LIGNIN FROM GRAPE STALKS: NANOPARTICLE PRODUCTION

THROUGH SONICATION
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Lignin nanoparticles represent an emerging class of sustainable nanomaterials that can improve the valorisation of this
abundant biopolymer through new applications [1]. This study focused on optimizing the production of lignin nanoparticles
through sonication, using minimal amount of chemicals possible, while achieving small particle size and maintaining colloidal

stability.
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Lignin solutions were prepared by dispersing extracted lignin in deionized water and Tween 20 and Tween 80 surfactants
(0,05%), followed by overnight agitation. The solutions were then ultrasonicated at 80% amplitude for 15 minutes with a 10-
second pulse cycle, while being maintained in an ice bath to prevent overheating. The synthesized nanoparticles were

characterized using Dynamic Light Scattering (DLS) and Transmission Electron Microscopy (TEM) to evaluate their size and

morphology.
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Figure 1 - Lignin nanoparticles size (nm) Figure 2 — TEM images of the lignin nanoparticles obtained through ultrasonication. A — Lignin nanopatrticles in water;
obtained through ultrasonication from lignin B- Lignin nanoparticles in Tween 20; C- Lignin nanoparticles in T80.

dispersion in water, Tween 20 and Tween 80.

This study shows that it is possible to obtain spherical lignin nanoparticles with sizes ranging from 200 to 300 nm using
ultrasonication with minimal use of chemicals. The addition of surfactant (Tween 80) was essential to avoid aggregation of
nanoparticles. The developed methodology demonstrates a simple and efficient approach for producing spherical lignin

nanoparticles.
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