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Abstract: The effect of synthesis conditions such as carbon nanotube (CNT), 2,2,2-trifluoroethylmethacrylate (3FMA),
and composition of organic-inorganic material in ozone resistance and surface characteristics of ultraviolet cured organic-
inorganic hybrid coating film has been investigated. Coating solution was prepared using tetracthoxysilane (TEOS), silane
coupling agent methacryloyloxypropyltrimethoxysilane (MPTMS), 3FMA, various organic materials with acrylate group,
and CNT, then bar-coated on substrates using applicator, and densified by UV-curing. It was found that ozone resistance
and adhesion of the coating film were strongly dependent upon contents of TEOS, 3FMA, and CNT. Especially, ozone
resistance, adhesion, and surface hardness of coating film with CNT were improved, relatively. Ozone resistance of coat-
ing film with a high TEOS content was increased, but adhesion was decreased. In addition, it was also found that ozone
resistance of coating film was increased with contents of 3FMA. On the other hand, surface hardness was decreased with
increase of 3FMA.
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Table 1. Formulation of UV Curable Hybrid Coating Films and Their Properties

Ozone treatment

Matrix Pencil - adhesion
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T1 0 100 - - 45 45 10 - 3B 0 -
T2 50 50 - - 45 45 10 - B N -
T3 80 20 - - 45 45 10 - 4H X -
T4 80 20 36 - 27 27 10 - 9H 0 -
TS 80 20 - 36 27 27 10 - 2H N -
T6 50 50 - - 50 50 0 - 2H N -
T7 50 50 - - 48 48 4 - HB N -
T8 80 20 - - 45 45 10 2 9H N -
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TI1 80 20 - - 45 45 10 6 9H N N
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Figure 1. Photographs of coating films prepared with different
TEOS contents after ozone treatment: (a) 80 wt%(run. T3); (b)
50 wt%(run. T2); (c) 0 wt%(run. T1).
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Figure 2. Photographs of coating films prepared with different oli-
gomer after ozone treatment: (a) without oligomer(run. T3); (b)
UA(run. T4); (c) EP(run. T5).
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Figure 3. ATR-IR spectra of coating films prepared with different
oligomers after ozone treatment: (a) without oligomer(run. T3); (b)
UA(run. T4); (¢) EP(run. T5).
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Figure 4. Photographs of coating films prepared with different
3FMA contents after ozone treatment: (a) 10 wt%(run. T2); (b)
4 wt%(run. T7); (c) 0 wt%(run. T6).
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Figure 5. ATR-IR spectra of coating films prepared with different
3FMA contents after ozone treatment: (a) 10 wt%(run. T2); (b)
4 wt%(run. T7); (¢) 0 wt%(run. T6).
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Figure 7. ATR-IR spectra of coating films prepared with CNT
2 wt% after ozone treatment for 168 h or 336 h: (a) 2 wt%(run. T8,
168 h); (b) 2 wt%(run. T9, 336 h).

(b)

(©

Figure 6. Photographs of coating films prepared with CNT 2 wt%

after ozone treatment for 168 h or 336 h: (a) without CNT(run. T3,
168 h); (b) 2 wt%(run. T8, 168 h); (¢) 2 wt%(run. T9, 336 h).
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Figure 8. Photographs of coating films prepared with different CNT
contents after ozone treatment for 336 h: (a) 2 wt%(run. T9); (b) 4
wt%(run. T10); (c) 6 wt%(run. T11).
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Figure 9. ATR-IR spectra of coating films prepared with different
CNT contents after ozone treatment for 336 h: (a) 2 wt%(run. T9);
(b) 4 wt%(run. T10); (c) 6 wt%(run. T11).
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Figure 10. ATR-IR spectra of coating films prepared with CNT 6

wt% before and after ozone treatment for 336 h: (a) before ozone
treatment; (b) after ozone treatment.
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Figure 11. XPS spectra of coating films prepared with different
CNT contents after ozone treatment for 336 h: (a) 2 wt% (run. T9);
(b) 4 wt%(run. T10); (c) 6 wt%(run. T11).
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