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Abstract  
The utilization of aryl radicals generated during the de-diazotization of aryldiazonium salts to 

modify/functionalize a variety of surfaces is seen as a straightforward and versatile technique1. In comparison 
to other methods of surface modification 2, it remains one of the most efficient methods of surface 
modification. The diazonium salts have been considered as simple and efficient coupling agents between 
surface and functional species in the majority of research studies. Another significant point that makes this 
approach attractive for surface modification processes is the extraordinary stability of the covalently bonded 
multilayer structure formed once the aryl moieties are attached to the electrode surface. 

 
 
Figure 1. Schematics representing the oxygen bubble on top of the gold surface by phenyl or carboxyphenyl layers. 

The covalently grafted 2D Carboxyphenyl (CP) or phenyl layers on the gold Surface (Figure 1), derived 
from their corresponding diazonium salts, were investigated in this study as a tunable gateway for ion 
exchange between gas bubble and the modified surfaces. Bubbles and microbubbles are attractive possibilities 
for future practical applications because they enable the exploration of the electrical properties of the gas–
water interface using a variety of measurement techniques. Gas bubbles may play a role in a variety of 
biogeochemical cycles and in renewable energy studies since they are formed by electrochemical reactions. 
They are involved in different processes including photo-assisted water splitting reactions3 , in the fabrication 
of gas sensing electrodes, foam fractionation, food processing, and purification processes.  
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