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Abstract : Blends of poly (acrylic acid—co—maleic acid) (PAM) with poly (vinyl alcohol) PVA) were pre—
pared in distilled water. PVA/PAM/saponite (PVA/PAM/SPT) nanocomposite films were prepared with
various clay contents by using the solution intercalation method. The variations of the dispersion,
morphology, and thermo—mechanical properties of the nanocomposites with clay content in the range O
to 9 wt% were examined. Up to 3 wt% clay loading, the clay particles were homogeneously dispersed
in the PVA/PAM blends. However, some agglomerated structures form in the polymer matrix above a
clay content of 7 wt%. The thermal stability of the hybrids was increased linearly with increasing the
clay loading up to 9 wt%. The maximum strength and modulus were obtained at a clay content of 7
wt%. Thus, the addition of small amounts of clay to the PVA/PAM blends produced PVA/PAM nano—
composites with improved the thermo—mechanical properties.
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Figure 1. XRD patterns of PVA/PAM nanocomposite films
with various clay contents.
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Figure 2. SEM micrographs of (a) 0, (b) 3, (¢) 7, and (d) 9
wt% SPT in PVA/PAM nanocomposite films.
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Figure 3. TEM micrographs of 7 wt% SPT in PVA/PAM
nanocomposite films increasing the magnification levels from
(a) to (b).
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Table 1. Thermal Properties of PVA/PAM Blend Nanocomposite
Films with Various Clay Contents

600 b

Clay Ty T AHy, e wtg

(Wt%) (0) (C) dJd/g (O (%)
O(pure PVA/PAM) 86 219 23 215 7
3 92 220 22 216 9

5 91 220 21 219 11

7 92 218 21 219 13

9 92 220 23 219 16

“At a 2% initial weight—loss temperature. “Weight percent of
residue at 600 C.
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Figure 4. TGA thermograms of PVA/PAM nanocomposite
films with various clay contents.

Table 2. Mechanical Tensile Properties of PVA/PAM Blend Na-
nocomposite Films with Various Clay Contents

Clay Ult. Str. Ini. Mod. EB.

(wt%) (MPa) (GPa) (%)
O(pure PVA) 118 4.03 10

0 (pure PVA/PAM) 136 4.81 9
3 141 5.01 7

5 148 5.34 6

7 148 6.04 5

9 131 5.51 4

“ Elongation percent at break.
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