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PREPARATION AND STRUCTURE CHARACTERIZATION OF SODIUM CARBOXYMETHYLCEL-
LULOSE/MONTMORILLONITE NANOCOMPOSITES
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(1. College of Material Science and Art Design, Inner Mongolia Agricultural University, Hohhot 010018; 2. Lanzhou Institute of
Chemical Physics, Chinese Academy of Sciences, Lanzhou 730000, China)

Abstract: Sodium carboxymethylcellulose/montmorillonite nanocomposites were prepared by a solution intercalation technique. The
effects of the pH value of sodium carboxymethylcellulose solution, reaction temperature, reaction time and the mass ratio of sodium
carboxymethylcellulose to montmorillonite on the organic degree of nanocomposite were investigated. The structure of the samples
was characterized by X-ray diffraction, infrared spectroscope, scanning electron microscope and transimission electron microscope.
The thermal property was measured by thermogravimetric analysis. The results show that sodium carboxymethylcellulose intercalates
into montmorillonite interlayer via destroying the crystalline structure of montmorillonite, and the intercalated-exfoliated structure is
formed in sodium carboxymethylcellulose/montmorillonite nanocomposite. The thermal stability of the nanocomposite could be im-

proved, compared to that of sodium carboxymethylcellulose.
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Fig.1 Effect of pH value of sodium carboxymethylcellulose

solution on the organic degree of sodium carboxyme-
thylcellulose/montmorillonite nanocomposites
Mass ratio of carboxymethylcellulose to montmorillonite was
2.67:5; =60 C; t=6h.
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Fig.3 Effect of the reaction time on the organic degree of
sodium carboxymethylcellulose/ montmorillonite
nanocomposite
pH=8; 6=60 C.
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Fig.5 Fourier transform infrared (FTIR) spectra of the mont-
morillonite, sodium carboxymethylcellulose/montmor-
illonite nanocomposites with the organic degree of 15%,
18% and sodium carboxymethylcellulose, respectively
1—Montmorillonite; 2—Organic degree of 15%; 3—Organic de-

gree of 18%; 4—Sodium carboxymethylcellulose.
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Fig.6 X-ray diffraction (XRD) patterns of the montmorillonite,
sodium carboxy-methylcellulose/montmorillonite nano-
composite with the organic degree of 15% and 18%
1—Montmorillonite; 2—Composites with organic degree of 15%;

3—Composites with organic degree of 18%.
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Fig.7 Transmission electron microscope (TEM) photograph of
sodium carboxymethylcellulose/ montmorillonite nano-
composite with the organic degree of 18%
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Fig.8 Scanning electron microscope (SEM) photographs of
the montmorillonite and sodium carboxymethylcellu-

lose/montmorillonite nanocomposite with the organic

degree of 18%
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Fig.9 Thermogravimetric analysis (TGA) curves of sodium
carboxymethylcellulose and sodium carboxymethyl-
cellulose/montmorillonite nanocomposite with the
organic degree of 18%

1—Montmorillonite; 2—Composites with organic degree of 18%.
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