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ABSTRACT
Cellulose is one of the most abundant natural polymeric resources, capable of rapid renewal. In this study, bleached Casuarina
equisetifolia kraft pulp was used as the material and a chemical defibrillation method using TEMPO [(2,2,6,6-tetra-
methylpiperidin-1-yl)oxyl] to catalyze a regioselective oxidation of the glucosidic chains with mechanical agitation to produce nano
microfibrillated cellulose (MFC). The study employed a 24 factorial experimental design to examine the main effects and interactions
of TEMPO dosage, NaBr dosage, NaClO dosage, and reaction temperature on the MFC yield and the interim interactions during
processing. Optimal reaction conditions were established. A dynamic light scattering laser particle sizer, a transmission electron
microscopy (TEM), Fourier transformed infrared (FTIR) spectroscopy, and X-ray differaction (XRD) were then used to analyze the
size distribution, shape factor and changes in the functional groups on the cellulosic chains. The results indicated that the optimal
preparatory conditions for nano MFC entailed a TEMPO dosage of 0.2 mmol/g dry pulp; 2.0 mmol/g of NaBr, and 10.0 mmol/g
of NaClO, and a reaction temperature of 500 , which produced a 81.4% yield. Particle size analysis indicated the product had an
average diameter of 320.7 nm and a mean dimension of 474.0 nm. TEM observations found the MFC to be intertwining long
strands with length of ca. 500 nm and width of 5~10 nm. X-ray diffraction results suggested that the nano MFC retained a cellulose
I crystalline lattice. FTIR spectroscopy indicated that increase in signal intensity at wave number 3000~3600 corresponded to
increase in hydroxyl group numbers, or that the hydrogen bonds among cellulose chains were disrupted. This may facilitate
modification of the functional groups and increase reactivity of the MFC.
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