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Characterization of Spherical Mesoporous Aerogels from
Regenerated Bamboo Fiber
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Abstract To obtain uniform and stable cellulose aerogels, spherical cellulose aerogels were prepared by titration suspension and
vacuum freeze drying method using regenerated bamboo fiber as the raw material. The results of Fourier transform infrared
spectroscopy (FTIR), X-ray diffraction (XRD) and scanning electron microscopy (SEM) show that spherical cellulose aerogels are
typical cellulose II structure, and the internal structure was a porous network—like one. The specific surface areas of all spherical
cellulose aerogels exceed 240 m*/g. Besides, the pore sizes of spherical cellulose aerogels are below 15 nm, and the minimum density
of spherical cellulose aerogels is up to 37 mg/em’. These data indicate that spherical cellulose aerogels have high specific surface
areas and small pore sizes. The results of thermal gravimetric (TG) analysis show that the maximum heat loss temperatures of large,
middle and small cellulose aerogels are 364.4, 357.3 and 354.2°C, respectively, while the maximum heat loss temperature of
regenerated bamboo fiber is 354.0°C. Spherical cellulose aerogels have potential applications in sewage treatment, sea oil removal and
heavy metal ion adsorption.
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Fig. 1 FTIR spectra of different samples
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Fig. 2 XRD patterns of spherical cellulose aerogel
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Fig. 3 Surface morphology, edge morphology and cross—section morphology of different samples
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Table 1 Diameter and density of different—sized spherical
cellulose aerogel
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Fig. 4 Nitrogen adsorption/desorption isotherms and BJH pore size distribution curve of
spherical cellulose aerogels with different sizes
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Table 2  Pore structure data of different-sized spherical cellulose aerogels

e A/ (m?-g™)

e AT WAL R TR S AL TR AL (e’ Ltz
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gk 267.25 16.71 250.54 0.7412 11.09
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Fig. 5 Thermogravimetric curve of regenerated bamboo fiber and spherical cellulose aerogels with different sizes
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