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Optimization and characterization of sodium carboxymethyl cellulose
with a high degree of substitution prepared from bamboo shavings

YU Xiao-long, LIU Jian, GAN Li-hui, LI Hai-long, LONG Min-nan”
(College Of Energy, Xiamen University, Xiamen 361102, China)

Abstract: The preparation of carboxymethyl cellulose (CMC) with a high degree of substitution ( DS) using
cellulose from bamboo residues is investigated. The factors affecting DS of CMC are optimized by Plackett-Burman Design
(PB) and Central Composite Design. The results of PB indicate that the mass ratio of NaOH and cellulose , the mass ratio
of CICH,COONa and cellulose, and the etherification time are the key factors. The quadratic regression model of these
three factors is established. The optimal conditions are shown as follows ;0. 8 of the mass ratio of NaOH and cellulose, 1. 2
of the mass ratio of CICH,COONa and cellulose,2 hours of the etherification time. Under this condition, CMC with a DS
of 0. 94 and viscosity of 136 mPa-s is obtained. The CMC is characterized by SEM, FT-IR,XRD, and TGA. It indicates
that cheap bamboo shavings could be used to prepare CMC with a high DS.
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