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Determination of Diffusion constant from experimentally observed temporal
evolutions of contact angle &, droplet radius r;, and height, A

GaSb substrate

Fig. 1: Schematic diagram showing contact angle &, droplet radius 7, and height, /

The rate of change in the volume of a water droplet is given by Fick’s law:!?
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where V is the droplet volume, D is the diffusion coefficient of the water droplet,

Ac(=C5-Cy) is the difference between the concentrations of water vapor at the drop surface

and at an infinite distance, and PL is the density of water. The function f(0) can be chosen to be
of the form f(6) = (1 -cos8) /21
From the geometry of a sessile drop, the height % of a droplet, resting on a surface, having the

form of a spherical cap can be expressed as:!»34
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Hence, the rate of change in the droplet volume is given by:
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Combining Egs. (1) and (3):
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In Eq. 2, A=2rDAc/p L, Integrating Eq. 2, one obtains:
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where F®,) is a constant.!> The evaporation of a water droplet from a solid surface can be

analyzed by determining ¥ (6) as a function of 7. Eq. 5 shows that (6) should vary linearly with

2
t, having a slope of 4DAc/p L"p, Further, it has been shown that, in order to consider the
deviation in the shape of the water droplet from that of the spherical cap geometry, the slope
(obtained from Eq. 2) has to be multiplied by a factor (1+a)/2a, where @ is related to the drop

height as:!3
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Accordingly, we have determined the diffusion coefficient D using our measured values of &, 7,

and 4 at 295 K and 50% humidity.
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