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We will discuss our recent findings of electrochemical effects in the Graphene/Graphene Oxide 

system. In a properly designed multilayer film of graphene oxide, upon application of electrical stimulus, 

resistive switching is observed. The resistive switching is accompanied by a change in the linear 

absorption spectrum, shifting the absorption edge from the visible into the infrared. Ultrafast pump-probe 

characterization shows that the nonlinear optical properties can also be tuned, a transition from saturable 

absorption to non-linear absorption is observed as a function of the oxidation state, controlled by external 

electrical stimulus. We investigate the origin of observed optical and electronic property changes at the 

nanoscale using scanning probe microscopy as well as other complementary techniques such as XPS. It is 

seen that, electrochemical oxidation and reduction are not uniform, and segregation of graphene quantum 

dots within graphene oxide can be clearly resolved in electrical measurements. We will discuss potential 

applications of the graphene/graphene oxide system. We also point out that oxidation can be an important 

failure mechanism for nanoscale graphene devices. 
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