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Preparation of silicon membrane 

The Si wafer with patterned micropores used for the imprinting experiment was prepared using 

standard lithography etching by deep reactive ion etching (DRIE).1 The pre-designed pattern was 

‘KAUST’ which was made of properly spaced micropores with a uniform diameter of ~5.0 µm. 

The Si wafer was then used in the vacuum-assisted GO suspension filtration using similar 

procedure. The mass of the GO in suspension was 10 mg and the obtained GO membrane was 

then reduced by HI. 
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Due to very poor mechanical strength of thin rGO membranes (< 250 nm), self-standing 

membrane can be hardly obtained, and thus it is impossible to accurately investigate its surface 

wetting and morphology, etc. Instead, we made effort in examining the top surface of some 

thinner rGO membranes. More specifically, rGO membranes with thicknesses of 20, 35, 50, and 

100 nm were prepared on the PVDF filter membrane. The surface wetting behaviors of these 

membranes are shown in Figure S1a. For the rGO membrane with thickness at ~20nm, the 

receding angle of its top surface is close to that of the bottom surface of the thicker ones. The 

surface morphology of the top surface of the 20 nm rGO membrane on the PVDF filter 

membrane was shown in Figure S1b. Due to the flexibility of graphene sheets, the top surface of 

those thin rGO membranes inherits and exhibits the macroscopic texture of the underneath 

filtration membranes (Fig. 4e), resulting in their low receding angle. With the rGO membrane 

thickness increasing, the morphological feature of the underlying filtration membrane disappears 

from the top surfaces and the surfaces are smoother with an increased receding angle. With the 

increase in the membrane thickness, the receding angle increases gradually.

Figure S1. a) The contact angle (CA), advancing contact angle (ACA) and receding contact 
angle (RCA) of the top surfaces of the rGO membranes with different thickness from 20 to 100 
nm. b) SEM image of the top surface of ~20 nm rGO membrane prepared on the PVDF filter 
membrane.
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Figure S2. C1s XPS spectra and C/O ratio of rGO membrane with 4 hour HI vapor treatment. (a) 
The top surface and (b) the bottom surface of the rGO membrane reduced by 4 hour HI vapor 
treatment. The atomic ratio of C/O between top and bottom surfaces is 13.3 and 9.0, respectively.

Figure S3. Water wettability on the top surface of the partially reduced GO membrane by 10 
minutes HI treatment. (a) Static water contact angle of (79°). (b) Advancing water contact angle 
(92°). (c) Receding water contact angle (42°).

Figure S4. AFM height images of rGO membrane surfaces. (a) top surface and (b) bottom 
surface of the rGO membrane prepared on the PVDF membrane filter. The calculated Rq values 
of the top and bottom surfaces are 31.4 nm and 63.4 nm, respectively. 
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Figure S5. SEM image of GO membrane prepared on PVDF membrane filter. (a) the top surface 
and (b) bottom surface of the GO membrane prepared on the PVDF filter membrane (with a 
stated pore size of 0.22 µm). Due to the high content of the oxygen containing groups of GO, the 
receding contact angles of the two sides are the same (0˚). Therefore, from the wetting aspect, 
the GO membranes are symmetric.
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Figure S6. C1s XPS spectra of rGO membrane prepared on silicon wafer. (a) the top surface and 
(b) the bottom surface of the rGO membrane prepared on the silicon wafer. The atomic ratios of 
C/O of the top and bottom surfaces are 7.4 and 6.8 respectively.

Figure S7. AFM height images of rGO membrane prepared on silicon wafer. (a) the top surface 
and (b) the bottom surface of the rGO membrane prepared on the silicon wafer. The calculated 
Rq values of the top and bottom surfaces are 20.1 nm and 23.6 nm, respectively.
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Figure S8. Top viewed SEM images of rGO membrane prepared on nylon filter membrane. (a) 
the top surface and (b) the bottom surface of the rGO membrane prepared on the nylon filter 
membrane (with a stated pore size at 0.45 µm).

Figure S9. AFM height images of rGO membrane prepared on AAO membrane filter. (a) the top 
surface and (b) the bottom surface of the rGO membrane prepared on the AAO membrane filter. 
The calculated Rq values of the top and bottom surfaces are 30.3 nm and 37.8 nm, respectively.
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Figure S10. SEM image of the original nylon membrane filter (with a stated pore size ~0.45 µm). 
The actual surface pore size ranges from 0.5 to 4.0 µm.

Figure S11. SEM image of the GO nanosheets on the silicon wafer. The size of individual 
nanosheet ranges from 0.5 µm up to 5.0 µm.
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Legends for Supplementary videos:
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Video S1. Water wetting behaviors on the top and bottom surfaces of the rGO membrane 
prepared on a PVDF filter membrane.

Video S2. Capture and the movement of the water droplets on the bottom surface of the rGO 
membrane prepared on a PVDF filter membrane.

Video S3. Capture and the movement of the water droplets on the top surface of the rGO 
membrane prepared on a PVDF filter membrane.


