Combined UHV-€electrochemistry on Reactive
Metal Surfaces. What Can WeLearn?

J. A. Kelber
Dept. of Chemistry, University of North Texas
PO Box 305070, Denton, TX 76203

Combined UHV-eledrochemistry
(UHV-EC) involves sample transport between
the dedrochemicad cdl and the UHV analysis
chamber under controlled conditions. Over the
past ~25yeas, UHV-EC has been used with
considerable success to probe chemicd and
eledrochemicd readions at node and semi-
noble metal surfaces, including Ag, Au, Pt and
Pd singe aystal surfaces. In such cases, the
unavoidable exposure of the sample surfaceto
vapor above the dedrochemical cdl during
sample emersion does not significantly obscure
chemicd information. Techndogicd chall enges
in areas such as corrosion and UL S| processng,
however, require the study of surfacesthat are
quite readive towards H,O vapor, including Fe,
Ni, Cu, W and Ta. Uncontrolled sample readion
with H,O vapor during the emersion process
beomes a serious issue, as does the stability of
surfaceoxide/hydroxide layersin UHV.

Data from corrosion/etching studies on
Fe[1] and Cu[2] surfaces demonstrate that
readive metal surfaces emersed at diff erent
potentials show systematically varied changesin
oxide/hydroxide structure. This demonstrates
that in spite of sample transfer and exposure to
UHV, detail ed information regarding
eledrochemicaly-induced changesin the surface
oxide/hydroxide layer.

Recently, UHV-EC studies of Cu
eledrodepasition on W, relevant to UL SI
applicaions, have beeninitiated. A cyclic
voltammogram (fig. 1), obtained for aW fail
sample deaned in UHV and then transferred to
the dedrochemicd cdl containing a Cu sulfate
solution, indicaes a Cu reduction pe&k nea —
0.24V (Ag/AgCl), and a broad W oxidation
pexk nea +0.5V. XPSdata(fig. 2) obtained
after sample immersion/emersion under open
circuit conditions (OCP = -0.1 V), indicae no
substantial W oxidation, but strong sulfate
adsorption on the W surface More detail ed
spedra (however) demonstrate that the presence
of ~ one monolayer of oxygen cannot be
discounted. Prospeds for detailed UHV-EC
studies of Cu eledrodepasition on W and ather
metal surfaceswill be discussed.
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Figure1: Cu E-deposition on clean W
(0.001M CuSO, + 0.5M H,SO,)
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Figure 2: Emersion of W(OCP, -0.1V/Ag/AgCl)

(0.001M CuS04+0.5M H2S04)
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