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Abstract

Project Code: TRG5880145

Project Title: Fabrication of latex-repellent coating via self- stratification of nanoparticles
dispersion in polymer

Investigator: Dr.Chalongrat Daengngam Prince of Songkla University

E-mail Address : chalongrat.d@psu.ac.th

Project Period: 1 July 2015 £19 30 June 2017

Strong adhesion property of natural latex causes tremendous losses of raw material and
labor costs. This research project therefore investigated theoretically and experimentally
the required parameters to render surface latex-repellent properties. From mathematical
model, surface composed of roughness more than three length scales plays a key role
to accomplish anti-adhesion against natural latex even with low surface tension and
high adhesion hysteresis. The fabrications of such multiscale roughness employ
secondary silica particles chemically reacted with fluoroalkylsilane precursor in colloid
form, that induces siloxane oligomer network to attach those particles and from tertiary
particles with three levels of roughness or higher. Moreover, the exterior fluoroalkyl
moieties significantly lower the particles’ surface energy. The colloidal particles were
mixed with polymer binders to improve their adhesion to surface. Another model was
employed to study self-stratification of the silica particles in polymer solution by
considering their diffusion and convection transports, simultaneously taking place during
film evaporation. The model suggests that fast evaporation rate is required for
promoting particle surface trap and the reduced rate is later needed for polymer
coagulation without crack. Practically, the evaporation rate profile can be tuned using
mixed solvents. The resulting coated surface exhibits roughness of 3-4 levels. The
elemental analyses show the increase of Si toward the film surface, whereas the C
trend is reverse, indicating high concentration of polymer near the interface awhile silica
particles tend to accumulate near the surface top. These surface features lead to highly
effective latex repellency with apparent contact angle greater than 160 and roll-off angle

smaller than 3, enabling lotus effect to occur with natural latex liquid.
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