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Lignin Nanoparticles Stabilized Pickering Emulsion as a new platform for
sustainable functional materials
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The main objective of this study was to develop Pickering emulsions using
lignin nanoparticles and to develop a new material design method. First, spherical lignin nano- to
microparticles were synthesized by an aerosol flow method using kraft lignin and lignin sulfonic
acid. To evaluate the properties of the obtained lignin microparticles, morphology, average particle

size, and particle size distribution of the lignin microparticles were investigated. Pickering
emulsions were then prepared using the lignin microparticles, and their stability was investigated.
The results showed that o/w-type Pickering emulsions were formed and stabilized over a period of
several months. As examples of application development, environmental purification materials and
adhesive were synthesized, and their functionality was evaluated.
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Table 1 Scanning electron microscopy of KLNP, prepared by aerosol flow method.

KLNP, 0.1 0.4 mM CTAB/KLNP, Zeta potential, KLNP, 0.1 0.4 mM CTAB/KLNP, Surface tension,
wit%, CTAB, ml =107 mg/mg mv wt%, CTAB, ml  x10° mg/mg mN/m
20ml 0 0.0 -76.1 20ml 1 0.0 72.6
0.5 36 -60.01 2 73 67.3
1 7.6 -34.7 3 14.6 60.4
1.5 11.8 -7.8 4 219 54.2
2 16.4 6.2 5 29.2 56.4
2.5 21.4 14.8 6 36.5 56.7
3 26.9 19.9 7 43.7 55.6
3.5 32.9 23.2 8 51.0 55.6
4 39.5 26.2 9 58.3 54.1
4.5 46.9 278 10 65.6 53.8
5 55.0 29.7 11 729 55.7
5.5 64.2 29.9 12 80.2 54.2
6 74.5 31.8

Feasible behavior of the surfactants onto LNP surfaces
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