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Abstract: Surface modification of nano silica was carried out using fluorine and acrylate. The physical properties of
coated films were characterized. C-F and C=C absorption band of FTIR spectra confirmed that hydroxyl groups on the
surface of nano silica was substituted by fluorine and acrylate, respectively. A noticeable increase in contact angle on
coated surface was found due to the appearance of fluorine on coated surface by hybrid UV crosslinking between nano
silica and acrylate coating material. It was expected that this hydrophobic surface may result in good anti-stain properties.
In addition, the hardness of surface was also improved by modified nano silica. This means that the developed organic/
inorganic hybrid coating material has multi-functional characteristics to enhance both anti-stain and hardness as well.
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Scheme 1. Modification of nano silica by 17FTMS, TMA, and
GMA.
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Figure 1. FTIR spectra of nano silica and modified nano silica by
17FTMS.

T34, 1610-1680 cm™ol|A] o}ALH 0| E7] 9] C=C &5

= FRIste] xHo] oladdo|ER MAHUTS ER1s
At

Figure 39 17FTMSEZ%H ¥4 /H&3 Y=z 7t}
17FTMSS} GMACSE W /S Y2 7lF H7be &
FrlslolBgle IY w=uke] ¥ HEZS H7hd ey
7he] kel whal et 2ol B npe} o]
APTE BA %2 olA Y oE ARAE AEe FH
A& 8601 MASHA] e Yeag)7ls H71e o
= 86°¢] 3 FAIsks 43S BTt 17FTMSZRE 3H-S
MAT Yed27ts 1718e o HE524-2 95714 718t
RO, TS S wi%= 582 86°= THA] 7HAEksitt. o]
ok= g 17FTMSS GMAR ¥H 7123 Leale)7le

(3

i)

silica : fluoro(z : mmol)
(2) 1: 4 without GMA
——— (@)1 :4withGMA

4000 3500 3000 2500 2000 1500 1000
Wavenumber(cm ‘1)

Figure 2. FTIR spectra of modified nano silica by 17FTMS and
modified nano silica with 17FTMS and acrylate.
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Figure 3. Contact angle of organic/inorganic hybrid coated films
with 17FTMS modified nano silica and 17FTMS/GMA modified
nano silica.
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Figure 4. Surface roughness of organic/inorganic hybrid coated
PET films with 17FTMS modified nano silica and 17FTMS/GMA
modified nano silica.
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Figure 5. Effect of 17FTMS/GMA modified nano silica on optical
properties of organic/inorganic hybrid coated PET films: (a) trans-
mittance; (b) haze.
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Figure 6. Pencil hardness of organic/inorganic hybrid coated film
with nano silica and 17FTMS/GMA modified nano silica.
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