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1. the structure of room-temperature ionic liquids at the
electrified interface

2. Demonstrate that the interfacial region is one ion layer thick.

- The interfacial capacitance
- The vibrational Stark shift of CO at the interface.

3. Sum frequency generation (SFG) demonstrate

- An oriented layer of ions does exist at the electrode interface
- The orientation depends on the surface charge
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2. Sum frequency generation (SFG)

- The chemical information on the functional groups at the surface and
how they are oriented.

- A vibrational spectrum of the interfacial molecules of a molecular-level
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3. Electrochemistry

(1) Electrochemical impedance spectroscopy (EIS) :
- measure the capacitance - “double layer” thickness

- the potential of zero charge (PZC).

(2) Cyclic voltammetry(CV) :
used to ensure that there are no electrochemical reactions

occurring in the potential window of the experiment.

4. Stark Shift

Carbon monoxide displays a dramatic shift in its vibrational frequency as a
function of the external electric field known as the vibrational Stark
effect
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FIGURE 1. Structure of 1-butyl-3-methylimidazolium} Eattithde
tetrafluoroborate, [BMIM][BF4].
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FIGURE 5. Thin layer SFG electrochemistry cell.
Cell is able to hold vacuum down to 10-6 Torr.
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FIGURE 6. (A) The equivalent circuit
used to model the EIS data and (B)
electrochemical impedance spectra
of [BMIM][BF4] at the Pt electrode.
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FIGURE 7. (A) Interfacial capacitance vs
applied potential for ionic liquid [BMIM][BF4]
at 10-5 Torr pressure and (B) Interfacial charge
vs potential from PZC.
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Representation of the orientation of [BMIM]+ on the surface of the Pt electrode.

-800 mV + 1000 mV



1. the interfacial region is one ion layer thick

- the interfacial capacitance
- the vibrational Stark shift of CO at the interface.

2. SFG

The surface charge is made negative charged

—> imidazolium ring lies more parallel to the surface to maximize
attractive interaction.

The surface charge is made positively charged,
—~>imidazolium ring is repelled from the surface,
—>anion is interacting with the Pt surface to screen the positive charge.



