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Three movies are attached as supplementary materials. The movies demonstrate the 

clustering process during the drying of the drops of different suspensions on SiO2/Si sub-
strates. The liquid component of suspensions in all cases consists of 70% ethanol and 30% 
deionized water. The fast process of the flake migration corresponds to the evaporation 
of the ethanol from the drop. After that, a slow clustering process was observed. Movies 
show the clustering (fast stage) in drops of the h-BN suspension, graphene suspension 
and composite h-BN : G suspension with content 1:1. In the case of the h-BN suspension, 
there are no large clusters at all. Drying of the graphene suspension leads to the formation 
of loose graphene clusters. The combination of the polar h-BN flakes with graphene 
strongly enhanced the clustering and led to the formation of dense h-BN : G clusters with 
self-organization effects (see Figures S1 and S2, and the movie h-BN-G). Addition of PE-
DOT:PSS to the h-BN : G suspension does not lead to a visible change in the clustering 
process. In the case of inks, the clustering process was limited by used additives and ul-
trasonic treatments.  

Figure S3 demonstrates the scale of all movies and figures. 

 
Figure S1. Schematic images of composite cluster formation for cases of drop using 2D printing. 



 

 

 

 
Figure S2. Optical microscopy images of components and composite cluster formation in the drops 
on SiO2/Si substrates. 

 

   
Figure S3. Optical microscopy image of graphene : h-BN cluster after drop drying on SiO2/Si sub-
strates. 

As follows from the films and Figure 3, h-BN particles stimulate the clustering pro-
cess and lead to the formation of the composite nanoparticle in the inks. The h-BN inclu-
sions are seen as lighter color veins in the cluster. 

 


