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Abstract 

Over the past twenty years, there has been an intense and continuing interest in the 
development of new and high value-added cellulose based materials to increase the 
use of cellulose in consumer and industrial products. Currently, the fastest growing 
research activity is concentrating on nanocelluloses, the novel forms of cellulose, 
because they are renewable, environmentally sound and biodegradable [1]. Of the 
three main types of nanocelluloses (i.e. microfibrillated, nanocrystalline and 
bacterial nanocellulose), nanocrystalline cellulose (NCC) is prepared from different 
cellulose containing sources, such as lignocellulose based biomass, wood, cellulosic 
fibres, etc. by removal of the amorphous phase with acid hydrolysis usually followed 
by an ultrasonic treatment in order to disintegrate the aggregates of liberated 
crystalline cellulose particles [2-4]. NCC is a promising new material with unique 
properties, including nanoscale dimension, high specific strength and modulus, high 
surface area, high crystallinity and unique optical properties, etc. [5].  
 
The overall objective of this work is to provide a short overview of the production, 
properties and possible applications of NCC and to present our latest results in this 
field. NCC was prepared from bleached cotton and linen fibres with sulphuric acid 
hydrolysis. Bleached cotton and linen are attractive sources of nanowhiskers, since 
they can be characterized by high cellulose content. After hydrolysis, low frequency 
ultrasound was applied varying the duration of sonication to study how the length 
of sonication influences the properties of NCC suspensions and those of the films 
prepared subsequently from the suspensions. Changes in size of particles were 
followed by laser diffraction analysis and transmission electron microscopy. For 
characterizing the surface charge of NCC particles zeta potential was measured. Haze 
as well as stability of the suspensions was characterized by the optical haze which 
measures the percent of transmitted light that diffusely scatters. The films prepared 



 

 

from the suspensions were tested by scanning electron microscopy and by 
measuring the haze, oxygen transfer and tensile properties [6].  
 
The results clearly proved that sonication not only affected the disintegration of the 
assembly of cellulose particles, but also affected the individual nanocrystals. 
Furthermore, sonication influenced the properties of the NCC suspensions and had 
significant effect on the characteristics of films cast subsequently from the sonicated 
suspensions. The model films had a compact and dense structure and could be 
characterized by many advantageous features, such as large light transmittance, high 
tensile strength and excellent oxygen barrier property. By surface modification of 
the films, special functions had also been developed.  
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