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The demand for exploring eco-friendly and advanced materials for sustainable development with

exceptional physicochemical properties is increasing day by day. Recently, nanocellulose in its

all form such as cellulose nanocrystal,cellulose nanofibers, and bacterial cellulose gain great

attention in both research and industrial areas due to their appealinginherent properties such as

excellent mechanical properties, high concentration of hydroxyl groups for modification,

highsurface area, lightweight, and biodegradability. However, the hydrophilic nature of

nanocellulose restricted its utilization invarious applications, but the presence of a functional



group on its surface provides a platform for surface modificationthrough various

techniques.Becausenanocellulose has a high elastic modulus, rigidity and a low thermal

expansion coe_cient, it is an excellent material for polymer reinforcement. Nanocellulose has

high crystallinity. The cellulose molecules are arranged in a regular lineand the intra- and

intermolecular hydrogen bonds make cellulose a relatively stable polymer andimpart the

cellulose fibers with high axial sti_ness and strength to cellulose fibers. The tensilestrength of

nanocellulose is much higher than that of steel wire and general carbon fiber, reaching 7.5–7.7

GPa, while the density (1.6 g/cm3) is only one-fifth of that of steel. Moreover, nanocellulosehas a

high specific surface area with a large number of exposed hydroxyl groups, which is

beneficialfor the grafting or crosslinking of other substances to obtain different surface properties

forsurface functionalization. Chemical modification of the surfaces of nanocellulose increases

itsdispersibility of nanocelluloses within organic solvents or matrices. In addition, because ofits

high specific surface area, the adsorption capacity of nanocellulose is high, which can be

furtherenhanced by chemical modification.Because of these advantages, increasing attention was

paid to the applicationof nanocellulose in composite materials. Its potential applications include

engineering plastics,biodegradable plastics, biomedical materials, water purification material

andelectronic component materials.

The two directions for the development of nanocellulose reinforced polymercomposites are

functionalization and mass production, which essentially caters to the demandfor better, stronger,

cheaper and more variety in materials. In fact, many of the current challengesrepresent the

development potential of this field. Regardless of theory, technology and application,any small

breakthrough may propel the whole industry toward a major milestone. Nanocellulosereinforced

polymer composites are playing an increasingly important role in the following

applications:engineering plastics, functional films, biosca_olds, catalysts, drug carriers,

adsorption materials andflexible electronic components, with more potential applications under

investigation. Thus, with furtherresearch, nanocellulose reinforced polymer composites are

expected to become the most valuablecomposite material in the coming era.


