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he incorporation of lignocellulosic materials as a

reinforcing component in polymer composites has received
increased attention, primarily as industry attempts to lessen
the dependence on the unrenewable petroleum supplies and
to follow the concept of a circular economy. Nanofibrillated
cellulose (NFC), derived from cellulose, the most abundant
biopolymer, is one of the most promising materials. One
of the key issues that have been largely investigated is the
compatibility of the NFC with polymers. The main challenge is
the poor adhesion and dispersibility of the NFC in the synthetic
or biobased hydrophobic polymer matrices due to the dissimilar
nature of the components. In this work we applied Kraf lignin
as by product from pulp production for surface modification of
commercial NFC to increase the compatibility with polylactic
acid (PLA), a biodegradable and bioactive thermoplastic
aliphatic polyester. The lignin surface coverage and
morphology was determined by scanning electron microscope
and potentiometric titration. The hydrophilicity/hydrophobicity
effect of adsorbed and polymerized lignin on the 3D printed

composite mechanical properties was also studied. The
results indicated increased hydrophobic character of NFC upon
lignin surface adsorption and enzymatic polymerization that
led to an improved interfacial adhesion with PLA resulting in
increased composite mechanical properties (tensile modulus
and strength at yield).
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