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Abstract: The surface modification of nano silica was carried out with acrylate and then organic/inorganic hybrid coating
material was prepared using commercially available acrylic hard coating material with the modified nano silica. UV cur-
ing was carried out for the prepared coating material on poly(ethylene terephthalate) (PET) film and physical properties
were evaluated. FTIR results show that the hydroxyl groups on the surface of nano silica were successfully modified with
acrylate. It was found that inorganic/organic UV curing between acrylate and acrylate modified nano silica resulted in
the improvement of surface hardness and anti-scratching behavior with maintaining optical transmittance but the increase

of haze was noticed due to the increase of light scattering on the rough surface by nano silica.
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Scheme 1. Modification of nano silica by TMS and GMA.
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Figure 1. FTIR spectra of nano silica (a); modified nano silica by
TMS (b, c, d).

Zan, 41404 A35, 20163

A YAt o) ofadd el XVt Bo] S
Ao = o S¥Tt

Figure 3o TMSZ 72 € 427l EHS GMAZ 7l
A3k =22 71e] FTIR spectras 712 o] Y=z 7te}
A JeR AT 29 olA] B vkel Fo], 1730 cm ol A
C=09] 3532, 1610-1680 cm™l|A C=C F+3|2E <)
sle] EHo] ol o|ER /A HASS Lokt

Figure 42} Table 19] U= 2]7ke} TMSS] WESA 7S &
g3le] ol olER WAR UYAe7tE H7IE f57)
slo|lHel= IEAE 0|83t PET 25 Z¥ I £uto
A ze}t et 548 YeRlGith 29ofA B vk}
7ol i Aol A7k 1He Q8 EE Hole vt
A, ofagdo|AZ JfEE YeATE A7khs 49 2H
o] ALAEE BT} o9} A vl E44-L siEA] Y
=ATE Arbeld YAzl S S7MIAR vint
o] S7I8IA ko, MEE YAz 7kE H7ksh

100 |
Q
é 80
3
= 60 [
)
=
=
Z 40|
)
= S
2 Reaction time (1) N
20 —e— 05
——e—— 1
— . 2
0 0 1 3 3
TMA (mol)/silica(g)

Figure 2. Effect of reaction time and TMS/silica ratio on the mod-
ification of hydroxyl group by TMS on nano silica surface.

120

100 F W
= —— ey
£ =T X
5 | e
§ 80
£
g
= 60
-]
-
=

40 ¢ Nano dlica

——— Modified nano silica
20

4000 3500 3000 2500 2000 1500 1000
“"avenumber(cm‘l)

Figure 3. FTIR spectra of nano silica and modified nano silica by

GMA (TMS/Silica=4:1, reaction time 2 h).
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Figure 4. Pencil hardness of organic/inorganic hybrid coated film

with nano silica and modified nano silica.

Table 1. Results of Wool Test for Organic/Inorganic Hybrid
Film with Nano Silica and Modified Nano Silica
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Figure 5. Effect of surface modified nano silica on optical proper-
ties of organic/inorganic hybrid coated PET film; (a) transmittance;
(b) haze.
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Figure 6. Surface roughness of organic/inorganic hybrid coated
PET films with nano silica and modified nano silica.
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