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Recent studies on Mésshauer characterization of iron-containing catalysis are presented. In-
strumental advences on Mbssbauer measurement made possible insitu analysis of the catalysts under
reactive atmospheres, With insitu Méssbauer anzlysis, the surface species produced via reactions
with synthetic gas on iron catalysts were identified as various carbides {e.g. ¥-FesCel. For iron-
containing platinwm-group-metal catalysts, existence of anchoring iron (III) was estimated and a
schematic model for the surface structure was proposed. Good correlations between iron content
and chemical states of iren in such bimetallic systems were also observed. Also introduced for their
future potentiality are specific applications of Masshauer effect, source experiment, *Ru M#assbauer
spectroscopy, and depth-selective conversion electron Mésshauer spectroscopy which is a method

for surface analysis like electron spectroscopy.
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Fig. 1 “Mossbauer Catalyst Reactor” and cir-
cular systems for in-situ Mbossbauer measure-
ment®.
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Fig. 2 Depth-selective conversion electron
Mossbauer spectrometer for low tempera-
ture measurements®, {(a) %'Co source,
{b) sample, (¢) cylindrical mirror ana-
lyzer, (d) Ceratron, (e) collimeter, {f)
cryostat, (g} grid, (h) BNC connector,
(i) H.V. terminal, (i) lead shielding,
{k) vacuum gauge
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Fig. 4 In-situ Mbsshauer spectra at 293K of
catalysts under H,
(b)) Fe/Rh=

silica-supported Rh-Fe
atmosphere®’, (a) Fe/Rh=1,
0.3, {¢) Fe/Rh=0.03
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Fig. 5 In-situ Mossbauer spectra at 295, 77,
and 4K of an FeRh/SiC: catalyst alter Ha
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Fig. 6 In-situ Mosshauer spectra at 203K of
the silica~supported Rh-Fe catalysts under
He-CO  atmospheres?.  (a) Fe/Rh=1, (b}
Fe/Rh=0,06
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Fig. 7 Méssbauer spectra of the silica—sup-
ported Rh-Fe catalyst (Fe/Rh=1) before and
after air-exposure and after regeneration with
hydrogen contact!®, (a) before air-oxidation,
(b) passivated to air for ca. 10 seconds, {¢)
exposed to air for 1 minutes, (d)} exposed to
air for 1 hour, and (e) exposed to hydrogen
at room lemperature after exposure to air for
1 hour.
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Tig. 9 In-situ Mossbauer spectra at 283K of
Pd-Fe/Si0Oz catalysts with various iron loading
in H atomosphere®™’. (a) Fe/Pd=1, (b} Fe/f
Pd=0.5, (¢} Fe/Pd=0.4, (d) Fe/Pd=0.3,
{e) Fe/Pd=0.1, (f) Fe/Pd=0.05
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