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Preparation of UV curable coating solution from
multi functional acrylates and characterization of
optical properties of coated layer on PET film
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Abstract : Ultraviolet curable coating solution was prepared with poly(ethylene glycol)
acrylate oligomer and various mono and multi-functional acrylate monomers. The optical
properties of UV cured coating layer on PET film with acrylate coating solution containing
metal oxides, such as fumed silica and alumina, were also investigated to reduce light
reflection on films. Poly(ethylene glycol) diacrylate which has 575 of average molecular
weight was used as oligomer acrylate, and pentaerythritol triacrylate and dipentaerythritol—-
penta—/hexa acrylate were used as multi-functional acrylate monomers. Also, butyl acrylate
was used to improve the adhesion as well as to reduce glass transition temperature to give a
better flexability. 1-hydroxy cyclohexyl phenyl ketone was used as photoinitiator. We found
out the metal oxides in acrylate coating solution showed a homogeneous dispersion from
energy dispersive spectroscopy data. Transmittance and light reflection of coated PET film
was measured with UV/vis spectrometer and gloss meter, respectively. When 1.00 g of both
metal oxides was added into coating solution, the transmittance and the glossiness were
reduced from 90% to 30% and from 190 GU to 35 GU, respectively. However, adding up to
1.00 g of the metal oxide into coating solution did not affect on the hardness of coating layer
and adhesion between coated layer and PET film. Conclusively, we can control transmittance
and light reflection of coated film by adjusting the amounts of metal oxide in coating
solution.
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Table 1. Adhesion and pencil hardness of UV curable hard coating solutions

Compositions (wt%) Properties
Sample -
N Adhesion| Pencil
0. | PEPHA| PETA |[PEGDA| BA HCPK IPA
(ea/25) |hardness
S-1 16.84 421 8.42 8.42 211 60 25 =2H
S-2 19.05 3.81 7.62 7.62 1.90 60 25 =4H
S-3 20.87 3.48 6.69 6.69 1.74 60 24 =4H

% Solid contents : 40%
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Fig. 2. EDS X-ray map images of PET films
coated with coating solutions

containing SiOz (A) 0.13 g, (B) 0.20
g, (C) 060 g, and (D) 1.00 g.
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Fig. 3. EDS X-ray map images of PET films
coated with coating solutions

containing Al:Os; (A) 0.13 g, (B) 0.20
g, (C) 060 g, and (D) 1.00 g.
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Fig. 4. Visible light transmittance of PET
films coated with coating solutions
containing anti—glare agents.
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Table 2. Adhesion and pencil hardness of PET films coated with coating solutions

containing different anti-glare agents

Adhesion Pencil
Sample No. Si0; (g) Al03 (g) (ea/25) hardness
AF-0 - - 25 2B
AF-1 0.13 - 25 >4H
AF-2 0.20 - 25 =>4H
AF-3 0.60 - 25 =>4H
AF-4 1.00 - 25 >4H
AF-5 - 0.13 25 >4H
AF-6 - 0.20 25 >4H
AF-7 - 0.60 25 =>4H
AF-8 - 1.00 25 >4H
* Base coating solution : 50 g of S-2
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