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o-precipitation method was employed for the intercalation of carboxymethyl

cellulose (CMC) into layered double hydroxide (LDHs) sheets and

preparation of CMC-LDH nanocomposites. CMC-LDH nanocomposites
were synthesized by a reaction of basic solution of CMC with the mixed aqueous
metallic salt solutions of M?* (M?" = Mg and Ni)/AI** ratio of 2. The structure and
morphology of the synthesized CMC-LDH nanocomposites were characterized using
Fourier transform infrared spectroscopy (FTIR), X-ray diffraction (XRD), transition
electron microscope (TEM) and thermal gravimetric analysis (TGA). Furthermore,
the swelling behavior of the nanocomposites was studied in aqueous solutions of
various pH. The intercalation of carboxymethyl cellulose polymeric chains into the
LDH sheets was confirmed by FTIR spectroscopy and XRD analysis. The interlayer
distance of Mg-Al-CMC-LDH and Ni-Al-CMC-LDH nanocomposites was found
to be 1.73 and 2.23 nm, respectively. The XRD patterns confirmed a multilayer
arrangement of CMC polymeric chains between the LDH sheets. TEM analysis
revealed a highly intercalated morphology for the nanocomposites, which was agreed
with XRD data. Thermal gravimetric analysis showed a better thermal resistance
of carboxymethyl cellulose in the presence of LDH sheets, especially for Mg-Al-
CMC-LDH. Thermal stability of CMC in the nanocomposites increased for about
50 °C and 133 °C for Ni-AI-CMC-LDH and Mg-Al-CMC-LDH, respectively. The
obtained nanocomposites revealed a pH-dependent swelling behavior. The swelling
of the prepared nanocomposites increased slowly with increasing the pH from 2 to 10.

However, their swelling ratio increased sharply in pH values above 10.

(*)To whom correspondence should be addressed.
E-mail: yadollahi_mehdi@yahoo.com
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