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Fig. 1. Schematic of the liquid cell for XAS in transmission mode.
Region I is connected to beamline under vacuum. Regions IT
and IV are at atmospheric pressure of helium gas. The thin
liquid layer (region III) is sandwiched between two Si;Ny
membranes. Soft X-rays, which pass through region II and
the liquid layer (region III), are detected by a photodiode in
region IV. The details of the liquid cell are described in the
text.
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Fig. 2 O K-edge XAS spectra of liquid water at different thickness
of the liquid layer, which is estimated from the edge-jump in
the spectra. The inset shows the schematic of the thin liquid
layer, in which the thickness of the liquid layer is controllable
between 20 and 2000 nm by adjusting the helium pressure.
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Fig. 3 (a) C K-edge XAS spectra of methanol-water binary solu-
tions at different concentrations at 25°C. The mixing ratio of
methanol in the solution decreases with molar fraction steps
of 0.1 along indicated arrows. (b) Fraction of the pure liquid
methanol contribution in the second peak in the C K-edge
XAS spectra as a function of the methanol molar fraction
(X) in the solution (CH;OH)x (H,0), x, which is obtained
by fitting from a superposition of pure liquid methanol (X =
1.0) and the dilute methanol solution (X=0.05). Three
characteristic regions are found with the borders of X=0.7
and X=0.3.
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Fig. 4 Schematics of three electrodes included in the liquid layer
(region III). The working electrode (WE) is Au-deposited
on a Si;N, membrane. The counter electrode (CE) is a Pt
mesh. The reference electrode (RE) is Ag/AgCl immersed in
a saturated KCl solution.
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Fig. 5 Fe L-edge XAS spectra of Fe ions in a 0.5 M aqueous iron
sulfate at different potentials: (a) increasing from 0.0 to 0.9
V and (b) decreasing from 0.9 to —0.4 V. The applied
potential in the XAS spectra are changed in the direction of
arrows. (c) Fraction of Fe (II) ions as a function of potential
versus Ag/AgCl with saturated KCI solutions, which is ob-
tained by fitting the XAS spectra at different potentials to a
superposition of the reference spectra of Fe(II) and Fe (III)
ions. The arrows indicate the scanning direction of applied
potential.
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