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Preparation and Characterization of Nanofiber Films and Foams
Based on Ultrasonic Nanofibrillated Cellulose from Wood
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Abstract To obtain the nanofibriled cellulose(NFC) with uniform diameter and high aspect ratio, a chemical pretreatment is employed to
remove the hemicellulose and the lignin of Larix gmelini with a subsequent ultrasonic treatment. The chemical characteristics, the
crystalline type, the crystallinity and the morphological features of the as—prepared NFC are analyzed by the Fourier Transform Infrared
Spectroscopy (FTIR), the X—Ray Diffraction (XRD) and the Scanning Electron Microscopy (SEM). It is shown that the obtained NFC has a
uniform diameter of about 35nm and a high aspect ratio (>280). The crystalline type of the NFC is the cellulose I type, and the
crystallinity reaches 62.8%, increased by 14.2% as compared with the raw material wood. Simultaneously, the high transparent NFC film
and the ultralight flexible NFC foam are also fabricated by using the freeze drying technique.

Keywords nanofibriled cellulose; high frequency ultrasonication; nanomaterials; Larix gmelini
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Fig. 3 Schematic diagram of the sonofibrillation process
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Notes: Small gas bubbles (cavities) irradiated with ultrasound will
absorb energy from the sound waves and grow rapidly with
the high ultrasound intensities. The cavity implodes when the
cavity has overgrown, and the implosion of the cavity creates
shockwaves in a short period of time. This violent collapse
causes direct fiber/shockwave interactions, and splits cellu-
lose fibers into thinner fibrils along the axial direction. Thus,
with the further sonification, the fibers gradually disintegrate
into nanofibers with a width under 50nm.
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Fig. 4 Transmittance of NFC dispersion after
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FTIR spectra (a) and XRD patterns of wood powder and NFC (b)
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Fig. 6 Optic characteristics of NFC film
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