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Wettability Control of Woody Materials by Polymer Nanoparticles
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Abstract

One of the applications of lignocellulosic biomass is wood thin board (WTB). WTB is formed by
mixing cellulose and lignin particles with a small amount of water and pressing them at a high
temperature. However, WTB has low water repellency (water contact angle of 55 degrees).
Chemical introduction of polymers into cellulose particles for surface modification has adversely
affected WTB formation itself. Therefore, this paper introduces water repellency control by coating
WTB surface with polymer nanoparticles. Polymer nanoparticles were synthesized by subcritical
water emulsification using a microcapillary reactor. The particle size could be roughly controlled
from 30 nm to 5000 nm depending on the flow rate. By a coating of polymer nanoparticles, the water
contact angle increased up to more than 120 deg, and water repellency was greatly improved. A
surface observation of WTB demonstrated that the convective self-assembly of polymer
nanoparticles on the WTB surface induced a formation of a terrace-like surface. It was found that
the fine surface undulations and the hydrophobicity of the nanoparticle constituent molecules
improved the water repellency. Furthermore, the coating of polymer nanoparticles on the WTB
surface improved its mechanical strength, leading to its long-term stability.
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