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The rates of electron tunneling through monolagei
bilayers of alkanethiols self-assembled in a
potentiostatically controlled Hg-Hg junction argoeted.
An alkanethiolate monolayer is formed in-situ other of
the Hg drops via oxidative adsorptidm.this approach the
mercury electrode is held at a potential at whieh t
formation of a monolayer is allowed and a freshdsagp is
rapidly extruded at the tip of a glass capillariieTapid
current increase and then decay to zero corresgorttie
formation of an alkanethiolate monolayer as descriin
earlier reports. The extrusion of a second Hg drop
performed at a more negative potential, resultséathodic
i-t transient consistent with the electrical doulalger
charging in the absence of an adsorbed monolayer of
alkanethiols. Subsequently, the Hg drops are loingo
contact using micromanipulators. The junction faiorais
instantly followed by the flow of a steady-statarneling
current between the two electrodes. Using an goake
approach the tunneling current through an in-gitaned
alkanethiol bilayer can also be measured. A pldhe
logarithm of the tunneling current density vs. tbial
number of carbon atoms in each junction yieldstidah
tunneling coefficients (ca. 1 per methylene urot) f
monolayers and bilayers of alkanethiols. Careful
examination of the tunneling data indicates thatsblvent
and ions are ejected from the junction area. Thiglusion
is not surprising in view of: (i) strong adhesicetleen a
hydrophobic monolayer and a hydrophobic Hg surface
second monolayer), (i) attractive dispersion farbetween
two Hg drops separated by a very short distanigg, (i
electrostatic attraction of two drops due to theshioltage.
The tunneling current recorded for a bilayer ofctaoethiol
or 1-nonanethiol is ca. 2 fold larger than a cqroesling
tunneling current recorded for monolayers of 1-
hexadecanethiol or 1-octadecanethiol respectivéhis is a
surprising effect since the geometric thicknesa bilayer
of alkanethiol is larger than the thickness of anolayer

containing the same number of carbon atoms. \gkaEx

this result in terms of very weak electronic conglacross

the non-covalent molecule/electrode interface.



