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Movie S1: Water-assisted 2D layer separation 

Movie S2: Water-assisted 2D layer separation 

Supplementary Information, S3: Layer-by-layer integration procedure 

Supplementary Information, S4: AFM and TEM characterization data. 

Supplementary Information, S5: Water immersion of 2D MoS2 layers in distinct surface states. 

  



 

S3. Schematic illustration for the layer-by-layer integration corresponding to Figure 3(d) 

 

 

 

 

The layer-by-layer integration was conducted by the procedure demonstrated in the above Figure.  

The first stack of 2D MoS2 layers was separated from the SiO2 growth substrate and kept floating 

on the water surface. Then, the secondary substrate was immersed in water and the delaminated 

2D MoS2 layers were transferred on it by mechanical scooping. The integrated 2D MoS2 

layers/substrate was placed on a hot plate and retained at 60℃ for one hour to dry out residual 

water. For the second stage of 2D layer integration, a sample of 2D MoS2 layers/SiO2 substrate 

was directly placed on top of the first stack of integrated 2D MoS2 layers in an up-side-down 

manner. Then, water droplet was directly applied to the sample allowing for sufficient time until 

the secondary stacks became spontaneously peeled off.  The next integration was carried out in 

the same manner as the previous layer integration.  

 

 

 



 

S4. (a) AFM height profile measurement, and (b) cross-sectional TEM image of horizontally-

aligned 2D MoS2 layers of ~7-8 nm thickness.  

 

 

 

S5. Distinguishable characteristics of 2D MoS2 layers on SiO2 substrates upon water immersion 

when they are in two different surface states. (a) Pristine samples typically get submerged in 

water. (b) Aged samples yield the facile and spontaneous separation of 2D layers. 


