTEA 5 10 15 20 30
BAPO 1 1 1 1 1
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Figure 1. '"H NMR spectrum of TDE.
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Figure 2. FTIR spectra of TDE (A); TDA (B)
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Figure 3. (a) Acid value and degree of reaction as a function of reaction time; (b) FTIR spectra of epoxy peak as a function of reaction time.
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Figure 4. GPC trace of TDA.
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Table 2. Viscosity of Coating Formulations and Degree of
Cure for UV-cured Film as Reactive Diluent Content

Entry RO RI R2 R3 R4 RS
Content* 0 5 10 15 20 30
(Wt%)

Viscosity 81.0 332 215 13.8 516 1.13
(x10° cPs)

Degree of cure” 97.40 98.13 98.71 99.13 99.07 98.09
(%)

“2-PTEA content. "Measurement at 2 mpm.
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Figure 5. Solid-state (@) and liquid-state (@) refractive indexes as
reactive diluent content.

Table 3. Exposured Intensity of UV Radiation, Degree of
Cure, and Refractive Index (RI) of the Cured Film as a
Function of Conveyer Belt Speed

Belt speed 5 10 20 30 40 60
(mpm)
UViintensity  yoo¢ 2349 1175 783 587 392
(mJ/em?)

Degree of cure

%) 99.13 9831 97.52 92.06 89.17 80.73
RI of 1.6398 1.6394 1.6377 1.6311 1.6309 1.6292
cured film
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Figure 6. TGA thermograms for R3 coating formulation cured
under different belt speeds.
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