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Abstract: Polyethyleneterephthalate (PET) film is widely used in various industrial fields such as mobile
phone, display pannel, notebook etc. Recently PET film attached on indium tin oxide (ITO) surface has a role
of high pencil hardness, high refractive index etc. So we synthesized two types of multi-functional monomer
which are epoxy modifed acrylate and unmodified acrylate type using recyclable resource like phloroglucinol,
derived from trinitrotoluene. We studied the effect of multi functional monomer’s chemical structure on the
various properties such as refractive index, optical transmittance, and pencil hardness. We characterized
synthesized multi-functional monomer by qualitative analysis through H NMR. We observed that pencil
hardness of 1,3,5-triepoxide benzene and 1,3,5-triacrylate benzene they have the range of 2~3 H at high UV
dosage of 300 mW. Refractive index appeared the value of 1.54~1.57. Transmittance of all multi-functional
monomers has more than 93%.
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Scheme 1. Schematic description of the synthesis for phloroglucinol from wasted TNT.
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Scheme 2. Schematic description of the synthesis for phlor-
oglucinol based adhesive materials.
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Figure 1. FT-IR spectra of multi-functional monomer by using
KBr pellet and ATR at room temperature.
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triacrylate benzene.
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Figure 3. 'H-NMR (300 MHz, CDCls) spectrum of 1,3,5-

triepoxide benzene.
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400 450 500 S50 600 650 700 750

-
* BO
8
1 — 100mW-4pm
c o 200mW-4m
g J00mWW-dpm
‘E an. 100mW-Sam
5 200mWW-Sum
c 300mMW-Sam
o 20 - 100mWW=10jsm
— 200mW-10m|
300mW-10 (b)
0

400 uin !I;I:I Iﬂlﬂ EIIIH EIIH '.I'!H 750
Wavelength(nm)

—
*
S
g g04 —— 100mW-dum
200mVW-4um
:g 300m W-dum
‘E and - 100m W-Bum
§ 200 W-Sum
c 300mVW-Bum
E 20 4 100mW-10pm
H -~ 200mW-10pm
3000 W-10pm (d)
o

400 450 500 550 600 650 700 750
Wavelength(nm)
(a) 1,3,5-triacrylate benzene of 2.0 wt% photo-initiator,

(b) 1,3,5-triacrylate benzene of 3.0 wt% photo-initiator, (c) 1,3,5-triepoxide benzene of 2.0 wt% photo-initiator, and (d)

1,3,5-triepoxide benzene of 3.0 wt% photo-initiator.

Table 1. Photo-refractive index of synthesis multi-functional
monomer at contents of photo-initiator 2.0 wt%

Sample 532 nm 632.8 nm 829 nm

Reference Base 1.6817  1.6668  1.6539
100 mW-10 um 1.5664  1.5543  1.5408
1,3,5-triacrylate 300 mW-4 ym  1.5754  1.5659  1.5576
benzene 300 mW-8 pm 1.5742  1.5641  1.5594
300 mW-10 um 1.5741  1.5527  1.5553
100 mW-10 pm 1.5714  1.5673  1.5602
1,3,5-triepoxide 300 mW-4 um 1.5757 15700  1.5611
benzene 300 mW-8 um 1.5737  1.5699  1.5614
300 mW-10 pm 1.5720 1.5677  1.5611
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Figure 5. Pencil hardness results of synthesis multi-func-
tional monomer: (a) 1,3,5-triacrylate benzene, (b) 1,3,5-triep-
oxide benzene.
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