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Chemical Extraction and Fragmentation of Cellulose with Bamboo Powder
Junnosuke TSUMURA and Kazuya YAMAMOTO"

Abstract

Cellulose nanofibers are new plant-derived material that is five times stronger and one fifth of density compared with iron. Bamboo has 10 times
more fertility and growth potential than other trees, and the raw material can be secured semi-permanently. The purpose of this research is to extract
nanocellulose from crushed bamboo powder using a chemical method with small apparatus and purify cellulose nanofibers. We have succeeded in
extracting pure cellulose with a fiber diameter of 8-13 pm by chemical treatment using sodium hypochlorite aqueous solution or sodium percarbonate
aqueous solution. In order to make extracted fiber diameter smaller, physical fragmentation using an ultrasonic homogenizer was performed, but the
fiber diameter by the ultrasonic homogenizer treatment made be about 500 nm. Therefore, we performed a subdivision experiment of extracted
cellulose using the titanium oxide / ultrasonic catalysis method in which high-concentration hydroxyl radicals are generated, and characterized using
AFM observation and FT-IR measurement. FT-IR measurements showed the cellulose structure of the product was retained after the ultrasonic
treatment, and the fibrous structure with a diameter of nanometer order was observed by AFM observation. The titanium oxide / ultrasonic catalysis
method could be an efficient way to make the cellulose fiber diameter smaller.
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