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Abstract
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In recent years, researches on organic—inorganic coating films have conducted a

nanocomposite system composed of organic resin matrices having excellent flexibility and chemical

stability and inorganic materials having excellent mechanical properties. The o—phenylphenoxyethyl
acrylate (OPPEA) used as the acrylate monomer has a high refractive index of 1.58, and the
bisphenol A ethoxylate diacrylate (BAEDA) has a low refractive index but improves the chemical

stability of the organic resin. In addition, zirconia used as an inorganic material exhibits excellent
durability and optical properties. In this study, the BAEDA contents in acrylate monomer were

controlled to produce a film with suitable optical transparency. And optimum conditions were
established by comparing the changes in surface properties of PET films detected with pencil
hardness tester, Abbe's refractometer, and UV-vis spectrophotometer. The hydrophobicity and the

dispersibility of zirconia in acrylate monomer were much improved after modification with »

—methacryloxypropyltrimethoxysilane (MPS), which is a silane coupling agent.
introduced by MPS through FT-IR ATR spectrophotometer

ester C=O bond peak at 1716 cm’!

And the existence of

confirmed the completion of surface modification of zirconia with MPS. In addition, the presence

of silicon atom on the surface modified zirconia was also proved using X-ray fluorescence
spectrometer. When the photocurable hybrid coating was prepared by introducing chemically
modified zirconia into acrylate monomer, the refractive index of this coated PET film was
improved by 1.2%, compared to the only acrylate coated PET film. The homogeneous distribution

of zirconia in acrylate coating layer on PET film was also identified through SEM/EDS mapping

analysis technique.
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Scheme 1. Chemical structures of acrylic
monomers.
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Table 1. Composition of MHZ and MEZ

Component (g) MHZ MEZ
ZrO, 1.0 1.0
n—Hexane 70 0
94.5 % Ethanol 0 70
MPS 0.2 0.2
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Table 2. Compositions of UV cured OPPEA polymers
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Component (g) OP1 | o2 | Op3 OP4 OP5
OPPEA 5.00
I 184 0.060 0.115 0.175 0.230 0.310
reacure (1.5 mol%) | (3 mol%) | (4.5 mol%) | (6 mol%) | (8 mol%)
Table 3. Compositions of UV cured acrylate polymers
Component (g) OB1 OB2 OBR3 OBR4 OB5
OPPEA 5.00 4.85 475 4.65 4.50
BAEDA 0.00 (0 %) 0.15 3 %) 0.25 5 %) 0.35 (7 %) 0.50 (10 %)
Irgacure 184 0.23 (6 mol%)
Table 4. Composition of acrylate coating solutions for PET film
Component (g) OBZ1 ‘ OBZ2 ‘ OBMZ1 OBMZ2 OBMZ3 OBMZ4
OPPEA 4.75 (95 wt%)
BAEDA 0.25 (5 wt%)
Irgacure 184 0.23 (6 mol%)
. 0.025 0.25 B B B B
Original ZrO; 0.5 wiB) | (5 wi%)
0.0125 0.025 0.05 0.25
MHZ1 025 wi%) | (0.5 wi%) | (1 wi%) | 5 wio)
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184 1.5 3 4.5 6 8
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Table 6. Pencil hardness and refractive indices
of OB series films

Sample | OB1 | OB2 | OB3 | OB4 | OB5
Pencil F F H | 2H | 2H
hardness
Refractive| | 0011 608 | 1.600 | 1.596 | 1.586
index

FEHE] A 7HAEA G4 550 nm T}
F& J1Fer 875 %9 OBle #HeHT)
BAEDAZ} 7Fg ol H7He OB59] 79l 88.0
%= Tt HS ks 18, OPPEA
Hrh @de 2488 7HA3 3l BAEDAS] ¥=F
e 2HEY At eEEe 12EES Ut
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Ag 181 2HES s A AR
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£ BAEDAY A7lgel 371845 QU=
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A et

Table 7. Tensile strength of OB series films

Tensile Elongation
Sample strength %)
(kgi/cm?
OBl 70.27 5.06
OB2 77.40 5.17
OR3 81.75 5.22
OB4 108.00 5.17
OB5 112.30 5.11
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=
£y

Table 8. Compositions of MHZ series

Component | 171 |\ 1170 | MEZ3 | MHZ4
(mole)
710, 1.0
MPS 01 | 05 | 1.0 | 20
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Table 9. Refractive indices of acrylate coating films

Property OB-3

OBZ1

OBMZ1 OBMZ2 OBMZ3

Refractive index 1.6000

1.6040

1.6045 1.6050 1.6045
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