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Introduction

Since recent EXAFS has been initiated
by Sayers, Stern, and Lytle and SR light
is available, the investigation by EXAFS
of condensed matters, liquids, and others
is vigorously growing. In recent year,
new EXAFS technigues have been tried to
exploit the new regions ?sing EXAFS met-
hod by a few developers. One of those
is an application of a modulation techni-
que to EXAFS measurement, which was
successfully used to observe the outer-
perturbation response such as the elec-
tric and magnetic field, stress (piezo
effect) and light irradiation in an
ultraviolet, visible, and infrared region
in condensed matters. Here, we will
present a preliminary report on a photo-
modulated EXAFS technique, which will be
applied to the structural analysis of the
photo-excited state of the condensed
matters, liquid, gaseous state of mole-
cule, and is only direct method in obser-
vation of it. As the first stage, the
excitation behaviors of mercury in a
mercury lamp will be shown, and it will
be presented that the photo-modulated
technique is successfully achieved to
examine the photo-excited state in this
simple case.

Experimental Methods

The measurements were curried out
using the EXAFS facilities at Beam Line
7C. X-ray beam was focused on the speci-
men by means of sagittal focusing of the
monochromator crystal. Figure 1 shows a
block diagram for the photo-modulated
EXAFS observation. A high pressure mercu-
ry lamp (L1) as the sample in this work
normally lay between I, and I ion cham-
bers. To evaporate the liquid mercury,
the lamp was heated. The same mercury
lamp (L2) was used as an excitation
light-source. The light from the L2 was
chopped and focused on the specimen L1.
The signals from the I ion chambers were
current-amplified and fed to a conventio-
nal lock-in amplifier., The intensity of
the incident x-rays was monitored by the
I ion chamber.

Results and Discussion

We have observed the absorption spec-
tra of x-rays at the four different con-

of Education,
Photon Factory, National Laboratory for High Energy Physics,

Kyoto

Lock-in Amp,

to computer

L. /m lens
I,’
\% chopper
Fig.1. Block diagram of the photo-modulated
EXAFS measurement.

ditions of the mercury lamp; 1. in heated
state, 2. in discharge at heated state,
3. in discharge only, and 4. in irra-
diation in the heated state by the mer-
cury lamp. An absorption spectrum in the
heated state(1) results from isolated
mercury atoms, and the spectrum on the
conditions (2),(3), and (4) will contain
the absorption from the excimer and other
excited states of mercury. This spectrum
may involve the EXAFS oscillation due to
the excimers. Figure 2 shows the differe-
nce of the absorption constant at the
conditions (1) and (2). Some oscillations
are recognized. Figure 3 shows a photo-
modulated spectrum on the condition (4).
We can see some structures which coincide
with the oscillation of the difference
spectrum as indicated with the arrows. We
can say that the photo-modulation techni-
gque is available to reveal the atomic
distances in the photo-excited state.
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Introduction

An oxidative coupling reaction of 3-methyl-
2-benzothiazolinone hydrazone (MBTH) with N,N-
dimethylaniline (DMA) is catalyzed by metal ions
and has been applied to the determination of
trace amounts of metal ions. The catalytic
effect on redox reactions of most metal ions is
hindered when ethylenediaminetetraacetic acid
(H4edta) is present in the reaction system. On
the other hand, the catalytic action of chromium
ion is more pronounced by the presence of edta4-
in the system. Thus the catalytic behavior of
chromium-edta complexes is different from that of
edta complexes with most metal ions. The
different action of chromium-edta complexes may
be reflected in their structure in solution. In
the present study we aimed at determining the
structure of chromium(III,IV,V)-edta complexes in
aqueous solution.

Experimental

Sample solution 1 was prepared by mixing
equivolume of 1.2 mol dm=3 (Coll(edta)]2~ and
0.75 mol dm™3  Cry072~  solutions. Sample
solutions 2 and 3 were similarly prepared but
contained a large excess of LijHpedta and
NajHjpedta, respectively. X-Ray absorption
spectra were measured around both the Co and Cr
K-edges at the BL7C of the Photon Factory, KEK.

Results and Discussion

In Figs. 1 and 2 are depicted the Fourier
transforms of Co and Cr K-edge spectra of sample
solutions, respectively. The first intense
peaks are due to the bonds between cobalt or
chromium and ligand atoms in the first
coordination sphere.

The Fourier transforms of sample solutions 2
and 3 measured at the Co K-edge (Fig. 1) are very
similar in shape to that of an agueous
(colll(edta)]™ solution but are completely
different from that of an aqueous [Coll(edta)l2-
solution, while the curve of sample solution 1
differs from that of other solutions examined.
Hence, the [Coll(edta)l2~ complex in sample
solutions 2 and 3 is completely oxidized to the
(Colll(edta)]~ complex by mixing with a Cry04
solution 1in the presence of a large excess of
LipHpyedta or NajHjedta.

In the Cr K-edge spectra (Fig. 2), the peak
maxima of the Fourier transforms appear at 126
and 156 pm for aqueous Cr2072' and [Crlll(edta)]-
solutions, respectively. The peaks are observed
around 130 pm for all sample solutions and the
peak shapes are significantly different from
those of aqueous (Crlll(edta)]”™ and Cry072-
solutions. Thus, the Cr(IV)- or Cr(V)-edta
complexes may evidently be formed 1in sample
solutions 1, 2, and 3.

Detailed curve fit analyses for the
chromium-edta complexes are now doing.
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Fig. 1. Fourier transforms of Co K-edge spectra.
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Fig. 2. Fourier transforms of Cr K-edge spectra.
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