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Atomic Force Microscopy (AFM)
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Invented in 1986 by Binnig, Quate, and Gerber,
AFM is a form of scanning force microscopy In
which the interaction forces between a sharp tip
and a sample are monitored.



Force Curves Obtained by AFM

Force Calibration Plot v/
P Extending -
—— Retracting
Tip .
Deflection N :
3.00 nm/div | N ~ ; 5 l
s 9 "
Setpoint _\\ti,r. IV T Y

2 position = 2.5 nm/div

5nm . \\\ i
5nm DN C
5 AN
L

Interaction forces are calculated through the
application of Hooke’s Law:

A

E — kx k = cantilever spring constant = !
X = cantilever deflection



System of Study: Experimental Setup
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Prediction of Interaction Forces

-0 x=D/2 x=a x=D Netforce includes two terms: Van der
Waals and electrostatic forces (solution of
the non-linear Poisson-Boltzmann equation
for 1:1 electrolyte).
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Low pH: H* Are the Charge Determining lons
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Strong adsorption of H+
lons on the gold/electrolyte
Interface takes place at
conditions of low pH.
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Low pH: H* Are the Charge Determining lons
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Intermediate pH: H* vs CI-
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High pH: OH- Are the Charge Determining lons
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High pH: OH- Are the Charge Determining lons
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High pH: OH- Are the Charge Determining lons
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Conclusions

» The applied potential on a gold electrode is much higher
than the effective potential at the interface.

» Adsorption of ions at the gold/electrolyte interface
determines the surface charge at open circuit conditions.

» Externally applied electric fields can modify the nature
and concentration of 1ons present at the solid/liquid
Interface and, thus, modify surface forces.

» Additional experimental validation is needed to confirm
the results and unequivocally identify the ions present at
the gold/electrolyte interface.
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