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We have studied theoretically the effect of gravity on the rough solid-liguid interface and have shown that its tensien
is enhanced by gravity when gas is adsorbed on it. As a result, the apparent equilibrium contact angle, which has been
considered not to be influenced by gravity so far, can be raised by gravity for rough surfaces, The calculated depen-
dence of contact angles on gravity under the erdinary conditions of the sessile drop method is large enough to detect by
experiment. The observed asymmetric deviations of the Wenzel contact angles caused by the adsorption of gas at the
solid-liquid interface and caused by the adsorption of liquid at the solid-gas inferface are explained in terms of this
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gravitational effect.
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adsorbed gas | 2Zg solid

Fig.1 Cross section of a sessile drop on a sinusoidal rough
surface. po and 2o are the period and amplitude of the
roughness, respectively, and 8y and ¢, the intrinsic
and apparent contact angles, respectively. The ratic
d/pe indicates the fraction of the area occupied by
adsorbed gas. The acceleration of gravity is parallel to
the—z direction.
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Fig.2 Relations between apparent contact angles ¢ and in-
trinsic contact angles B gravity is considered (solid
line) or ignored {dashed line) in calculation. The pa-
rameters of the surfaces are: po=>50 pm and z=20.7
um for r=2, and po=350um and z=47.6 um for
r =4, The volume of water is given as a (4 n/3) R,
and Re=5 mm was used for caleniation.
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Fig.3 Drop size dependence of the apparent contact angle in

consideration of gas adsorbed at the solid-liquid intet-
face. OO indicates the calculated results with gravity;
£y indicates those without gravity.
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