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We report on the construction of new ambient pressure X
ray photoelectron spectroscopy (APXP®ndstation
capable of operating 4110 Torr andat a “tender”X-ray
synchrotrorbeamlire. This new APXPS systeim usedo
characterizethe solid-liquid interface region The new
APXPS system is located at thending magnet beamline
9.3.1 in Advanced Light Source. This beamline operates
at photonenergiesof 2.5 keV to 5.5 keYwhich enabés
usto investigate sample at higheiphotoelectron probing
deptts (~ 10 nm to 30 nnjompared to sofX-ray source
(~1 nm) With this energy range, solldjuid interface
region of a thirfilm of liquid on a solid surface can be
analyzed.This new APXPS systenis utilized for the in
situ XPS study ofelectrochendal processesuch aghe
changeof the surfaceandinterfacechemical specieand
electronic propertiesimultaneously at both thelectrode
and electrolyte interface in other word, the electrical
double layer regionThe dectrical double layer is known
as the essence of electrochemistry where all
electrochemical reactions take plgte2]

the

In this study, we focus on studying electrical double layer
region usingAPXPS as anin situ technique Previous
studies by Kolb et al3, 4] has shown the use of XR&
studyex situ the electrical double layer of salt electrolyte
on electrode surfaces emersed from the electrolyte. In
their study they showed the electrical double layer is
preserved after the emersiaf the electrode from the
electrolyte[3, 4] In this work, we will show the result
from the in situ observation of Pt foil in 6 M KF
electrolyte using XPS at different holding potentials. The
chemical composition of the electrical double layer and
the surfacecharacterization of the electrode,, Bf this
system are successfully analyzed situ using the
APXPS.

Figure 1 shows the cyclic voltammetry measurement of Pt
foil in 6 M KF salt in water from a threelectrode cell
system with Ag/AgCl as the referencelectrode and
another Pt foil as the counter electrode. The whole cell
setup isoperatedinside the APXPS chambemder 16
Torr of water vapor pressute allow simultaneous XPS
measurement of the electroddile maintainingthe thin
layer electrolyte film formed on the Pt surfadeom
Figure 1, typical polycrystalline Pt CV plot is observed.
The XPS measurements were then taken while holding
the electrode at different potentials. Figure 2 shows XPS
spectra of Ols, Pt4f, and K 2pfrom the electrod&vith

thin electrolyte film presenwhile holding the potential at
-0.4 V. It is shown that both thelectrodeand electrolyte
layer is observed using the APXPS while holding the
potential of the electrode that is still in contact with the
electrical double lagr.
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Figure 1 Cyclic voltammetry of Pt foil in 6 M KF in APXPS chamber at
16 Torrof water vapor pressure
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Figure2: Pt4f, O 1s K 2pof Pt foil in 6 M KF measured while Pt foil is

in contact with the electroly@nd pdential is held at0.4 V. This shows

that both the electrolyte and electrode substrate are observed by “tender”
X-ray APXPS technique.
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