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Drop stable configuration on lubricant infused film. 

To determine the stable configuration for the water droplet placed on lubricant infused film, 

we first measured the contact angle of oil drop (FC-70 and Krytox 103) on the smooth Teflon 

coating surfaces under air (θos(a)) and the water environment (θos(w)), where subscripts o, s, a, 

and w represent for oil, solid, air and water, respectively
1,2

. Fig. S1 shows the time evolution 

of FC-70 drop spreading in the air (a) and water (b) environments. It is obvious that the 

apparent contact angle in the air (θos(a)) and water (θos(w)) environment is close to 0°, 

suggesting that the oil can preferentially wet the Teflon matrix and the deposited droplet is 

floating on the oil-infused film. We further calculated the spreading parameter 𝑆 = 𝛾𝑤𝑎 −

(𝛾𝑤𝑜 + 𝛾𝑜𝑎), where 𝛾𝑤𝑎, 𝛾𝑤𝑜, and 𝛾𝑜𝑎 are the surface tensions of water-air, water-oil, and 

oil-air interfaces, respectively. As listed in Table S1, the spreading parameters of two oils on 

water are both larger than 0, revealing that a thin oil film will cloak the water drop at zero 

voltage, as shown in Fig. S2. 
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Figure S1: Time evolution of FC-70 drop morphology placed on smooth Teflon coating surface in the air 

(a) and water (b) environment, respectively. Both of the final contact angles, θos(a) and θos(w), were nearly 0°. 

 

Table S1. Physical properties of oil and the calculated spreading parameter. 

 

oil Surface tension, 

 γoa, mN/m 

Surface tension 

γwo, mN/m 

Spreading parameter, 

S, mN/m 

FC-70 

Krytox103 

16.2 

18.4 

51.4±1 

47±1 

4.4±1 

6.6±1 

 

 

Figure S2: Schematic diagram of a water drop placed on the lubricant infused film demonstrates the 

floating state of water drop. 
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