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Abstract : Blends of poly (acrylic acid—co—maleic acid) (PAM) with poly (vinyl alcohol) (PVA) were obtained
by solution blending. The blends were solvent—on to a film to examine thermo—mechanical properties
and gas permeability. The transition temperatures (7 and 7,) of the blends remained constant regardless
of PAM contents. However, the values of enthalpy changes corresponding to melting transition (4F,)
and initial degradation temperature (7;) were decreased with increasing PAM content. The values of
ultimate strength and initial modulus gave the maximum value at the 12 wt% PAM then decreased with
further increase of PAM content up to 15 wt%. To measure the gas permeability of the PVA/PAM blend
films, the PVA blend solutions were coated onto both biaxially oriented propylene (BOPP) and poly
(ethylene terephthalate) (PET) films. The oxygen transmission rate (O TR) permeability values mono—
tonically decreased with increasing PAM content. However, moisture vapor transmission rate was not
affected by PAM content.
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Figure 1. XRD patterns of PVA, PAM, and PVA/PAM blend
films depending on PAM content.
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Figure 2. Crosslinking and hydrogen bond formation in the
PVA/PAM blend.
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Figure 3. IR spectra of PVA, PAM, and PVA/PAM blend films

depending on PAM content.
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Figure 4. SEM micrographs of (a) O(pure PVA), (b) 6, (c)
12, and (d) 15 wt% of PAM in PVA/PAM blend films.

Table 1. Thermal Properties of PVA/PAM Blend Films with
Various PAM Contents

PAM in blends 7, T A, o2 wetP
(wt%) (C) (C) J/g (C) (%)
0 78 232 82 252 4
(pure PVA)
3 86 221 61 250 5
6 87 219 51 233 6
9 88 218 33 217 6
12 86 219 23 215 7
15 87 221 19 210 7
100 97 - - 181 18
(pure PAM)

3At a 2% initial weight—loss temperature. "Weight percent of residue
at 600 C.

271 3 wt%d wl F28%0) % (Tr) 7} 578 PVA(78 C) K.
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Figure 5. DSC thermograms of PVA/PAM blend films with
various PAM contents.
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Figure 6. TGA thermograms of PVA/PAM blend films with
PAM content.

Table 2. Mechanical Properties of PVA/PAM Blend Films with
Various PAM Contents

PAM in blends  Ult. str. Ini. mod. EB.?2

(wt%) (MPa) (GPa) (%)

0 118 4.03 10
(pure PVA)

3 120 4.42 10
6 129 4.82 9
9 133 4.82 10
12 136 4.81 9
15 131 4.73 7

®Elongation percent at break.

BTt SR 29 A 7] BelRw (7)) 7F Qe 7t
2319t (Table 1). PVAel vl PAMS] ditsrt w7 o
o) o]2]3t A Btk 600 C 7FAA] JolEe] A e
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PAM?] PVAKET} 600 CeollA9] ol Figo] B7] o] £
T IE5% PAMO] o] S718EE 600 Collr 9] FolE Z5
o] Z7kg Zow gelxgtl. TGA A3= Figure 69 LER)
Ak

IAIX ME. Table 29 PVA/PAM EE9] o1 A8 A¥E
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Figure 7. Effects of PAM content on the ultimate strength of
PVA/PAM blend films.
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Figure 8. Effects of PAM content on the initial modulus of
PVA/PAM blend films.
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s}l 150 CollA 587k %ﬂﬂv& HE9] 7k~ FHE(Table 3)
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Table 3. Gas Permeabilities of PET? coated with PVA/PAM
Blends of Various PAM Contents

PAM in blends 0, TR® MVTR®
(Wt%) (ce/m%/day) (cc/m?/day)
Pure PET 43 20
0 43 20
(pure PVA)
3 19 22
6 12 24
9 11 22
12 6 23
15 14 22

#Thickness of PET is 25 pm. bOxygen transmission rate. “Moisture
vapor transmission rate.
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Figure 9. Oxygen transmittance of PVA/PAM blend coated
PET films under 80% relative humidity (Thickness of PET is
25 pum).
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Table 4. Gas Per meabilties of BOPP? Coated with PVA/PAM
Blends of Various PAM Contents

PAM in blends 0, TR® MVTR®
(wt%) (cc/m?/day) (cc/m?/day)

Pure BOPP 2080 7

0 950 7
(pure PVA)

3 950 7

6 860 7

9 710 7

12 550 7

15 690 7

®Thickness of BOPP is 20 um. "Oxygen transmission rate. “Moisture
vapor transmission rate.

2400

2000

05 Transmittance
(cc/m?/day)
— [
Do D
o o
o (=}

[es}
(@}
(=)

400

0 0 3 6 9 12 15
(pure BOPP) (pure PVA)

PAM Content (wt%)

Figure 10. Oxygen transmittances of PVA/PAM blend coated
BOPP films under 80% relative humidity (Thickness of BOPP
is 20 pm).
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