
mailto:Himanshu.Mishra@Kaust.edu.sa
mailto:Adair.GalloJunior@Kaust.edu.sa


 

 2 

 26 

Supplementary Text 27 

 28 

 29 

 30 

Fig. S1. 31 

Marble surface particle density, Ɑ, and correlations for 10-µL water marbles. (A) Effects of 32 

varying particle sizes with constant chemical composition (C18). (B) Effects of varying chemical 33 

compositions of particles at a fixed particle size of 57 µm. Note: particle-level increasing and (C) 34 

decreasing contact angles of water droplets were obtained via the silanization of flat silica 35 

surfaces with the specified functional groups (e.g., C8, C11, etc.). 36 

  37 



 

 3 

 38 

Fig. S2. 39 

Scanning electron micrographs of sand and silica particles used to fabricate the liquid marbles. 40 

Scale bars are in micrometers.  41 
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Fig. S3. 43 

Time-lapse photographs of the evaporation of (topmost) water droplets on a hydrophobic glass 44 

slide (H-glass) and of several water marbles coated with C18; the particle sizes vary from 0.007 45 

to 300 µm. 46 
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Fig. S4. 49 

Estimation of the maximum particle misalignment, ‌ ςτЈ, for the maximum value of 50 

contact angle hysteresis for the experimental particles we studied (Table 1). This analysis 51 

assumes that the particles are spherical and smooth and that there is no lateral compression force, 52 

i.e., the particles are at equilibrium at άȾά ρ.  53 
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 55 

Fig. S5. 56 

Analytic framework diagram for the maximum estimated particle misalignment at equilibrium 57 

contact angles ‌ ςτЈ, with overlaying experimental points from Table 1. 58 
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Fig. S6. 61 

Dependence of the dissimilarity factor, ‪, on the liquid mass fraction for three typical Ὧ values.  62 
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