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2D-layers, like graphene or a monolayer of hexagonal boron nitride (h-BN), enable the 

creation of new materials, unforeseen reaction pathways or striking confinement effects. 

Three examples for this statement are given. (i) Room temperature deposition on a 2D-

layer moiré with an Ir(111) substrate results in the formation of a regular array of clusters 

with a narrow size distribution and high thermal stability. Such arrays may be of great use 

for applications in nanocatalysis and nanomagentism. Here we will specifically discuss 

the formation of a novel carbon cluster / graphene compound. (ii) The inertness of 2D-

layers together with the confinement of the diffusion for the supplied reactands to two 

dimensions enables new reaction pathways in organo-metallic chemistry. As an example, 

it is shown how graphene and h-BN enable the growth of Europium- cyclooctatetraene 

nanowires of micrometer length through supply of atomic Eu and cyclooctatetraene 

molecules under well-defined ultrahigh vacuum conditions. (iii) Using ion implantion and 

thermal processing highly pressurized precipitates of the implanted species can be 

created in the space between a 2D-layer and its substrate. Thereby new high temperature 

and high pressure reactions might come into reach. As an example for the high pressure 

in these precipitates, we demonstrate crystalline Xe underneath h-BN on Ir(111). 
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