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The morphological character of lotus leaves and
its effect on the self-cleaning property

Abstract

Lotus self-cleaning effect arises because the leaves have the superhydrophobic surfaces. When rain
falls onto a lotus leaf, water beads up as a result of surface tension. The water drops promptly roll
off the surface, taking every dirt with them. This phenomenon is called the lotus effect. With the
aid of a light microscope and an Environmental Scanning Electron Microscope, we observe and
describe the morphology of the leaves of Nelumbo nucifera in detail. We successfully observe the
real interface between air, water droplets and the papillae of a lotus leaf, and find the evidence of a
composite surface that is formed by epicuticular wax crystals and air. These observations improve
our understanding of the two-level composite surfaces that are formed by micro-scale papillae,
nano-scale epicuticular wax crystals and air. We try the method of using the critical angle of a static
drop beginning to roll on inclined surface to evaluate the self-cleaning ability. We then find out that
it may be a more precise criterion compared to using the static contact angle for the evaluation of
the lotus effect. Literature review shows that the earlier investigation lacks the height(H) and
interval(I) of the projections on the lotus leaf surface. A close relationship between the
self-cleaning property and the H/I ratio is found. In this study, we present the experimental data of
the height and interval of the projections on four different species of plant leaves that all have lotus

effect, which may be of great help to technological applications.

Key words: lotus effect, self-cleaning, contact angle
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