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Deciphering the structure and dynamics underlying the formation of covalent organic-

based 2D crystalline materials is crucial for controlling their quality, including defect density 

and dimensions. A comprehensive understanding of these characteristics is essential for 

fine-tuning their properties. 

 

In this work, we highlight the application of scanning probe microscopy—specifically 

scanning tunneling microscopy (STM)—to explore the structure and behavior of substrate-

supported metal organic frameworks (MOFs) [1] and covalent organic frameworks (sCOFs) 

at the liquid-solid interface [2-5]. 

 

We delve into the growth of monolayer sCOFs, focusing on the real-time observation of 

nucleation and growth processes [2]. Additionally, we explore methods to induce and 

regulate multilayer formation [3,4]. Notably, we also investigate the role of the electric field 

generated by the STM tip in triggering and controlling (de)polymerization processes [5]. 
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Figure 1: Scalpel for Programmable Cleavage and Reconfiguration of Monolayer COFs 

 


