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1- Pottassium Hydroxide (KOH), Nacalai Tesque Co., Japan
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3- Platinum/Palladium (Pt/Pd)

4- Field Emission Scanning Electron Microscope (FE-SEM), JSM-6700F; JEOL Ltd., Japan)
5- X-Ray Diffraction

6- Philips X'Pert, Philips Co., The Netherland

7- Crystallinity Index

8- Atomic Plane

9- Arbitrary Unit (a.u.)
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1- Fityk Software

2- Scherrer’s Equation

3- Diffraction Angle

4- Integral Width

5- Gurley

6- Gurley Densitometer (Gurley Precision Instruments Inc., USA)
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Abstract

The alpha cellulose of softwoods (microfibers) was turned to cellulose
nanofibers using ultra-fine friction grinding process, as a simple, fast and one-step
downsizing method. The effect of grinding on fiber diameter, crystallite size,
crystallinity, suspension stability, together with the transparency and air
permeability of sheets made from micro-and nanofibers was investigated. The
average diameter of microfibers and nanofibers was 33+10 um and 28+11 nm,
respectively. The results of X-ray scattering demonstrated that the crystallinity and
crystallite size of microfiber was 79% and 5.1 nm, respectively. During grinding
process, the crystallinity and crystallite size decreased to 73% and 4.6 nm,
respectively. The suspension of microfibers was unstable over checking stability
time, while the nanofiber suspension had a long-term stability. The air-permeability
of microfiber and nanofiber sheets was 320 and 1.06 pmPa™s™, respectively. The
qualitative transparency of microfiber sheet was distinguishably lower than that of
nanofiber sheet.

Keywords: Cellulose microfiber, Grinding, Cellulose nanofiber, Physical properties
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