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{ Introduction }

@—based polymers from renewable sources are emerging as alternatives to fossil-based plastics due to their ease of processing, durability, biodegradability, lovh
cost, and reduced environmental impact. At the same time, 3D printing (3DP) is attracting attention as a greener alternative to polymeric material production. 3DP
offers high precision, minimal material waste, and allows for complex geometries with good dimensional stability. Among 3DP polymerization methods, vat
photopolymerization (VPP) achieves the highest resolution and complexity, but is limited by the scarcity of commercially available sustainable photopolymer resins. The
composites were printed by using a 60:40 wt% blend of acrylate epoxidized soybean oil (AESO) and tetrahydrofurfuryl acrylate (THFA) as a reactive diluent. Phenyl
bis[2,4,6-trimethylbenzoyl] phosphine oxide (BAPO) 2 wt% was chosen as the radical photoinitiator, all sourced from Merck (Italy). UPM BioPiva™ 395 lignin, sourced
from Metal Tech (Spain) was added at 5 and 7.5 phr as a bio-filler. Firstly, the viscosity and printability of the formulation were evaluated, and the printing parameters
were optimized. Then, the properties of the lignin powders were analyzed by thermogravimetry (TGA), particle size distribution (PSD) and scanning electron microscopy
(SEM) characterizations. Subsequently, photopolymerization kinetic and conversion were monitored by Fourier-transform infrared (FTIR) spectroscopy. Finally,
morphological, thermal, and mechanical properties were evaluated on photocured samples. The resulting 3D printed components demonstrated good dimensional

k accuracy and increasing geometric complexity. /
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Hexagons 3D printed AESO-THFA with different
dimensions: (a)-(c) 80 layers, and (b) 4 layers.
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Intricate geometry 3D printed
objects with same numbers of
layers (100 layers): (g) A-TH, (h)
A-TH+L5, and (i) A-TH+L7.5
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Cubes 3D printed with same numbers of layers (200
layers): (d) A-TH, (e) A-TH+L5, and (f) A-TH+L7.5

Different 3D printed components using LCD VPP have been successfully
produced, showing high resolution, precision and well-detailed
eometries.
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