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In-situ XAFS Analysis under Catalytic Reaction Conditions
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Figure 1.
Adapted from ref. [2].

Schematic diagram of an in-situ XAFS cell designed for measurements under high-pressure and high-temperature conditions.
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Figure 2. Schematic diagram of an in-situ XAFS measurement system.
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Figure 3.

Rh K-edge in-situ XAFS spectra observed for 5Swt% RhY
during a reduction process. (a) XANES spectra, and (b)
Fourier transform of EXAFS (k’(k)) spectra. The gas
was composed of 20% Hy/Ar. The flow rate was 100
ml/min. Temperature was raised continuously at a rate of
7 K/min. Adapted from ref.[2].
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Figure 4.

Fourier transform of Rh K-edge in-situ EXAFS spectra
(*x(k)) observed for Li/RhY (Rh= 5wt% , Li/Rh = 10 in
atomic ratio) during a reduction process. The gas was
composed of 20% H,/Ar. The flow rate was 100 ml/min.
Temperature was raised continuously at a rate of 7 K/min.
Adapted from ref.[4].
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Figure 5.

Fourier transform of Rh K-edge in-situ EXAFS spectra
(kx(k)) observed for 5wt%RhY during high-pressure and
high-temperature CO, hydrogenation reaction conditions.
The gas was composed of 25% CO,and 75% H,. The flow
rate. was 100 ml/min. Temperature was 2500 . The
spectra were obtained every 7 min.  Adapted from ref.[2].

RhyOUOOOOOOO 723K0O 30000000
googoco,0bogbooonooobooooog
oooonogo 25% CO,+ 75% Hy, 0O 3 MPa,
OO 100 m/min, DO0ODO 523 KOOOOOOO
ob00o0b0obo0ooog Fig2000000000
gooobooboobobpoobobbooboo
goooooopobobobbbbbboooggood
UO000OFigs500000 RhK-edge EXAFS 000
gooooboopibooobboob24D000
goboooboobooboobboobbooobo
gbooobuoobooboboboooboobod
gooooooobobobbbbbboooogod
FigoeOUOORIODODOO 240000000000
goooboobooboboob 2000000
gbooobuooboooobooboboobod
gooooooobbDb 24000000000
523 K00000 Rhfoil O EXAFSOOODOOODO
goooboobooboboz3boooobood
oboooboobo0ooooboogbo rReOOO00O
goooboboboooooobboboano)yoooo
gboooboobooboboooboobod
gooooooobobobbbbboooogoo
gbooooboobogoboo

gboogbuooboooboRrROOobOoonog

11_ T T T T 0.6
[ )
Q
5 O
g /O\ /O/ Ji<
— O O >
2 10- / ° 0.3 o
T / 3
O+0 e
i — g
O e =
./
g_
T T T T 0.0
0 20 40 60
Time/ min

Figure 6.

Change in the peak height of Rh-Rh scattering in Fourier
transformed Rh K-edge EXAFS oscillation (k3)((k)) (open
circles), together with CH, yield (closed circles) during CO,
hydrogenation reaction over 5wt% RhY. The conditions
were as follows: the gas was composed of 25% CO, and
75% H,. The flow rate was 100 ml/min. Temperature
was 2500 . The spectra were obtained every 7 min.
Adapted from ref.[2].
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Figure 7.

Change in Pd K-edge (a) XANES spectra and (b) Fourier
transform of EXAFS spectra (k*X(k)) during reduction of 1.2
wt% Pd-Pt/USY under a flow of 20% H,/He at a flow rate of
120 ml/min. Temperature was raised stepwise and each
spectrum was observed keeping the sample at the temperature

shown in the figure.
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Figure 8.

Change in Pt Ly-edge Fourier transform of EXAFS spectra
(k*X(k)) during reduction of 1.2 wt% Pd-Pt/USY under a flow
of 20% H,/He at a flow rate of 120 ml/min. Temperature
was raised stepwise and each spectrum was observed keeping
the sample at the temperature shown in the figure.
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Figure 9.

Change in Fourier transform of (a) Pd K-edge and (b) Pt
Ly-edge EXAFS spectra (k’X(k)) during sulfidation of 1.2
wt% Pd-Pt/USY under a flow of 100ppm H,S +20% H,/Ar at
a flow rate of 120 ml/min. Temperature was fixed at 553 K.
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