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Abstract : Aqueous poly (vinyl alcohol) (PVA) solution was modified by using hydrophobic vinyltriethoxysilane (VTEOS) and
then adding different amounts of poly (acrylic acid) (PAA) to the resulting solution. Thermal and mechanical properties, contact
angle, water vapor transmission rate (MVTR) and oxygen gas transmission rate (O.TR) of the film samples fabricated by these
solutions were investigated. The glass transition temperature (Tg) of the VTEOS-modified films was sightly increased and the
value remained unchanged according to the amount of PAA. The tensile strength of the VTEOS-modified films was found to be
9.48~10.72 kg/mm’ which showed no significant difference compared with that of PVA. The film prepared with VTEOS-modified
PVA/PAA (=90/10), of which the swelling and solubility were measured to be 198% and 0%, respectively, showed improved
water-resistance. The MVTR and O,TR for the PET film (thickness 50 pm) coated with VTEOS-modified PVA/PAA (= 90/10)
film (thickness 2.5 pm) were measured to be 11.04 g/m*/day and 3.1 cc/m’/day, respectively.

Keywords : Poly (Vinyl Alcohol), Poly (Acrylic Acid), Vinyltriethoxysilane, Barrier film
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PVA+= PE (Polyethylene), PVAC [Poly(Vinylidene Chloride)],
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Scheme 1. The mechanism of vinyltriethoxysilane modified PVA/
PAA blend films.
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Figure 1. The FT-IR spectrum of (a) poly (vinyl alcohol) and (b)
HO| ApAlL I B 7] $15Fe] contact angle me- VTEOS-modified PVA/10 wt% PAA blend films.
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Heat Flow (W/g)
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Figure 2. The DSC thermogram of heat-treated (25 ‘C/50 C/75 C/

100 C/125 C) VETOS-modified PVA /10 wt% PAA
blend films.
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Table 3. Contact angle, water swelling, water solubility of VETOS-
modified PVA/PAA blend films

Sample Contact angle (°) Water Water

designation Water swelling (%) solubility (%)
PAA-0 (PVA) 49.6 250 28
PAA-5 48.2 202 22
PAA-10 47.8 149 15
PAA-15 453 120 10
PAA-20 - - -
PSA-0 76.2 253 21
PSA-5 72.7 235 16
PSA-10 71.0 198 10
PSA-15 67.4 155
PSA-20 63.1 108 0

Table 2. Thermal properties, mechanical properties, shore a hardness of VETOS-modified PVA/PAA blend film

N DSC TGA ) 5
Sample designation - - Tensile strength (kg/mm®) Hardness (Shore A)
T, Tm Residue (%) at 550 C

PAA-0 (PVA) 38.08 229.08 2.8 10.64 65
PAA-5 39.30 222.50 2.8 10.85 65
PAA-10 40.99 218.12 2.9 11.53 67
PAA-15 41.02 216.04 3.1 10.5 65
PAA-20 41.24 215.85 32 - -
PSA-0 43.6 229.08 9.79 9.84 58
PSA-5 43.46 213.72 13.07 10.02 60
PSA-10 43.34 214.88 13.23 10.72 62
PSA-15 43.25 215.43 13.45 10.20 61
PSA-20 43.28 216.21 12.16 9.48 60
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Figure 3. Contact angle of (a) PAA-0 (PVA), (b) PAA-5, (¢) PAA-10,
(d) PAA-15, (e) PSA-0, (f) PSA-5, (g) PSA-10, (h) PSA-15
and (i) PSA-20.
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Figure 4. The water vapor transmission rate of VETOS-modified
PVA/PAA blend film.
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Figure 5. The oxygen gas transmission rate of VETOS-modified
PVA/PAA blend.
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