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Lignin Micro-and Nanoparticles

Lignin nanoparticles have emerged as a prospective alternative to fossil-based chemicals and products for several prospective
added-value applications. Due to their structural variety and biodegradability. This review sheds light on a recent trend in
nanolignins and related nanocomposites research. It highlights anti-solvent precipitation, self-assembly, and interfacial crosslinking
as the various nanolignin synthesis methods. The chemical alteration of nanolignin and compounds with inorganic materials or
polymers, as well as the fabrication of diverse nanocomposites, are also detailed. Advances in a variety of high-value applications
are also discussed, including food packaging, biomedical, chemical engineering, and biorefineries [1].

The fact that most lignins are only soluble in water at alkaline pH limits their commercial usefulness, however the possibility for
creating aqueous lignin nanoparticle dispersions has been demonstrated. As a result, the creation of lignin nanoparticles and other
nanostructures has piqued researchers' attention in recent years. Because of their increased surface area, nanostructured materials,
particularly those in the 1 nm-100 nm range, have unique characteristics, and their significant chemical and physical interactions
are determined by surface characteristics. As a result, a nanostructured material with the same composition might have significantly
different characteristics than a larger-dimensional material with the same content. As a result, potential applications include a safer
alternative to hazardous nanoparticles, drug delivery systems, hydrophobic molecule transport, UV barrier enhancement,
antibacterial, antioxidant characteristics, polymer reinforcing, and electrode material.

Lignin nanoparticles have the potential to be biodegradable carriers of biocidal actives with a low environmental impact. Using two
distinct lignin precursors, Kraft (Indulin AT) lignin and Organosolv, we describe the colloidal production and interfacial design of
nanoparticles with variable surface characteristics (high-purity lignin) [2-5].

The production of novel, high-value materials has been proposed using Lignin Micro-and Nanoparticles (LMNPs) generated from
by-products of pulp and paper and biorefinery activities. The practicality of LMNPs as long-term alternatives to synthetic or
mineral-based particles is determined by scale-up, production costs, and applications. Improvement of mechanical characteristics of
polymer nanocomposites, antibacterial and antioxidant characteristics, and impregnations on hollow lignin drug carriers for
hydrophobic and hydrophilic compounds are only few of the applications. Carbonization of lignin nanostructures can also lead to
high-value applications, such as energy storage in supercapacitors.

On the basis of ethanol evaporation, an enhanced approach for lignin precipitation from organosolv wasted liquors was devised.
The procedure prevents lignin incrustations in the reactor, improves the filterability of the precipitated lignin particles, and
decreases liquid bulk in downstream processes considerably. The solubility and softening characteristics of lignin were first
recognised, measured, and used to design an improved precipitation process [6].
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