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Six-coordinate molybdenum(V) complexes XIMoONCS),(L)], where X=PyH"*, Me,N*, Et,N*, n-BuN*, and L=the
tridentate schiff base dianions derived from the condensation reaction between various salicylaldehydes and 2-amino-
phenol have been synthesized. The complexes have been characterized by elemental analysis, conductivity, UV-visible,
IR, 'H-NMR, and mass spectroscopy. The coordination around the molybdenum appears to be distorted octahedral.
A tridentate ligand containing the ONO donor atoms occupies meridional positions with the N atom trans to the
terminal oxo group. Two NCS ligands bond to the molybdenum through the N atom and are cis to the Mo=0,
group. The electrochemical behaviors of the complexes have also been investigated by cyclic voltammetry in dimethyl-

sulfoxide.

Introduction

Extensive studies have been carried out on oxomolyb-
denum(V) complexes of schiff base ligands.! In marked con-
trast, complexes with tridentate type ligands derived from
salicylaldehyde and 2-aminopheno! have been little studied.
Recently, Yamanouchi et al? reported the preparation and
a single crystal X-ray structure determination for the type
of complex (PyH)[MoOCly(sap)], (sap=N-salicylidene-2-ami-
nophenol), and Mondal et al? reported the preparation and
electrochemical characterization of the complexes [MoO(sap)
(cat)](cat=catechole) starting from [MoOy(sap)],. However,
the oxomolybdenum(V) complexes of the mixed ligands with
the isothiocyanate and N-salicylidene-2-aminophenol or its
derivatives are not as yet reported. Mazzi*® prepared also
the rhenium(V) complexes, [ReOCl,(sap)]~ (#r=2, 3) and
[ReO(L'YLH)1(L'=sap?~, L?*=monobasic bidentate ligands)
depending on the stoichiometric ratios and conditions. These
ligands contain potentially coordinating donor atom sets ON
or ONO. It is known that the possibility of obtaining comple-
xes with a particular structure is governed by the nature
of the metal, the substituents and donor atom in the ligand,
and the preparation conditions. Thus, with the aim of finding
other possible stable configuration around molybdenum(V)
containing the MoO?* core, we have synthesized a series
of complexes with isothiocyanates (PyH)IMoO(NCS),(X-sap)],
where X-sap=the dibasic tridentate N-salicylidene-2-amino-
phenol or its 5-Me, 3-MeO, 3-EtO, or 56-Bz derivative, for
the first time. In this paper, we report the syntheses, the
structural determination by spectroscopic studies, and elect-
rochemical behaviors of oxomolybdenum(V) complexes with
the ligands illustrated (Figure 1).

Experimental

X
H sapHz
OH 5-Me 5-Me-sapH2
=N H 3-Me0 3-MeO-sapliz
I‘ 3-Et0 3-EtO-sapH2

5.6-Bz 5,6-Bz-sapH2
Figure 1. Ligands used.

Materials. All chemicals used in synthesis were of rea-
gent grade and were used without further purification. Pyri-
dinium oxoisothiocyanatomolybdate(V), (PyH).,{MoO(NCS);18
and 5-methylsalicylaldehyde’ were prepared by literature
methods. All the schiff bases were prepared according to
the method of Yamanouchi and identified by IR and 'H-
NMR:? All solvents were dried by standard procedures® and
distilled before use.

Physical Measurements. Elemental analyses were car-
ried out by Kolon R and D center, and molybdenum was
determined gravimetrically as lead molybdate by literature
method,” M. P. measurements were performed by using a
Haake melting point apparatus. The IR spectra of solid sam-
ples in KBr were recorded on a Mattson Polaris FT-IR. The
'H-NMR spectra in DMSO-ds were recorded on a Bruker
AM-300 spectrometer and referenced to TMS (internal). Ele-
ctronic spectra were obtained on a Pye Unicam SP-800 spec-
trophotometer. Electron-impact-ionization mass spectra of
thermally volatilized samples were obtained by the direct-in-
sertion probe technique on a Kratos MS-25 RFA spectrome-
ter. Molar conductance was measured with Metrohm 660
conductometer. Cyclic voltammograms were recorded on a
PAR 273 Potentiostat/Galvanostat and PAR RE 0091 X-Y re-
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corder. The electrochemical studies were conducted in oxy-
gen free dimethylsulfoxide solutions containing 0.05 M tetra-
butylammonium perchlorate (TBAP) as supporting electrol-
yte. We employed a three-electrode cell configuration con-
sisting of a Pt-wire working- and counter-electrode, and a
saturated calomel reference electrode (SCE).

Synthesis. All reactions were carried out under an ar-
gon atmosphere with use of schlenk apparatus.

(PyH)[MoO(NCS):(L)](L=tridentate schiff bases).
The same procedure was forllowed for all the complexes.
Pyridiniumoxopentaisothiocyanatomolybdate(V) (10 mmol) in
methanol (40 m/) was added to a suspension of an approp-
riate schiff base (10 mmol) in methanol (50 m/) with stirring
at 50T . After complete dissolution of an appropriate schiff
base into the solution, pyridine (20 mmol) in 10 m/ of metha-
nol was slowly added to the solution to immediately give
a precipitate of the desired compound. After the mixture
was allowed to cool to room temperature, lustrous black cry-
stals were collected by filtration, washed with a small amount
of methanol and diethyl ether, dried in vacuum oven.

Analytical data for the complexes prepared as follows;

(PyH)[MoO(NCS).(sap)]. Yield: 77%, mp. 242-243C.
Molar conductance (Mho cm? mol ™}, 107* M in DMSO, 25T ):
53. Anal. Caled for C20H15N403SQM02 C, 4624, H, 291, N,
10.78; Mo, 1848. Found: C, 4540; H, 2.79; N, 10.31; Mo,
18.90. IR(KBr, cm™"): 848(ve.s), 941(vmo=0, 1597(vc=n), 2045
(vc=n, NCS). 'H-NMR(300 MHz, DMSO-de): § 6.84-7.79(m,
8H, Ar-H), 8.10(s, 2H, m-CsHgN), 8.63(s, 1H, p-C;HgN), 8.92(s,
2H, 0-CsHgN), 9.25(s, 1H, N=CH). UV-vis.(g) in DMSO, nm:
309(4.26), 350(3.94), 422(3.71), 651.

(PyH) Mo O(NCS).(5-Me-sap)]. Yield: 80%, mp. 210-
212C. Molar conductance (Mho c¢m? mol™!, 107° M in
DMSO0, 25C): 50. Anal. Caled for C,H;:N,OsS:Mo: C, 47.28:
H, 3.21; N, 10.50; Mo, 17.98. Found: C, 48.66; H, 3.39; N,
9.82; Mo, 17.98. IR(KBr, cm™"): 847(vcs), 940(vmo-0), 1610
(ve=n), 2046(vc-n, NCS). 'H-NMR(300 MHz, DMSO-de): &
2.30(s, 3H, 5-CHs-sap), 6.82-7.80(m, 7H, Ar-H), 8.10(s, 2H,
m-CsHgN), 8.64(s, 1H, p-CsHgN), 8.93(s, 2H, 0-CsHgN), 9.19(s,
1H, N=CH). UV-vis.(e) in DMSO, nm: 311(4.24), 350(3.94),
420(3.63), 651.

(PyH)[MoO(NCS);(3-MeO-sap)]. Yield: 85%, mp. 217-
218C. Molar conductance (Mho c¢m® mol™!, 10°* M in
DMSO, 250(: )Z 50. Anal. Caled for C21H17N404S2MOZ C, 45.91,
H, 3.12; N, 10.20; Mo, 1746. Found: C, 44.48; H, 2.94; N,
9.54: Mo, 16.92. IR(KBr, cm™): 865(vcs), 937(Vmo-oy), 1598
(ve=x), 2030(vc_n, NCS). 'H-NMR(300 MHz, DMSO-d): &
3.81(s, 3H, 3-CH;0-sap), 6.94-7.83(m, 7H, Ar-H), 8.09(s, 2H,
m-CsHgN), 8.63(s, 1H, p-CsHgN), 8.93(s, 2H, 0-CsHeN), 9.26(s,
1H, N=CH). UV-vis.(e) in DMSO, nm: 319(4.29), 380(3.85),
440(3.53), 654.

(PyH)[MoO(NCS),(3-EtO-sap)]. Yield: 75%, mp. 203-
204C. Molar conductance (Mho cm? mol™!, 107* M in
DMSO, 250C )Z 52. Anal. Calcd for C22H19N404SZMOZ C, 4689,
H, 340; N, 994; Mo, 17.03. Found: C, 45.68; H, 3.25; N,
9.45; Mo, 16.67. IRKKBr, cm™): 835(vcs), 937(Vmo=o), 1595
(ve=n), 2049(vc=n, NCS). 'H-NMR(300 MHz, DMSO-dg): &
1.33(s, 3H, CH3CH,0-sap), 4.06(s, 2H, CH;CH.O-sap), 6.83-7.
85(m, 7H, Ar-H), 8.09(s, 2H, m-C;HsN), 8.63(s, 1H, p-CsHgN),
8.92(s, 2H, 0-CsHeN), 9.23(s, 1H, N=CH). UV-vis.(e) in DMSO,
nm: 318(4.25), 435(3.65), 644.

(PyH)[MoO(NCS)2(5,6-Bz-sap)]. Yield: 81%, mp. 220
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-221C . Molar conductance (Mho cm? mol™?, 10 M in DMSO,
25C): 51. Anal. Calcd for CyHy:N,0:S:Mo: C, 50.62; H, 3.01;
N, 9.84; Mo, 16.85. Found: C, 47.95; H, 3.05; N, 9.79: Mo,
16.80. IR(KBr, cm™1): 83%(vc—s), 936(Vmo-a), 1592(vc—y), 2041
(vc=n, NCS). 'H-NMR(300 MHz, DMSO-4;): & 6.82-8.79(m, 10
H, Ar-H), 7.87(s, 2H, m-CsHgN), 8.37(d, 1H, p-CsHgN), 8.82(s,
2H, 0-C;HgN), 9.60(s, 1H, N=CH). UV-vis.(e) in DMSO, nm:
344(4.18), 461(3.88), 633.

(X4N)[MoO(NCS),(3-M0oO-sap)l(X=Me, Et, and n-
Bu). (PyH)[MoO(NCS).(3-MoO-sap)] (5 mmol) synthesized
by following the procedure as mentioned above was dissol-
ved in hot methanol (150 m/). To this solution added appro-
priate tetraalkylammonium salts (15 mmol) to immediately
give a precipitate of the lustrous black crystals. The crystals
were collected by filtration, washed well with ethanol, and
dried in vacuum oven.

Analytical data for the complexes prepared as follows;

(MesN)[MoO(NCS).(3-CH30-sap)]. Yield: 60%, mp.
267-268T . Anal. Calcd for CaHysN,O.S;Mo: C, 44.20; H, 4.27;
N, 10.31; Mo, 17.67. Found: C, 45.39; H, 4.13; N, 10.12: Mo,
17.30. IR(KBI‘, cm‘l): 867(Vc.5), 943(VMo:ot), 1596(Vc:N), 2048
(vc=y, NCS). 'H-NMR(300 MHz, DMSO-dg): & 3.11(s, 12H,
(CH:):N), 3.81(s, 3H, 3-CH;O-sap), 6.84-7.82(m, 7H, Ar-H),
9.25(s, 1H, N=CH).

(EtsN)[MoO(NCS):(3-MeO-sap)]. Yield: 71%, mp. 247-
248C . Anal. Caled for CyH;N,O,S:Mo: C, 48.07; H, 5.21;
N, 9.34; Mo, 16.60. Found: C, 49.76; H, 5.27; N, 9.32: Mo,
15.50. IR(KBr, cm™1): 869(vcs), 939(Vmo=0p), 1596(vc-n), 2048
(ve=n, NCS). 'H-NMR(@B00 MHz, DMSO-dy): & 1.17(s, 12H,
(CH3CH,%N), 3.21(s, 8H, (CH;CH,),N), 3.81(s, 3H, 3-CH;0-
sap), 6.84-7.83(m, 7H, Ar-H), 9.24(s, 1H, N=CH).

(n-BusN)[MoO(NCS),(3-MeO-sap)]. Yield: 71%, mp.
195-196C . Anal. Calcd for C3HyN,0,S:Mo: C, 53.99; H, 6.66;
N, 7.87; Mo, 13.48. Found: C, 55.00; H, 6.81; N, 7.82: Mo,
12.12. IR(KBr, cm™1): 866(vc-s), 938(Vso=0y), 1597(vc=n), 2051
(vc=n, NCS). '"H-NMR(300 MHz, DMSO-de): & 0.94(s, 12H,
(CH;CH,CH,CH,}N), 1.58, 1.32(d, 16H, (CH:(CH,),CH:).N),
3.17(s, 8H, (CH;}(CH3),CH,),N), 3.81(s, 3H, 3-CH;0-sap), 6.82-
7.81(m, 7H, Ar-H), 9.24(s, 1H, N=CH).

Results and Discussion

The new oxomolybdenum(V) complexes with tridentate
schiff bases are formed quickly, in high yield, from methanol
solution. The tetraalkylammonium salts of [Mo(NCS).(3-
MeO-sap)]™ ion are obtained from an excess methanol solu-
tion in the presence of three-fold molar excess of the appro-
priate tetraalkylammonium salts. All complexes are stable
in air in the solid state and highly soluble in DMSO and
DMF, but have very poor solubilities in MeOH and EtOH.

The values of molar conductance of the complexes are
in the range 50 to 53 Mho cm® mol ' in DMSO solution,
indicating that the complexes are 1:1 electrolytes. These va-
lues also fall into the range that Geary and Greenwood
et al.'' have suggested. (50-70 Mho c¢m? mol ' as the range
for 1:1 electrolytes in DMSO)

IR Spectra. A single strong absorption band, arising
from the stretching vibration of the MoO®  group, is obser-
ved at near 930 cm ™. This frequency agrees with that usua-
lly observed for mono-oxocomplexes of molybdenum ions in
distorted octahedral, indicating the presence of Mo=0, bond.”
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Schiff base ligands contain potentially coordinating donor
atom sets ON or ONO, but IR spectra support dianionic tri-
dentate ONO chelation of it. The vgy band (~3430 cm™Y)
of the free ligands disappers on complexation, indicating coor-
dination through the deprotonated phenolic oxygen atoms.
The intense bands at ca. 1630 cm ™! associated with the C=N
stretching frequency of the free ligands are shifted to ca.
1600 cm ™, respectively, in the corresponding complexes, in-
dicating the coordination of the azomethine nitrogen and the
charged phenolic oxygen atom to the metal ion. Those re-
sults are in accordance with the assignments for the com-
plex of the N-arylsalicylideneimines reported previously.”
That is, when the schiff base is coordinated as an anionic
ligand through both oxygen and nitrogen atoms, the v(C=N)
vibration shifts to lower frequency by ca. 20 cm™!, whilst
coordination as neutral species, through the nitrogen atom
only, shifts this band to higher frequency.

In regard to the NCS™ ligands, their characteristic absorp-
tion frequencies clearly indicate the coordination through the
N atom. The strong band resulting from the C=N stretching
mode is observed in the range 2050 to 2030 cm™!, much
lower than the value (ca. 2100 cm™") observed for the SCN~
ligand in the thiocyanato complex.”® This frequency lowering
is characteristic for the N-bonded NCS™ ligand. Also, the
C-S streching vibration is observed at relatively high fre-
quencies, 866-835 cm™'-a typical feature for isothiocya-
nates.5®°

!H-NMR Spectra. The schiff base ligands possess two
phenolic groups and an azomethine group. H-NMR spectra
in DMSO-ds showed the aromatic protons as multiplet in
the range 6.79-8.38 ppm and OH protons of the two phenolic
groups in the range 9.60-10.2 ppm and 13.33-15.65 ppm. The
azomethine protons appeared as a sharp singlet in the range
8.88-9.60 ppm. The complexes did not show any OH protons,
and the azomethine protons of the free ligands are shifted
to downfield (9.19-9.69 ppm) on complexation. These observ-
ations suggest that the ligands of sap?’” coordinate to the
molybdenum atom through the charged phenolic oxygen
atoms and nitrogen atom of an azomethine group.

The methyl protons of (PyH)MoO(NCS).(5-Me-sap)] ap-
peared as a singlet at 230 ppm and the methoxy protons
of X[MoO(NCS)y(3-MeO-sap)JX=PyH"*, Me,N*, Et;N* and
n-BuN*) appeared as a singlet at 3.81 ppm. The methyl-
and methylene-protons for the 3-EtO-sap ligand of (PyH)
[MoO(NCS).(3-EtO-sap)] appeared as a sharp singlet at 1.33
and 4.06 ppm with relative intensity 3:2.

The aromatic protons of the pyridinium ion as a counter
ion are easily distinguished from those of sap®~ ligand by
comparison of the spectra of the corresponding freeligands
and those of the complexes containing Me,N*, Et;,N*, and
n-BusN* instead of PyH™ as a counter ion. The ortho-, meta-
and para-protons for the pyridinium ion of all the complexes
except (PyH)IMoO(NCS)x(5,6-Bz-sap)] appeared at near 8.90,
8.10, and 860 ppm with relative intensity ratio of 2:2: 1.
The methyl- and methylene protons for the tetraethylammo-
nium ion of (Et,N)-[MoO(NCS),(3-Meo-sap)] appeared at 1.
17 and 3.21 ppm. The 4-n-tetrabutylammonium complex sho-
wed alkyl protons at 0.94(-CHz), 1.58, 1.32(-(CH,),-) and 3.17
ppm (CHy-N) with relative intensity of 3:2:2:2.

Electronic Spectra. The absorption bands for the oxo-
molybdenum(V) complexes can be assigned on the basis of
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Table 1. Mass Spectral Data for the (PyH)[MoO(NCS),L] Co-
mplexes

L Fragment m/e®
sap {(PYH)[MoO(NCS)(sap)]} * 519(521.42)
[MoOx(sap)]* 340(341.15)
[MoO(sap)]* 324(325.15)
5-Me-sap [MoOx(5-Me-sap)]* 354(355.18)
[MoO(5-Me-sap)]* 338(339.18)
3-MeO-sap [MoO,(3-MeO-sap)]* 370(371.18)
[MoO(3-MeO-sap)]* 353(355.18)
3-EtO-sap [MoO(3-EtO-sap)]* 384(385.21)
5,6-Bz-sap [MoOy(5,6-Bz-sap)]* 390(391.21)
{MoO(5,6-Bz-sap)]* 374(375.21)

“Calculated values are given in parentheses.

Table 2. Cyclic Voltammetric Results® for (PyH)[MoO(NCS),L]
Complexes in 0.05 M TBAP at 25T

L mV/sec E,, V (vs. SCE)*
sap 100 —0.70 —1.10 (—0.99)
5-Me-sap 100 —0.64 —130 (—1.18)
3-MeO-sap 100 —0.64 ~129 (—1.16)
3-EtO-sap 100 —0.63 —1.28 (—1.16)
5,6-Bz-sap 100 —0.67 —119 (—1.07)

*Solvent DMSO; solute concentration ~107* M; working elec-
trode platinum; reference electrode SCE. ®Values in parentheses
are coupled oxidation peaks observed with complete CV cycle.

the energy levels reported by Sabet® for tetragonal oxo-com-
plexes of d' molybdenum ion. Generally three. d-d transi-
tions, *B,~>’E(d,,~d,, d,.), *B;~>’Bi(d,,—d2-,2), and B,—?A,
(dy—d.2) are predicted in C, symmetry. But, of these d-d
transitions, one weak and broad absorption band in the li-
gand field region (ca. 650 nm) due to the first crystal field
transition ?B,—?E is observed in the electronic spectra of
the complexes reported in this work. Both of the absorption
bands arising from “B;—’B,, and ?B,—?A, are obscured by
very weak nature or overlap of other higher intense charge
transfer transitions.!” On the other hand, the bands observed
at below 461 nm are probably due to LM or M—L charge
transfer transitions.”

Mass Spectrometry. The dominant metal-containing
ions and m/e values for all the complexes are presented
in Table 1. The m/e values quoted are calculated for the
most abundant isotope, ®Mo. Each of these peaks exhibited
an isotope distribution pattern characteristic of molybdenum,
respectively. The molecular ion peak of (PyH)MoO(NCS).
(sap)] is observed at m/e 519. The fragment corresponding
to loss of the pyridinium ion and isothiocyanate ligands from
(PyH)[MoO(NCS)y(sap)] is observed at m/e 324. The peak
corresponding to [MoOy(sap)]*, which reflects the strong
oxygen affinity of the electropositive MoO** center is obser-
ved at m/e 340. All complexes yielded fragments due to
[MoO(sap)]* and [MoOx(sap)]*, but molecular ion peak due
to each formula of the complexes except (PyH)[MoO(NCS),
(sap)] was not observed in these work conditions.

Electrochemistry. The electrochemical behaviors of
the oxomolybdenum(V) complexes in DMS0/0.05 M TBAP



510 Bull. Korean Chem. Soc, Vol. 13, No. 5, 1992

[Suk

—=

0.0 0.5 -1.0 -1.5
E. V vs.(SCE)
Figure 2. Cyclic voltammogram of 25X107°* M (PyH)[MoO
(NCS);(5-Me-sap)] in 0.05 M TBAP-DMSQ at 25C; Scan rate
100 mV/sec.

~—— ” _—X N< |>0
/NII"\ (O/Nlh’\x
Nj X
1 I

X = NCS
Figure 3. The possible structures of [MoONCS),(L)]".

have been studied by cyclic voltammetry at a platinum work-
ing electrode, and the data in the potential range 0.0 to —1.8
V (vs. SCE) are summarized in Table 2. The cyclic voltam-
mogram for the complex (PyH[MoO(NCS),(5-Me-sap)] is
shown in Figure 2.

All complexes displayed two successive cathodic responses
in the range —0.63 to —0.70 and —1.10 to —1.30 V. The
second reduction wave is found to be coupled to a weak
anodic peak in the range —0.99 to —1.18 V. On the other
hand, the pontentials for the complexes show more negative
values than those for the mono-oxomolybdenum(V) comple-
xes with the diaionic tridentate salicylaldehyde thiosemicar-
bazone™ This indicates that the reduction of the complex
with the donor atom set ONO is more difficult than the
ONS set.

Structure. Results of elemental analyses together with
the above spectral and electrochemical properties suggest
that the structures of the complexes synthesized here are
the same as shown in Figure 3-L

The dianionic tridentate schiff base ligand can be spanned
by two modes -facial and meridional position- but isomeric
facial spanning is sterically precruded by the ligand planar-
ity.2!® For the mer-spanning, the two configurations also are
possible (Figure 3). As shown in Figure 3-II, if one of the
two isothiocyanates occupies the trans-position to Mo=0,
group, the complex showes a Mo=0, stretching vibration
at frequency greater than ~950 cm™! for the complexes
[MoO(NCS);J>~ and [MoOCl;]*~ containing NCS™ and Cl~
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that is a trans to Mo=0, as expected.®”® But the complexes
prepared in the present work showed vm,-q, stretching at
near 930 cm™. This result indicates that two isothiocyanates
are cis-position to terminal oxo group. Also, this frequency
for Mo=0, group is in accord with the spectral results (~
940 cm ) for [MoCly(X-sap)]~ complexes with two Cl liga-
nds that are cis to the terminal oxo group. In addition, the
N-coordination of the isocyanate is confirmed by the previous
IR crikterion. Thus, the coordination environment around
the molybdenum ion can be described as distorted octahed-
ral, the equatorial positions being occupied by two oxygen
atoms of the tridentate ligand and the two isothiocyanate
group, and the apical position by the terminal oxygen and
nitrogen atom.
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Kinetics and Mechanisms of the Oxidation of Carbon Monoxide
on Eu,_,Sr,Co0;_, Perovskite Catalysts
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The catalytic oxidation of CO on perovskite Eu,-,Sr.Co0O;-, has been investigated at reaction temperatures from
100 to 250C under stoichiometric CO and O, partial pressures. The microstructure and Sr-substitution site of the
catalyst were studied by means of infrared spectroscopy. The reaction rates were found to be correlated with 1.5-
and 1.0- order kinetics with and without a CO, trap, respectively; first- and 0.5-order with respect to CO and 0.5-
order to O, with the activation energy of 0.37 eV mol™’. It was found from IR, o and kinetic data that O, adsorbs
as an ionic species on the oxygen vacancies, while CO adsorbs on the lattice oxygens. The oxidation reaction mecha-
nism is suggested from the agreement between IR, ¢ and kinetic data.

Introduction

Most metal oxides contain an excess oXygen Or excess
metal in their crystal structures. The catalytic activity of nic-
kel oxide is due to excess oxygen! while that of zinc oxide
is due to oxygen vacancies formed by the excess zinc metal>™*
The positive holes caused by the excess oxygen activate the
reactant molecules and the anion vacancies due to the excess
metal are responsible for the catalytic activity.>® On the other
hand, the catalytic activity of metal oxides on the oxidation
of carbon monoxide varies with the amount of impurity dop-
ed in the oxide catalyst inducing the positive holes or anion
vacancies.” ° The bulk structure of perovskite-type mixed
oxide has been well characterized and the formations of oxy-
gen vacancies and metal deficiencies are easily controlled
by the incorporation of the foreign atoms without changing
the fundamental structure.’

In this point of view, the perovskite-type EuCoO; doped
with Sr was selected, since the Sr doping may play an im-
portant role in the enhancement of the catalytic activity. We
prepared Eu;_,Sr,CoO;_, catalysts with different atomic mole
fraction of Sr and characterized them by X-ray diffraction
analysis and infrared spectroscopy.

Experimental

Catalyst Preparation. The Eu,_.Sr,Co0;-, powder was
prepared by mixing appropriate weights of Eu,0; (99.99%),
SrCO; (99.995%) and CoO from Co;0, (99.995%) powders
all obtained from the Aldrich Co. in ethanol, stirring them
for 96h to obtain a homogeneous dispersed powders, filtering
and drying at 150, putting in a covered Pt crucible, firing
in air at 1150C for 96h, and then slowly cooling to room
temperature. The sample powder was ball-milled for 3h, cal-



