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Abstract

At present, try to use of agricultural waste as a cheap source and available resources for the
preparation of cellulose sources and production of cellulose products has spread due to scarcity of
forest wood resources and environmental constraints. In the new research, researchers have used
various agricultural wastes, such as coffee husk, tea plant waste, garlic straw residues, wheat straw,
soybean straw, bagasse, etc. to produce different nanocellulose with different dimension,
morphology and properties. In this study, three palm tree species (oil, sugar and date) were
introduced and biomass and anatomy of a palm tree were described. Then, researches on cellulose
nanostructures from waste and different parts of palm tree (such as empty fruit bunch, rachis,
leaflet, kernel shell, mesocarp fiber, trunk, sheath) was investigated by different pretreatment and
methods (TEMPO oxidation, acid hydrolysis, grinding, enzymatic and ammonium persulfate).
Different methods and cellulose sources have a great influence on the nanocellulose properties
when obtaining nanocellulose.The palm tree and its different parts and wastes have different
percentages of lignin, cellulose, hemicellulose and extractives like other cellulose sources. In terms
of anatomy, morphology, and fibers chemical composition, there are significant differences in the
different parts (such as empty fruit bunch, rachis) of a species of palm tree and the identical parts
(such as empty fruit bunch) in different species., therefore the nanocellulose properties can be
significantly affected by such differences. Compared to cellulose source, different downsizing
methods of cellulose from micro to nanoscale have greater effect on nanocellulose properties. For
example, acid hydrolysis gives cellulose nanocrystals with low aspect ratio and high crystallinity.
Mechanical-based downsizing produces cellulose nanofibrils with network structure and high
aspect ratio and TEMPO-mediated oxidation results in cellulose elementary fibrils with lower
diameter (compared to nanofibrils) and oxidized surfaces. These differences originated from
different types of cellulose sources or the downsizing methods can have significant effect on the
properties of the final products of nanocellulose.

Keywords: Palm Waste, Nanocellulose, TEMPO, Fibers.
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