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It has been known that atomic force microscopy (AFM), inaddition to providing topographic information,
can be used to discriminate surface functional groups. One of the most established methods is based
on the surface sensitivity of the adhesion force between the tip and sample. Several groups have tried
to electrochemical ly modify the interfacial properties by applying the appropriate potential. The
force curve measurements were performed between electroactive ferrocene (Fc)-terminated Self-assembled
monolayers (SAMs) under independent control of the tip and sample potentials. From the cyclic
voltammetry of Fc SAM, the electronic states of Fc moieties in each force curve measurement were
characterized. The adhesion force of Fc SAM was drastical ly changed with the oxidation state of the
Fc moieties (Fc or Fc*). Because the adhesion force in agueous solutions is largely determined by
hydrophobicity, the oxidation—-state dependence of the hydrophobicity is responsible for the adhesion
force change. Two control experiments using methyl (CH;) and amino (NH;")-terminated SAMs were
performed. Unlike in the case of Fc SAM, the force curves, both the approach and retraction curves
did not change with the applied potential. This indicates that the force curve measurements in this
study are largely regulated by the effects of surface functional group rather than charging of double
layer. Although Fc* and NH;" SAMs contain almost the same amount of functional groups, their repulsive
forces between the tip and sample considerably differed depending on the surrounding environment of
counter anions. These results demonstrate that this AFM-based technique can be a powerful tool for
investigating the mixing of the electric double layer.




