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Preparation and Properties of Silica/Modified Poly(Vinyl Alcohol)
Organic-inorganic Hybrid Gas Barrier Films
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Silica/modified poly(vinyl alcohol) (PVA) organic-inorganic hybrid gas barrier films were prepared by sol-gel
method using silicon alkoxides and modified PVA on polypropylene (CPP) substrates. Oxygen permeances through
the films were measured by a variable-pressure method. Oxygen permeability coefficient of the hybrid was one
order lower than those of poly(vinylidene chloride) (PVDC) and water vapor transmission rate of the hybrid was the
same order of PVDC. Pencil hardnesses of the CPP with the hybrid films were more than 4B. These values were
higher than that of CPP (6B). These properties were thought to be due to well dispersion of inorganic segments
(silica) and organic segments (modified PVA) at molecular level in the hybrid.
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Table 1 The sol compositions of the organic-inorganic hybrids (F10, F15, F20, F30, F40 and F50)

S (B L)
W T
TEOS | MeTEOS | H,0 | HNO, | I—%7 74 <—
F10 0.75 0.25 933 | 0.01 10wt
F15 0.75 0.25 1400 | 0.01 15with
F20 0.75 0.25 1867 | 0.01 20wt
F30 0.75 0.25 28.00 | 0.01 30wt
F40 0.75 0.25 37.33 | 0.01 40wth
F50 0.75 0.25 4667 | 0.01 50wt

(T—EI77 /v —EER7IILOF A FREEDWES)
Table 2 The sol compositions of the organic-inorganic hybrids (N10, N15, N20, N30, N40 and N50)

VA, (£aER)

P TrE TEOS | MeTEOS | H,O0 | HNO, d—F—n
N10 0.76 0.25 140 0.01 10wtk
N15 0.75 0.25 21.0 0.01 15wtk
N20 0.75 0.25 280 0.01 20wtk
N30 0.75 0.25 420 0.01 30wt
N40 0.75 0.25 56.0 0.01 40wtk
NS0 0.75 0.25 70.0 0.01 50wtk

(F—tF—ILEER7 a5 FREROWS)
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Fig. 1 Photographs showing surface morphologies of F10, F15, F20, F30, F40 and F50.
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Fig. 2 Photographs showing surface morphologies of N10, N15, N20, N30, N40 and N50.
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Fig. 8 Water vapor transmission rates of CPP, PVA

PVDC and N40.
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Table 3 Pencil hardness of CPP and CPP with the hybrids (F10, F15, F20, F30, F40 and F50)

membrane | CPP | F10 | F15 | F20 | F30 | F40 | F50

Pencil
Hardness

6B 2B 3B 3B 3B | 4B | 4B

Table 4 Pencil hardness of CPP and CPP with the hybrids (N10, N15, N20, N30, N40 and N50)

membrane | CPP | N10 | N15 | N20 | N30 | N40 | N30

Pencil
Hardness

6B 2B 2B 3B 3B 4B 4B
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