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Abstract — The effect of synthesis conditions such as various organic material and composition of organic-inorganic
material in ozone resistance and surface characteristic of ultraviolet cured organic-inorganic hybrid coating film has been
investigated. Organic-inorganic hybrid coating solution was prepared using tetracthoxysilane (TEOS), silane coupling
agent methacryloyloxypropyltrimethoxysilane (MPTMS), 2,2,2-trifluoroethylmethacrylate, and various organic materi-
als with acrylate group, bar-coated on substrates using applicator and densified by UV-curing. It was found that ozone
resistance and surface hardness of the coating film was increased with contents of TEOS. It was also found that ozone
resistance of coating film was increased with contents of 2,2,2-trifluoroethylmethacrylate. On the other hand, surface
hardness was decreased with increase of 2,2,2-trifluoroethylmethacrylate. In addition, Surface hardness of coating film
was increased with the addition of aliphatic urethane acrylate. It was also found that the transmittance of coating films
was not influenced by content of TEOS and 2,2,2-trifluoroethylmethacrylate. In addition, the coating film exhibited high

transmittance of above 90%.
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Table 1. Formulations of UV curable hybrid coating solution
Organic Matrix
Sample name Oligomer (wt%) Fluoro polymer (wt%) Monom (wt%) .
UIT E/P 3FMA HDDA TMPTA | noto initiator (nm)
- - 10 45 45
INORG 80 36 - 10 27 27
- 36 10 27 27
- - 10 45 45 Drocur 1173
INORG 50 - - 4 48 48
- - 0 50 50
INORG 0 - - 10 45 45
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Fig. 1. TGA thermogram of coating film prepared with different
organic contents.
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Fig. 2. Ozone resistance test of coating film with different inorganic
contents ((a) INORG 80, (b) INORG 50, (c) INORG 0).
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Fig. 3. FT-IR spectrum of ozone resistance coating film prepared
with different inorganic contents.
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Table 2. Properties of coating film prepared from coating solution with
different inorganic contents

Sample Pencil Hardness Adhesion
INORG 80 4H 5B
INORG 50 B 0B
INORG 0 3B 0B
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Fig. 4. Transmittance of coating films with different inorganic con-
tents.
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Fig. 5. Ozone resistance test of coating film with different fluoropoly-
mer contents ((a) 3FMA 10%, (b) 3FMA 4%, (c) 3FMA 0%).

Korean Chem. Eng. Res., Vol. 50, No. 3, June, 2012

e - ol

3FMA 10
PP s
3FMA 4 \"/\“‘\f

g 3FMA 0
£ '\
[77]
c
©
£log

35;30 3DIDU 25;]0 QUlﬂﬂ 15IUD 1 UIDD

Wavelength(cm™)

Fig. 6. FT-IR spectrum of ozone resistance coating film prepared
with different fluoromonomer contents.
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Fig. 7. TGA thermogram of coating film prepared with different fluo-
romonomer contents.
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Table 3. Properties of coating film prepared from coating solution
with different fluoro polymer contents
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Table 4. Properties of coating film prepared from coating solution
with different oligomer

Sample Pencil Hardness Transmittance
INORG 80 4H 90%
INORG 80 U/T 9H 90%
INORG 80 E/P 2H 90%
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Fig. 8. Transmittance of coating films with different fluoromonomer
contents.
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Fig. 9. Ozone resistance test of coating film with different oligomer
((a) INOEG 80, (b) INORG 80 U/P, (c) INORGS0 E/P).
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Fig. 10. FT-IR spectrum of ozone resistance coating film prepared
with different oligomer.
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