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Preparation of nanocellulose by hydrolysis catalysed

using salts with different Fe valency
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Abstract The production of cellulose nanocrvstals
(CHNCs) from vegetble fibres and residuss has been
intensely mvestigated due to the propeties of high
crystallinity and specific surface area of these
nanofillers. The most common method of obtaining
CNCs s by acid hydmolysis with inorganic acids; how-
ever, this method can lead to uncontrolled
depolymerisation of the cdhilose. Thus, this article ex-
amines the use of Lews adds (FeS0,, Fex(50,4); and
FeCls) as co-catalysts in the acid hydrobesis process and
compares their impact on the yield, raduction of particle
size and ervstallinity index of the CHCs. The results
show that the presence of Fe(S04): and Fells m-
proved the vield (50 and 27%. respecively) and de-

probably due to the severe conditions of the hvdmlysis
process that was used. The scanning transmission mi-
croseopy (STEM) images showed a spherical morphol-
ogy for the CNCs obtamed by both inorganic acid and
Lewis acids; once again, this was probably due to the
severe hydmolysis conditions. Thus, the presence of
Lewis acuds in the hwdrolysis process makes it more
efficient because it increases the efficiency of the hy-
dmalvsis in a less comosive environment and with less

prohability of depolymensation of the cdlulose.
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ABSTRACT

In this work. the role of the degree of acetalization of polyvinylbutyral (PVB) on the dynamic mechanical properties of
PVE nanocomposites was evaluated. Nanocomposites reinforced with carbon nanoparticles (pristine or oxidized nmlti-
walled carbon nanotubes, graphene oxide and graphene nanoplatelets) were prepared by in situ addition during the syn-
thesis of PVB from polyvinyl alcohol. It was found that the presence of nanoreinforcements during the synthesis consid-
erably alters the degree of acetalization (AD) of PVB (ca. 65 mol% for the neat polymer). which values ranged from 50
to 77 mol%. Dynamic mechanical analyses were used to calculate the storage modulus and other parameters such as:
factor C, degree of entanglement and adhesion factor, which were correlated with scanning electron microscopy images.
There was a tendency to decrease AD with the increase in the degree of oxidation of the nanoreinforcements, however
this contributed to a better dispersion and adhesion of these to the polyvmer matrix and, consequently, altered positively
the nanocomposite properties.
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