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Fig. 1

Photographs of a laboratory type X-ray
absorption spectrometer

Optical hutch (a) and the experimental hutch (b).
1: X-ray tube, 2: divergence slit (DS) 1, 3:
monochromator crystal, 4: helium path, 5: receiving
slit (RS), 6: Ar-filled proportional counter, 7: in situ
XAFS cell, 8: scintillation detector.
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Fig. 2 Pt L3 edge XANES spectra of PtO, recorded
with different monochromator crystal and receiving
slit (RS) widths

Solid lines, Si(620); 2d=1.718 A; dotted lines,
Si(400); 2d=2.715 A. RS: 0.02, 0.05, 0.1, 0.2, 0.5
and 1 mm.
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Fig. 3 Receiving slit-width dependences on incident
X-ray intensity and whiteline height of Pt L3 edge
XANES spectrum of PtO,

Triangle, Si(620); circle, Si(400).
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Fig. 4 Evaluated total number of unoccupied Pt 5d
orbitals (hy) of platinum compounds against the Pt
L3 edge whiteline height
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Fig. 5 Acquisition time dependence on the signal-to-

noise ratios of Pt L3 and L2 edge XANES and
evaluated unoccupied 5d orbitals on HyPtCls/SiO,

Circle, hy; triangle, S/N for L3 edge XANES; square,
S/ N for L2 edge XANES.
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Fig. 6 Pt L-edge X-ray absorption spectrum of 2
wt% H,oPtCls/SiO,

Acquisition time, 10s pt '; I, intensity of incident
X-ray; I, intensity of transmitted X-ray.
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Fig. 7 Pt L3 edge XANES spectra of HyPtCls;/SiO,
(a) and Pt(NHj;),Cly/SiOy (b) recorded at different

temperature under an air-stream

Bold lines, room temperature; dotted lines, 773 K.
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Fig. 8 Changing unoccupied d-electron state of a
platinum species on silica upon thermal treatment in
air

Circle, HoPtCls/SiO,; triangle, Pt(NH;)4Cly/SiOs.
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Fig. 9 Cu Ko XRD patterns of HyPtClg/SiOs calcined
at 773 K (a), Pt(NHj;),Cly/SiO, calcined at 773 (b)
and 673 K (c), and Pt** /SiO, calcined at 773 K (d).
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The decomposition behavior of HyPtCls or Pt(NH;)4Cl, supported on amorphous silica was
investigated by X-ray absorption near edge spectroscopy using a laboratory-type spectrometer.
The choice of a monochromator crystal, the slit width and the acquisition time for in situ
measurements of catalyst samples is discussed. The whiteline intensities at the Pt L3 edge
XANES did not always reflect on the oxidation state of the platinum species, but on the
d-orbital occupancy, as pointed out previously. The changing behavior of the Pt d-orbital
occupancy of platinum species on silica upon a thermal treatment in air was evaluated by Pt
L2,3 edge XANES with Mansour’s method. Metallic platinum formed on silica after
calcination at 773 K under air, but cationic platinum species were suggested to have remained.

Keywords: silica-supported platinum catalyst; in situ XANES; laboratory-type XAFS spectrometer;
d-electron occupancy.



