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Disordering and Ordering during the Nanocrystallization of Cellulose
Treated with Hot Mercerization
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Abstract: The ordering of cellulose was investigated in hot mercerization. A cellulose sample was firstly pretreated with hot
mercerization, then the obtained cellulose was nanocrystallized by using sulfuric acid method. FTIR and XRD were used to
confirm the crystalline transition of cellulose after alkalization. The crystallinity index of cellulose measured by FTIR de-
creased from 43.6% to 41.2% , and the crystallinity of cellulose determined by XRD decreased from 61.3% to 57.8% . The
decrease indicates that alkalization induces the disordering of cellulose. Hydrolyzed in a relatively weak acid condition,
Rosin-Rammler fitting results show the broadening speed of length distribution was slower than that of the un-mercerized
sample. This phenomenon suggests that ordering occurs during mercerization. The comparison of the yield of nanowhiskers
obtained with sulfuric acid hydrolysis method indicates that hot mercerization can not improve the yield of nanowhiskers.
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Fig.1 FTIR spectra of fibers before and after mercerization
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