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Composite materials reinforced at a molecular scale are called nanocomposites and these
systems have become increasingly popular. These polymer/clay nanocomposites frequently
exhibit excellent physical, mechanical, and other properties [1]. The purpose of present study
is the preparation and characterization of the new nanostructured hydrogel composed of
polyacrylamide (PAAm), methylcellulose (MC) and calcium montmorillonite (Mt).
Composites were prepared at different mass ratios of montmorillonite and hydrogel: HMt1
(50% de Mt), HMt2 (25% de Mt), HMt3 (12.5% de Mt), HMt4 (6.25% de Mt) and HMt5
(pure hydrogel). The composites were characterized by swelling measurements and infrared
spectroscopy (FTIR). We also calculated the kinetic parameters using the model developed by
Ritger and Peppas M/M,, = k.f" [2]. The values of swelling degree at equilibrium (Q.q) were
also determined. The results of the degree of swelling show that as the concentration of Mt
increases the degree of swelling reduced considerably, because the chains of hydrogels
become more dense and resistant, thus hindering its expansion. There was also an increase of
rate constant k, which shows that the presence of clay caused the hydrogel to absorb water
more quickly, but in smal quantities. For hydrogels containing Mt (HMt1-4), the values of n
lie between 0.5 and 1.0, which indicates that diffusion, occurs by anomalous transport.
Accordingly, the diffusion process is governed, at the same time, by diffusion and relaxation
of the chains of the hydrogel. As for the clay without composite (HMt5) the value of n was
approximately equal to 0.5, corresponding diffusion Fickiana [3]. The incorporation of
montmorillonite by the polymeric matrix of the hydrogel could be confirmed in the FTIR
spectra. The composite HMt1 showed characteristic bands as of both the pure clay minerals in
the regions 400-800 cm™ refers to angular deformations of Si-O-M (M = metal), 900 to 1110
cm™ regarding the different frequencies of vibration angular AI-OH-Al, axial strain of the link
Si-O, asymmetric and symmetrical, and the region between 3620-3630 cm’' in which refers to
the axial deformation of structural hydroxyl; as the HMt5 regions of 1466 cm™, 1606 cm !
1668 cm™ and 2990-3600 cm™.
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