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Supplementary Text
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Marble surface particle density, 4, and correlations for 10-uL water marbles. (A) Effects of
varying particle sizewith constanthemicalcomposition(C18). (B) Effects of varying chemical
compositionsf particlesat a fixed particle size &7 um Note particlelevel increasingand(C)
decreasingcontact angleof water dropletswere obtainedvia the silanization offlat silica
surfaces with ta specifiedunctional groupge.g., C8, C11, etc.)
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Fig. S2.

Scanning electron micrographs of sand and silica particles used to fabricate the liquid marbles.
Scale bars are in micrometers.
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Fig. S3.

Time-lapse photographs diie evaporation of (topmost) water dropleh a hydrophobic glass
slide (Hglass) and of several water marbles coated withy @Edparticle sizes vary from 0.007
to 300 um
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Max. hysteresis = 49°

Fig. S4.

Estimation of the maximum particle misalignment,

¢ T, Jor the maximum value of

contact angle hysteresis for the experimental particles we studied (Tabldid)analysis

assumes that the particles are spherical and smooth and that there is no lateral compression force,
p.

i.e., the particles are at equilibrivaha ¥&
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Fig. S5.

Analytic framework diagram for the maximum estimated particle misalignment at equilibrium
contact angles ¢ T, With overlaying experimental points from Table 1.
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Fig. $6.
Dependence of the dissimilarity factpr, on the liquid mass fraction for three typi@lvalues.



