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Preparation and surface characterization of cellulose /
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ABSTRACT

Cellulose is the most abundantly generated natural polymer resources, which is capable of rapid
renewal. In this study, cotton pulp was hydrolyzed by sulfuric acid in order to produce nanocrystalline
cellulose (NCC). Then this library produced NCC was incorporated in polylactic acid (PLA) with
nano-sericite (NS) to produce nano-composite and to enhance value-addition to original materials. All
the nano-composites prepared in this study were characterized using atomic force microscopy (AFM),
TGA, and static contact angle analyzer to determine its surface properties.

The optimal condition for hydrolyzing cotton with sulfuric acid entailed a sulfuric acid
concentration 60%, solid-to-liquor ratio 1: 20, temperature 45°C, and reaction time 5 min. The
maximum yield of NCC is 54.4%. Laser particle sizer analyzes shows that NCC had particle diameters
of 58.8~458.7 nm, and an average diameter of 319.0 nm. Static contact angle analysis results suggested
that PLA was hydrophobic, whereas adding NCC and NS increased the hygroscopicity of the composite
surface. AFM analysis suggested that the surface roughness reduced 84.78%. According to FE-SEM
results, adding only 5% NCC and 5% NS can highly increase the surface smoothness of composite. On
the other hand, TGA analysis indicated that adding 5% nanocrystalline celluloses and 5% nanosericite

raised pyrolysis temperature of the composite by ca. 30°C.
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