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S1. Contribution of Interfacial  tension  at Oil/Water Interfaces 

Oil/water interfacial  tension is measured using Pendant Drop method  in OCA 20 (Dataphysics Inc.).  A 

pendant drop (volume 15-20 µl) of salt solution is prepared in ambient decane phase, and using tangent 

fitting to the contour of the drop, interfacial tension is measured.  We observe no significant change in 

interfacial  tension  with change of pH, but  with increasing concentration of salt  in the  aqueous  phase,  

a small decrease in the  interfacial  is noticed (Supplementary Figure 1).   If the  interfacial  tensions  at  

solid/water and  solid/oil  interfaces remain constant, then Supplementary Figure 1 would suggest a 

decrease in contact  angle with increasing salt concentration. But we notice an increase in contact angle 

with increasing salt concentration, which confirms our hypothesis  of existence of a thin  wetting  film 

between mica and decane. 
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Supplementary Figure 1 | Equilibrium interfacial tensions for the decane-water interface. Squares: 

Interfacial tension vs salt concentration measured  with a pendant drop of CaCl2 salt at pH 7 in ambient 

decane (oil), the error bars show the standard error. Solid line: guide to the eye. 
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Mica interface 
 

Oil interface 

Reactions 

 
{𝑆𝐻} ↔  {𝑆−} + [𝐻+] 

{𝑆𝐶𝑍𝑐} ↔  {𝑆−} + 〈𝐶𝑍𝑐〉 
{𝑆𝐶𝑍𝑐} + {𝑆−} + {𝑆𝐻} = Γmica 

 

 
{𝑆𝐻2𝑂} ↔  {𝑆𝑂𝐻−} + [𝐻+] 

{𝑆𝑂𝐻 − 𝐶𝑍𝑐} ↔ {𝑆𝑂𝐻−} + 〈𝐶𝑍𝑐〉 
{𝑆𝐻2𝑂} +  {𝑆𝑂𝐻−} + {𝑆𝑂𝐻 − 𝐶𝑍𝑐} = Γoil 

 

Coefficients 

 
Γmica = 0.8 sites/nm2 

𝑃𝐾𝐶𝑎2+ = 1.5 
𝑃𝐾𝑁𝑎+ = 0.5 
𝑃𝐾𝐻+ = 5.3 

 

 
  Γoil = 17.3 sites/nm2 

𝑃𝐾𝐶𝑎2+ = −1  
𝑃𝐾𝑁𝑎+ = −1 
𝑃𝐾𝐻+ = 7 

 

Charge 

 

𝜎 = 𝑒Γ
(𝑍𝑐 − 1) 〈𝐶

𝑍𝑐〉
𝐾𝐶

− 1

1 + [𝐻+]
𝐾𝐻

+ 〈𝐶𝑍𝑐〉
𝐾𝐶

 

 

 

𝜎 = 𝑒Γ
(𝑍𝑐 − 1) 〈𝐶

𝑍𝑐〉
𝐾𝐶

− 1

1 + [𝐻+]
𝐾𝐻

+ 〈𝐶𝑍𝑐〉
𝐾𝐶

 

 
 

Supplementary Table 1 | Complexation model coefficients for the reactions at the Mica-water 

interface (left) and Oil-water interface (right). { } represents  surface concentrations, [ ]  bulk 

concentrations  and < > the bulk activity of a given specie. 
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[Movie S1] 

 

Movie S1 | ‘Almost’ complete wetting with NaCl.  Typical behaviour of an aqueous drop (volume 2µl) 

containing a monovalent salt (NaCl)  at any concentration or pH. The drop spreads on the  mica (which is 

in ambient decane) without forming any wedge-shaped drop, thus making impossible to characterize  a 

contact  angle with the optical goniometer.  

 

[Movie S2] 

 

Movie S2 | Partial wetting with CaCl2. An aqueous drop (volume 2µl) containing divalent CaCl2/MgCl2 

solution (at a concentration higher than  50mM) does not spread on mica (in ambient  decane) as in the  

previous case.  A wedge-shaped  drop  is formed, where a small but  definite finite contact  angle is 

possible to measure  with the goniometer. 

 

[Movie S3] 

 

Movie S3 | Synergistic contact angle enhancement, with CaCl2 and added stearic acid to the oil phase.  

An aqueous drop (volume 2µl) containing divalent CaCl2 solution (at a concentration of 1M) is deposited 

on mica in ambient  decane. 0.1mM stearic acid is added to the oil phase.  The water droplet forms a 

finite but small contact angle, which grows rapidly due to the autophobing effect described in the main 

manuscript. 

 

 

 


