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We suggested the spontaneous pattern formation induced by Bénard-Marangoni convection triggered by
solvent evaporation as a novel patterning process of sol-gel-derived ceramic films. Cell-1ike patterns

were spontaneous|y formed on the surface of sol-gel films prepared via dip-coating process, where the
surface patterns were linearly arranged parallel to the substrate withdrawal direction. Such
highly-ordered micropatterns were achieved by Bénard-Marangoni convection and the unidirectional flow
of the coating solution on the substrate during dip—coating. Here We investigated the effect of the
coating temperature and the surface tension of coating solutions on the size of the cell-Iike patterns
induced by Bénard-Marangoni convection.

(1) Effect of coating temperature

We prepared silica dip—coating films from the coating solutions of molar compositions, Si (OCH3)4 :
H,0 : HNOs; : CH30CH,CH,0H : poly(vinylpyrrolidone) (PVP) =1 :2 :0.01 : 5.4 : 0.7, where the coating
temperature changed between 25-100 °C. The height of the cell-|ike patterns increased with increasing
coating temperature, while the width decreased.

(2) Effect of surface tension

We prepared titania dip-coating films from the coating solutions of molar compositions, Ti (0CsH;!), :
H,0 : HNOs; : /=CsH;0H : CHsCHOHCHOH =1 : 2 : 0.2 : 40 : x (x=0-1.50). The surface tension of the coating
solutions increased with increasing x. The height of the cell-Iike patterns increased with increasing
x from 0 to 1.25. The further increase in xup to 1.50 led to a decrease in the height of the patterns.
The width of the patterns increased with increasing x from 0 to 1.50.




