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The application of room temperature molten salts
to Ultra High Vaawum electrochemicd investigations
continues our interest in such UHV techniques for
eledrochemicd science. Room temperature molten salts
have singular properties of technologicd importance as
well as intrinsic interest. The two most interesting
feaures from the UHV standpdnt would be the wide
temperature range and low vapor pressure’. Of high
priority is the is the eledrodeposition of Al and Al-based
alloys from AIClg/1-ethyl-3-methylimidazolium chloride
(EMIC) melts of appropriate Lewis addity.**

We have ealier studied fundamental aspeds of
both bulk and underpatential deposition of aluminum onto
many substrates, including tungsten, gold and baon
doped damond, of ongoing interest to our group.
Although diamond has a weak affinity for adsorption of
spedes, other surfaces do interad and films are formed
by exposure to oxygen or organic impurities. The
following is part of our continuing reseach effort to
incorporate surface aalyticd tediniques in the
preparation and charaderizaion of eledrode materials in
addic AICIy/EMIC melts in UHV environments to avoid
the problems arising from the presence of surface
contaminants, which can affect the interfadal properties
of eledrodes and the data interpretation.

All electrochemicd  measurements  were
preformed in a UHV chamber equipped with asingle pass
cylindricd mirror eledron energy analyzer for Auger
eledron spedroscopy (AES), an Ar+ ion sputtering gun
for the deaning of metal surfaces and a mass
spedrometer for residua gas analysis. A gold rod about
one inch long and 0.25 inch in diameter was used as the
working eledrode. The dedrode was cleaned by a series
of Ar+ ion sputterings followed by thermal annealings.
The surface omposition was determined by AES. An
addic melt sasmple was prepped in a nitrogen fill ed glove
box system (VAC), equipped with moisture axd oxygen
analyzers, using previously described methods,” and
transferred to a UHV compatible glass'metal valved flask.
The seded flask was then attached to the one of the ports
on the dedrochemicd arm. The room temperature molten
salt was thoroughly degassed over a number of days and
turned upside down above the cdl chamber for transfer.
The valve was then opened caefully and a few ml of
liquid was transferred to the cdl. The cdl was of an all
Teflon construction incorporating an Al wire that served
as the counter and reference dedrode. The cdl was
attached to a magneticdly coupled manipulator for
transferal to the main experimental chamber. The presaure
in the chamber prior to transfer is 2x10™° torr. The gate
valve onneding the dedrochemicd arm and the main
experimental chamber was opened and the cdl
transferred. The cdl is completed by forming a hanging
meniscus between the suspended gold eledrode and the
melt. Once this arrangement was completed the
eledrochemica experiments were initi ated.

Figure 1. shows a number of cyclic voltammetry
plots of the predeaned and charaderized gold eledrode.
Most of the feaures ohserved have been reported by other

workers and are typicd of the all oying behavior found for
the Al/Au system. The pressure & the end o the
experiment which lasted for eight hours was in the 5x10°
torr range.

The dedsion to use gold in these experiments
was made in order to form comparisons with experimental
data of glovebox experiments. The passve nature of the
gold surfaceto atmospheric oxygen make the result easier
to interpret than those previously obtained for a more
readive tungsten surfacewhich hed its native oxide layer
removed®, Without the low vapor presare of the ionic
liquids used these experiments would be beyond the reach
of UHV eledrochemists. The desire to understand the
interfacial eledrochemistry of UHV pretreaed versus
conventionally treged eledrodes at atmosphere has
always been an intriguing thought experiment, but now
we show that it is posdble, although demanding, to study
the behavior of metals prepared and charaderized in
UHV, including metal UPD and bulk deposition, and
fundamental aspeds of the structure and properties of
well defined single aystal metal-ionic liquid interfaces.
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Fig. 1. Series of cyclic voltammograms for a dean and
charaderized Au eledrode in addic (N=1.1) AICI;/EMIC
melts recorded in UHV (~6 x 10%° torr). Scan rate=20
mV/s.



